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1 SIMATIC PROFINET

1.1 Prerequisites

* SIMATIC PLC
*  PC with Step 7 SIMATIC Manager or TIA Portal installed and ready to use.
*  The FMS segFORCE roller with at least two segments and a PROFINET controller.

1.2 Introduction

This document intends to give you a fast way to use our segFORCE in conjunction with a PROFINET PLC. It
shows what to do at first to get the data into your PLC. But we can give you no further support in PLC
programming or problems that may occur using the PLC. In case of difficulties with the PLC configuration
or programming, please refer to the Siemens documentation or contact Siemens support. But we are sure this
document will help you get the first results.

There are two options to start using the segFORCE in a PLC. Either take one of our example programs or
configure and integrate it directly into your PLC project. All options are explained in different chapters. So

jump straight to the chapter that explains the option you want to use.

FMS provides two example programs for PROFINET. One is for the Step 7 SIMATIC Manager, and the other
is for the TIA Portal.

If you have a PLC of the SIMATIC 300 series, we suggest taking the Step 7 SIMATIC Manager
A example. But it is also possible to use the TIA Portal as well. In this case, make sure to

increase the input process image size to a minimum of 640 bytes.

Suppose you have a PLC of the SIMATIC 1200 or 1500 series. In that case, we suggest taking
( f the TIA Portal example. But if you prefer the Step 7 SIMATIC Manager example, you can still
use it on such PLCs.

The GSDML for the segFORCE provided by the FMS can be used for all options.

February 27, 2023 PLC Examples and Configuration 1
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1.3 Use the Step 7 SIMATIC Manager example

1.3.1 Setting up the project

*  Download the example programs contained in the segFORCE_PN_Vx_x Release.zip from our web page.
(x is a placeholder for the container file version that includes the example programs)

Link: https://www.fms-technology.com/en/downloadcenter/profinet

* Unpack the example project to your preferred directory on your PC on which the SIMATIC Manager
development software is installed.

The Quick Start Guide uses the directory c¢:\segFORCE, and all further explanations start from this directory
without explicitly mentioning it again.

N Execute the SIMATIC Manager program.

* Make sure you have a cleared PLC. Therefore do a factory reset before downloading the example
program to the PLC.

*  Open the project c:\segFORCE\Step7_PN_Vx_x
(x is a placeholder for the example program version).

*  Open the Hardware Configuration and change the SIMATIC Controller (PLC) if yours differs from the one
the example program is using.

The example program uses the PLC controller CPU 315-2 PN/DP Article no. 6ES7 315-2EH14-0ABO.
Please refer to the Siemens documentation if you have difficulty changing the controller.

*  Search for all PROFINET devices, and assign the segFORCE the name segforce. The PLC gives after
that the segFORCE the IP 192.168.10.82. If the IP does not fit your network environment, change the IP
before downloading the program to the PLC.

*  Download program to the PLC.

*  Continue with the next chapter when the example program has been configured and
downloaded successfully. Therefore the LEDs DCV5 and RUN must permanently light §= 'SIEMENS
green, and no other LEDs should be blinking. If that is not the case, fix the problems
first.

February 27, 2023 PLC Examples and Configuration 2
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1.3.2 How to use the example program

*  Execute the SIMATIC Manager.

*  Open the Blocks folder.

*  The project contains several predefined
variable tables for displaying the
segment's values.

* Open the appropriate variable table
depending on what values you are
interested in. There are the following
variable tables for cyclic data available:

seoFORCE_PN_V1_1
= SIMATIC 300-Station
= [ CPU :152PN/OP

= 57-Programm{1)

(B0 Quellen

Blacks

=0 segFORCE_PN_V1_1 -- C:\segFORCE\segFORCE _PN_¥1_1 Release

25 Sustemdaten

Common ";‘ 2egFORCE_Cyclic_P01_10
42 seqgF ORCE_Cyclic_P11_20 ¥2 seqF ORCE_Cyclic_P21_30

segFORCE_Cyclic_P31_40 "E’ segFORCE_Cyclic_P41_50
e &3 SFES3

- segFORCE_Cyclic_Common General information about the entire roller.
- segFORCE_Cyclic P01_10 Segments at positions 1 to 10

- segFORCE_Cyclic P11 20 Segments at positions 11 to 20

- segFORCE_Cyclic P21 30 Segments at positions 21 to 30

- segFORCE_Cyclic_P31_40 Segments at positions 31 to 40

- segFORCE_Cyclic_P41 50 Segments at positions 41 to 50

*  Once the variable table is open, click on the icon with the glasses. This will start the monitoring process
of the variables, and the values will be displayed continuously. To stop the monitoring click the icon again.

gm| Yar - [seg _Cyclic_| _1U -- @seg] _PH_¥V1_ -Station = Fro...
LV FORCE_Cyclic_P01_10 FORCE_PN_V1_1\SIMATIC 300-Station\CPU 315-2PN/DP\S7-P
- B— E—

ﬁ Table Edit Insert PLC Varisble Wiew Options Window Help -8 X
#| D@\ S| &|Bl@o] X[z 8| N Sl w| 65|
;;l Address | Symbaol | Symbol comment Display form us value | haddify vall #
1 I.I’.I’CYCLIC DATA segFORCE
2 I individual segments from position 1 to 10
5 PED 256 "Force pos 01" Force of segment or group st position 01 DEC L#410
4 PEW 260 "Speed pos 01" Speed of zegment or group at position 01 DEC a
& E 00 "Status1 pos 01" Status 1 of segment &t position 01 BOoL .false
e I S T S Zon —

February 27, 2023 PLC Examples and Configuration 3
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*  One more variable table is used to switch between single and group force return values:
- segFORCE_Cmd_Controller Send commands to the PLC.
*  Once the variable table is open,
click on the icon with the glasses
# set the write enable to true
E set the value to 1 to activate group mode
7 click on the icon with the flash to send the command to the PLC

@i\‘ar - [segFORCE_Cmd_Controller -- @segFORCE_PN_V1_1\SIMATIC 300-Station\CPU 315-2PN/DP\S7 -Programm(1) OMLIME] !EH
&ﬁ Table Edit Insert PLC Variable WView Options ‘Window Help = ﬂ
#| Dj|@| & %|Rl@|o] | %[ 2] W Dfer o] 65]4| wl
,’Q Address | Symbol | Symbol comment | Display format | Status value | Modify value |
1 NzegFORCE MODULE ADDRESSES
2 DEMDBED O "FMS_ACYCLIC_DB".ADDRESS_SLOTO segFORCE Address of Parameter Ao int HEX Dy G ERO0TFE Cii#1 GRO0000FFE
3 3
4 HZEMD COMTROL COMMAMNDE TO THE segFORCE
S DBE1DEWVY 4 "FMS_ACYCLIC_DB" Grouphode Set Group Mode DEC 0
[ DB1.0BX 6.0 "FMS_ACYCLIC_DB"WRITE_Grouphiods If =et then the Group mode is written to the segFORCECtr|. BOOL .fa\se
7

true
segFORCE_PN_Y1_11SIMATIC 300-5tation. . .} 57-Programmi1) a @

(If For further information on how the grouping of segments works and how the data are

transferred to the PLC, consult the segFORCE Operation Manual.

February 27, 2023 PLC Examples and Configuration
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1.4 Use the TIA Portal example

1.4.1 Setting up the TIA project

Download the example programs contained in the segFORCE_PN_Vx_x Release.zip from our web page.
(x is a placeholder for the container file version that includes the example programs)

Link: https://www.fms-technology.com/en/downloadcenter/profinet

Unpack the example project to your preferred directory on your PC on which the TIA Portal development
software is installed.

The Quick Start Guide uses the directory c¢:\segFORCE, and all further explanations start from this directory
without explicitly mentioning it again.

Execute the TIA Portal program.

The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

Make sure you have a cleared PLC. Therefore do a factory reset before downloading the example
program to the PLC. Refer to the chapter 2.1 How to reset a PLC to factory settings.

Open the project c:\segFORCE\TIA_PN_Vx_x/segFORCE

(x is a placeholder for the example program version).

The example program uses the PLC CPU 1511C-1 PN. You 4 Siemens - S:\Segmentierte Walze\Source Code\PLOExamplelTiAlsegFd
Project Edit \iew Insert Online Options Tocls Window Help

G Y B soveproject @ X B X D BEOER

must change the configuration accordingly if you have a
different device of the same SIMATIC series. Right-click on
the item PLC_1 [CPU 1511C-1 PN] [l and click after that on | |/ Pevices |
Change devices FJ. That action opens the Change device
dialog. e

Project tree

5egFORCE

B Add new device

gh Devices & networks

+ ' Ungrouped devices

» Tg Security settings Open

Change device

» (38 Cross-device functions Open in new .Al-]i'.-ar
¥ ni s Open blockiPLC data type.. F7
b =] Documentation settings M

» @ Languages &resources | 35 Copy CerlC

b | & \ercion control interace =

But if you have a device from a different SIMATIC series, e.g., 1200, it's best not to use the
‘ ; f example program and configure everything from scratch. Hence go to the chapter 1.5 Use
the segFORCE in your project.

February 27, 2023
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* The change device dialog shows the
currently configured device on the left-
hand side fl. On the right, you can
select your utilized device E.

Change device — CPLITSTTCT PN

Current device:

CPU1511C-1 PN

Aticleno:  |6£57 511-1CK01-0ABC
Verzian: V25 [=]
Descripticn:

code and 1 M8 data; 60 ns bit
operation time; 4-5tage protection
canceps, technalogy functions: matian
cantrol, closed-locp contral, counts

& meazuring; tracing; PROFINET IO
cantroller, supports REIRT,
performance upgrade PROFINETVZS,
2 ports, l<device, MNP, MBPD. transport
protecel TCRIIP, secure Open User
Communication. 57 communication,

PR R T

Compatibility information

Informiatian

CPU with display; werk memory 175 KB

Véeb server, DNS client, OPC UA server o]
Auen
|4 u b

New device:

Descripticn:

~ i Cantrollers
» [l SIMATIC 57-1500

' * B SIMATC Drive Controller

*  Search for all PROFINET devices, and assign the segFORCE the name segforce. Refer to the chapter 2.2
How to assign the PROFINET device name for a detailed description. The PLC gives after that the
segFORCE the IP 192.168.10.82. If the IP does not fit your network environment, change the IP before

downloading the program to the PLC.
*  Download program to the PLC.

*  Continue with the next chapter when the example program has been downloaded
successfully and configured. Therefore the left LED must permanently light green,
and the other two LEDs must be dark. If that is not the case, fix the problems first.

SIMATIC
$7-1500

February 27, 2023
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1.4.2 How to use the TIA example program

*  Execute the TIA Portal program.

*  The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

*  Open the project ...\TIA_PN_Vx_x/segFORCE
(x is a placeholder for the example program version and TIA portal version).

. Open the folder Watch and force tables E under the PLC project I Siemens - S:\Segmentierte Walze\Source Code\PLC\Exampl
tree E Froject Edit View Insert Online Options Tools Window
" ] . ] [ savepojer & X 125 5 X Dt 51
* The project contains several predefined tables to display the e o 4
segment's value and control the roller. | Devices |
e Open the appropriate watch tables E depending on what = =4
segment values you are interested in or if you want to control Name
the group mode. There are the following watch tables available: - —ég::“d =
g Devices & networks
. . . S Al
- Common Roller Data General information about the entire BY Device configuration
%/ Online & diagnastics
I’O||er = " Program blocks
. ‘l" Add new block
-Seg.01to 10 Segments at positions 1 to 10 & Mein [0B1]
. Contral Commands Data [DB1]
- Seg. 11 to 20 Segments at positions 11 to 20 e —
- Seg. 21 to 30 Segments at positions 21 to 30 i -
- Seg. 310 40 Segments at positions 31 to 40 N 4;‘,‘::;“39,
- Seg. 41 to 50 Segments at positions 41 to 50 WP AJ vk e bable
% Default tag table [274]
- Send control commands Switch between single segment % 5#gFORCE symbols [411]
» g PLC data types
values and group values. w [J Watch and force tables
. . . WL Add new watch table
. Once the watch tables are open, click on the icon with the 58] Common Roller Data
. . . . . 2| For bl
glasses [. This will start the monitoring process of the variables, E;?:;:'f ees —~
and the values will be displayed continuously. To stop the w:‘::”g
S 2
monitoring click the icon again. gl 5e9. 311040
Seg.41to 50
oo Send conrel commants
» [ Online backups
» [52 Teaces
February 27, 2023 PLC Examples and Configuration 7
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*  The watch table Send control commands is used to switch between single and group force return values.
Once the variable table is open,
7 click on the icon with the glasses
E set the value to 1 to activate group mode or 0 the get back to the single segment mode
& click on the icon with the flash to send the command to the PLC

Address Display format Monitor value Modify value 7 Comment  Tag comment

1 5 TO THE segFORCE
3 DEC [=]1 Set Group Mode

<] | E)
| 2 s HAAZTET

i Neme Address Display format Monitor value Modify volue ¥ Comment Tag comment
1 CYCLIC COMMON DATA
2 Last emor” %ID556 DEC 0 Lastermor
3 “Number of segments” %ID560 BEC 3 Number of segemts on the roller
4 *Mumber of groups* %ID564 DEC 3 Number of grouped segments
5 *SFS0 Group mode” %1240 Boal (& wue Data retum mode - FALSE: individual cegment data / TRUE: grouped segment data
3 *SFS1 Dig Input” %1241 Bool (@ Fase Status of digital input (not implemented yet))
7 SFS2 Clamp pressure” %1242 Bool @ Fase Status digital output 1 - TRUE: Clamp pressur an | FALSE: Clamp pressor off (notimple_..
8 *SF53 Alarm® %1243 Boal & FALSE Status digital output 2 - TRUE: Alsrm on [ FALSE: Alarm off; On = Pressure too low.
£ "SFS4 Auto operation mode® %l1124.4 Bool & FALSE mode {not impl d yet!)
10 “Total force”™ %ID568 DEC+- 62 Total force (N}
n “Temperature® %ID572 DECH- 210 Temperature
12 “Pressure” %ID576 DEC+H- ] Pressure sensor
13 d ne

< i [
¥ & AHDHES

i Address Display format Manitor value Monitor with t.. Modify wit.. Mo... Comment  Tag comment
1 CYCLIC DATA segFORCE -
2 | i individual segments from pasition 1 to 10
3 *Force pos 01" %ID256 DEC+- 93 Permanent Permanent Force of segment or group at position 01
4 “Speed pos 01" ®IW260 DEC+- 0 Fermanent Permanent Speed of segment or group at position 01 .
5 “Status 1 pos 01° %1128.0 Boal [ FaLsE Permanent Permanent Status 1 of segment at position 01 E
& "Status 2 pot 01" %128.1 Boal & FaLsE Permanent Permanem Statuz 2 of segment at position 01
7 “Status 3 pos 017 %128.2 Boal [E FALSE Permanent Permanent Status 3 of segment at position 01 9]
8 *Status speed pulse D1°  %128.3 Boal [& FALSE Permanent Permanent Status speed pulse 01
9 *Eyists poz 01° %128.7 Boal TRUE Permanent Permanent Segment or group exists at pasition 01
10 *Group No Pos 01° %B129 DEC 1 Permanent Permanent Group number of segment or group at position 61
"
12 “Force pos 02° %D322 DEC+H- -28 Permanent Permanent Force of segment or group at position 02
13 “Speed pos 027 WWI26 DECH- 0 Permanent Permanent Speed of segment or group at pesition 02
14 “Status 1 pos 02° %1300 Boal [ FALSE Permanent Permanent Status 1 of segment at position 02
15 “Status 2 pos 02° %1301 Bool [ FALSE Permanent Permanent Status 2 of segment at position 02
16 *Sta pas 02° %1302 Boal [ FALSE Permanent Permanent Status 3 of segment at position 02
17 *Status speed pulse 02° %1303 Bool [& FaLsE Permanent Permanent Status speed pulse 02
18 *Esists pos 02° %1307 Bool [& TRUE Permanent Permanent Segment or group exists at position 02
19 *Group No Pos 02° wiB131 DEC 2 Permanent Permanent Group number of segment or group at position 02
20
21 "Force pos 03" %ID388 DEC+- 3 Permanent Permanent Force of segment or group at position 03
22 “"Speed pos 03" BIWIS2Z DEC+- ] Permanent Permanent Speed of segment or group at position 03
23 "Status 1 pos 03° %1132.0 Boal [E FALSE Permanent Permanent Status 1 of segment at position 03
24 *Status 2 pos 03 %1321 8oal [E FaLsE Permanent Permanent Status 2 of segment at position 063
25 st pos 03" %1322 Bool [E FaLse Permanent Permanemt Status 3 of segment at position 03
26 “Status speed pulse 03° %1323 Bool [& FaLSE Permanent Permanent Status speed pulse 03
27 *Exists pos 03" %1327 Boal TRUE Permanent Permanent Segment of group exists at position 03
28 = "Group Mo Pos 03° %IB133 DEC 3 Permanent Permanent Group number of seament or aroup at position 03

n

For further information on how the grouping of segments works and how the data are
transferred to the PLC, consult the segFORCE Operation Manual.

February 27, 2023
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1.5 Use the segFORCE in your project

1.5.1 Step 7 SIMATIC Manager

*  Execute the SIMATIC Manager.
*  Open your project or create a new one. In case of a new project, insert a new object,
e.g., SIMATIC 300 Station.

. Select the SIMATIC 300 Station on the tree or

whatever you have named the station fl and double-

click the item Hardware on the window's right side
panel B. That opens the dialog HW Config.

*  On the HW Config dialog, choose the menu
Option -> Install GSD File E. That opens the dialog
Install GSD Files.

E“] Station Edit Insert PLC View NeLEM Window Help
0= g == Customize, .

Configure Metwork

Edit Cakalog Profile
Update Catalog

|

Ctrl+alt+E

:I:I SIMATIC 30001) Install Hw Updates ...
Install GSO File. ..
Slat | Designation nea il
Find in Service & Suppart...

* On the Install GSD Files dialog, click on a5

the Browse button . Choose the | juiesp e
directory where the GSDML files are

from the directory j

. |C:\segFDF|CE\GSDML
located. In our case, it is ¢:\segFORCE\GSDML.

Browse ..

Feleaze

Return to the previous dialog by clicking | |52 5 0000.sml 03

on OK. Select the GSDML file from the
list that is to be installed F. Now click on nstall GSD

Install E and accept all questions on the

\j..) Installation was completed successfully. 4
follow-up dialogs until you reach the

dialog Installation ~ was  completed =
successfully . Close all dialogs until you

are back on the HW Config dialog.

Ingal | Showlog | Selectdl | Desslectal |
Close Help
February 27, 2023 PLC Examples and Configuration 9
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* Now as you are back on the HW Config dialog, the next
step is to insert a rack and a CPU. Of course, only if they |m
are not configured already. Otherwise, continue straight on | D
to the next step. S ororass o \

B PROFINET 1D ‘

Right-click in the white area below the menu and symbol EIEQI:EEFE”% o '

bar fl and choose Insert Object. In the popping-up list, ‘

choose SIMATIC 300 &, then RACK-300 E, and finally Rail

. A table representing the rack is inserted in the white

area.

= Rail

<

| || cianTie A

Find your CPU in the hardware catalog on the right § and drag and drop it into slot 2 of the rack [. This
operation opens the dialog Properties - Ethernet interface. Enter a not used IP address into the corresponding field
with which the PLC will operate on the network. Click on New E to add a Subnet if it not already exists, and
click on Ok in the popping-up dialog. Back on the properties dialog, select the Subnet Ethernet £, and click on

Ok .

onfig MA 00 onfiguration e M O

L
=

[
P
1]
B
B
=
0
o8
X

~ ol
Find  [CFUSTS ]

E b

)
=

Profile: [ Standard

E2NEN

= L] CPU-300

+ (L] CRU 312

+ [ CPU 312 IFM
+-[[] CPU 3120

+ (] CPU313

= (] CPU313C

+ (1] CPU313C2DP
+ (1] CPU313C2 PP
+ (13 CPU 314

(13 CPU 314IFM

+ (1] CPU314C2DP
+ (1] CPU314C-2 PP
+ (13 CPU 315

+ (] CPU 3152 DP

Properties - Ethernet interface PN-10 (RO/S2.2)

Gengral ~ Parameters }

< If 2 subnet is selected

— the riext available addiesse
4= =0 UA
_‘_I =10 CPU 315:2 PN/DP

St | [ Modl  ip ageress: 132188081 By = [0 GES7 N52EGT00ARD

1 (¥ Da riot use router #-[L] BES7 315-2EH13-04B0
Subnet mask: 266.256.265.0 EES7 T5-2EH14-04B0

y 4

-~ not et

=y i
S8 router i
it % [ CPU 31EF-2DP
Subret: # [ CPU 315F-2 PN/DP i
= [ CPU 31
: New...

# (1] CPU 3182 0P
# (1] CPU 3172
IS + (] CPLI 3172 PN/DP
+ [ CPU 317F-2
% + (71 CPU 317F-2 PN/DP ¥
57 15-2EH14-04B0 ~
4 KB wiork memory: 0.05ms/1000 instructions; PROFINET - —=

nnection; 57 Communication (loadable FBs/FCs):
0K Cancel Help ROFINET 10-Contraller; supports RTART: PROFINET e

Insertion possible ichg

= | = o | | | [ [ R

\-¢

February 27, 2023 PLC Examples and Configuration 10
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FMS

* Add the segFORCE device to the hardware configuration. Make sure the HW Config is open, as already
described above once. Find the segFORCE device in the hardware catalog on the right il and drag and
drop it to the Ethernet PROFINET-IO-System . This operation inserts the segFORCE device into the
hardware configuration E. The list below Z always shows the assigned hardware address of all possible
50 segments E, although not all must be mounted on the roller. The addresses of the general roller
properties can be looked up at the beginning of the list .
Another important module is the Parameter Access Point. This address must be used to parameterize the
device. For the segFORCE, it is used to switch the Group Mode on or off [j.

@3 Hw Config - [SIMATIC 300(1) {Configuration) -- TestFMS] (=]
E“] Station  Edit  Insert PLC  Wiew Options ‘Window Help - 8 x
D& &8 &S i a =R
x|
= __ Find: |segFORCE at| v
1 Py Profile: | Standard j
)f? 5;?/03915'2'3"" DE - SIMATIC ~
Ethernet(1): PROFINET-I0-System [ +- (] SIMODRIVE
2 i) +-(1 SIMOREG
X2AT Pof T
oy o 2 +- ] SIMOVERT
2 2 [ SINAMICS
= b SIPOS
+-[L] Switching Devices
22 PROFIBUS P4
—- 588 PROFINET 10
-1 Additional Field Devices
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= General
:I:I 1] segforce “wieb Tenzion Controllers
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¥ - regleree segFFREE +-_1 Sensors
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27, AP SR +- 7 140
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Ry Flanamaiar Aoeers P SRR | +-_1 Sensors
7 Genoral BEE +-_1 Switching devices
il & st [Tk = SIMATIC 300
5 Ao oF seapmands ST 5B +- C7
iF Aeamiar of oo S SET +-(_] CP-300
id SAREIREE st T gz -3 CRU-300
& o e (WY RO +- ] CRU 312
PE Fompensivea {07 +- [0 CRU 312 1FM
AT Fhagsara a7 + 8 CRU 32C
2 Feedback 2 ZEET + CPU 313
=7 Fone of sesmmant 1 e ee H 77 TR AT v
25| Srend o e 7 fmein ™| | ;;ggEHcEM e Al ~l Eg
a5 S A S g a7 orce Measuring Systems
=z e :: ?MH Pz s 3 “w'eb Tension Controller segFORCE with PROFINET-0D interface
[RTART. cyclic and acyclic communication] v
||Press F1 to get Help. Chg

»  After all hardware configuration has been made, download it to the PLC f. Check if the PLC is satisfied
with it. Therefore the LEDs DCV5 and RUN must permanently light green, and no other LEDs should be
blinking. If that is not the case, fix the problems first.
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* The segFORCE is now ready to use. If you want to test the system, you can read any values of the cyclic

data. There is even no program necessary for doing that.

In the HW Config window, right-click a parameter (module) of interest, e.g., Total force (N) . In the
appearing context menu, click on the menu Monitor/Modify . That opens the dialog Monitor/Modify
online. Next, click on the check box Menitor E!. In the table above, the value will be continuously updated
B If you push on a segment, you can observe changes in the value. Furthermore, the table shows you

how the parameter can be addressed later on in your program E.

!I:I 1] seglorce

Feedback seqm
27 Fove of sagmeny' }

22 Soced'af regay
23 Siatar of cagmen’ |
7 Foodback seam

Press Fl to get Help,

Go Ta

/ :
b Manitor[Modify
Edit Symbols. ..

Object Properties. .

Charge Access

Assign Asset ID...

Aur cordtnnaly
v Moritor
[~ Modip

€

¥ FowHcrEMechive | Updoie Force Symialvath £5

Aun immediatsin

(] Skatus Value | I

“an Modiyvaus || W 10 Display
€ Trigger..

Cose

Slot| [ Module od.. |I... D | Corféf Monitor/Modify - Tatal force () - (R-/52)
& | segtorce a2 0| 207 T :
XY EECENE T T ETE Oriing viz 2esioned CPU semices
el Pt 7 2T Pah [TeslF WS SIMATIC 000 RCAU 315-27M0F
ALY A S (& merane| syneol Disphey Toomal | Stehs vebi [ saaty vaba
ar fokyatiiatir asians ™ A0 ] s e Cy1Eenn0000AD [
7 Faan Aoress Foe ST
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Last oy o

] Noamdew o vy i

I |UNRING

Help

Alt+Reburn

For the following steps, close all dialogs until you are back on the SIMATIC Manager main window.

February 27, 2023

PLC Examples and Configuration



SIMATIC PROFINET / segFORCE - Quick Start Guide for PROFINET FMS o

*  The last thing to explain is how to switch the segFORCE group mode. For that purpose, a little program is
needed. First, insert a new data block by right-clicking the Blocks fl item under the project tree and
choosing the command Insert New Object -> Data Block #. Enter the name, e.g., DB2 E or another new
name, and confirm the dialog with a click on Ok [l Double-click the newly inserted data block DB2 in this

el

General - Part 1 lGeneraI- Part2| Calls | Attibytes |
Mame and type: hared DE j | J

Symbolic Marne:

) SIMATIC Manager - TestFMS
File Edit Inmsert PLC View Options Window Help

O & | &7 & B3 &

Symbol Comment; |

Created in Language: OB hd

Froject path: |

Sh locati
of Tjr[ao?:ct?ca on |E:\Programme\8 iemenziStepis7profT estFMS

TestFMS
= SIMATIC 30001)

= CPU 215-2PN/DP Code Interface
= 57 Program(5) created: 02/14/2023 02:07:17 P
(B Sources Last modified: 02/14/2023 02:07:17 PM 02414/2023 02:07:17 PM
FaRElock:]
cut Chrl Ttk

Copy Chrl+C

Dielete Del

4 Cancel Help

Crganizglion Block,

Rewi Funckjon

SHIrE. . DataBlock
Compare Blocks... {

Data Type
Reference Data 4 )
. ‘ariable Table

Check Block. Consistency...
Print 3

e The last action above opens the data block definition. Enter the parameter name Group_Mode dand a
comment F. Save the changes E and close the window .

43 Fle Edit Insert PLC Debug View Oplions Window Help

D@ s EH & dn o | %5 TE k2 4
=lx s
Rddress Name Type Initial value Comment
0.0 STRUCT
= ¥ Libraries

+0_0| [Grovp_tode INT o 0=Single segments; l=Crouped segmants

+ @ stulibs
=& Standard Library
rbraries

R LAD/STLIFBD. - [DBZ - TestFMS\SIMATIC 300(1)\CPU 315-2PN/DP] =1
' x

=z. END_STRUCT

|2 = e

[ Program elements | 5= Cal stucture T

Press F1 to get Help,

|

2 offline Abs <5.2  [nsert Chg
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FMS

*  Next, select the item Blocks fl under the project tree and double-click the object OB1 £ on the right window
panel. That opens the programming window. In the programming area, insert two networks & by hitting
Ctrl-r on the keyboard. They are empty in the first place, not as shown in the picture.

Network 1 converts the digital input Group Mode to a variable of type WORD. To achieve that, insert the
functions WAND_W and SHR_W to network 1 . Edit the four inputs and two outputs as shown in the
picture £, whereas IN1 points to the physical address of the segFORCE status bits.

Network 2 sends the group mode value when the demanded group mode differs from the set. To achieve
that behavior, select the item System Function Blocks on tree [. Further down the branch, drag the SFB53
WRREC DP function block [f to the desired network. Enter the name of a data block not yet used, e.g.,
DB1 £, and confirm the creation if it does not already exist. Insert the comparator CMP<>| into the input
REQ f. Edit the six inputs as shown in the picture i, whereas ID points to the physical address of the
Parameter Access Point. The address must be specified in hexadecimal format.

MS
= [ SIMATIC 300(1)
= [@ cPu Ns2PN/DP
=l (&) 57 Program(5)
@) Sources
€ Blocks

3 System data

plisiprojilestin’

081

@ DBl

2 Set Group Mode g3 SFBS3

DB & e

[=]D|[X] E#LADISTLIFED - [0B1 - TestFMS\SIMATIC 300(1)\CPU 315-2PNIDP]

9 New network.
# G Bt logic
# (<] Comparator
+ {8l Converter
# (23] Counter
+ (58] DB call

(&) Jumps
#I (2] Integer function
+ (28] Floating-point fct.

Codn o e DOm0 s (W
= Contents 0f: 'Environment)Interface'

= @ mrertace [Name

-~ + @ TEnp @ [TERE

=l
~

0BL : "Main Program Sveep (Cycle)®
[Conment - |

Order number

| address | Q address

=(0UR + (3 Move
1 7] I (@) Program control
2 [§1 CPU 315-2PN/DP =@ Stht/R:tate
#1 (a) Status bits
g f 7‘;‘7{? Ethemet(1}: PROFINE T-0-System (1( > é Trairs
x2rt Port 1 + (33 Word logi
xer2 Poit2 @) segforce + @ 78 blocks
3 & FMS, # {@8 FC blocks
: + il 578 blod
segFORCE g Tocks
- "Ml Mutiple instances
= M Libraries
& + @ stdibs
- = € Standard Library
& 1) seglorce % (g Miscellaneous Blocks

I @ TI-57 Converting Blocks
#I @8 PID Control Blocks
# (g IEC Function Blocks

£ System Function Blocks

Press F1 to get Help.

Network 2: Title:

[Comment :

DONE|-...

M, cvP ol

- BUSY[-...
PR LR b
- ERROR-. ..

£f DB2.DEWO -{IN2

1 STATUS [

7~ £} SFBO CTU IEC_TC

27 040" {3 sFB1 CTD IEC_TC
ar 2 = Ea £ SFB2 CTUD IEC_TC
QY Poramersy Access Foint il — 4} 5FB3 TP IEC_TC
7 General HET ON IEC_TC
77 [[{ Lostomy £ SFBS TOF TEed
2.2 ([§ Number of somens £} SFB8 USEND COM_Fl
7.3 [ [ Member of aroups £} SFB9 URCY COM_FUNC
14[ || seaFORCE stotes 0 5FB12_pebuncol BN
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27| Fressne iRy 45} SFES2 ROREC DP
P4 Feedback seqment 1 256" 4} SFBS3 WRREC DP
27 Fovce of seament T (V] 3 SFBS4 RALRM DP

Speedof seament 1 o] £} SFBED SEND_PTP TEC,
23] Status of segment
7 Feedback segment 2 z22

[ Program elements [B= Call structure

Press F1 to get Help.

*  Download program to the PLC.
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How to use the program. First, right-click on the tree item Blocks fl, and select the submenu Insert New
Object -> Variable Table P In the poping-up dialog, enter the Symbolic Name, e.g., Set Group Mode, and click
on Ok. The variable table is now available in the area on the right of the window. Double-click the item to
open the variable table E. Enter the two addresses as shown in the picture f, or take the ones you have
used during the configuration above. They may differ from this description. In the first line, the address E
100.0 indicates the status of the Group Mode bit of the segFORCE. The second line with the address
DB2DBW 0 is used to change the Group Mode. Click on Save to save the changes to the table E.

Click on the glasses icon to start the variables' monitoring process [&. Now you can see the actual setting
of the Group Mode. If you want to change the Group Mode, enter the desired value into Modify value [,
and click next on the flash icon . That action sends the new value to the PLC, and the Group Mode bit
must also change accordingly [§ when the communication to the PLC works correctly.

2 TestFMS -- C:\Programme\Siemens\Step7\s7 proj\TestFMS

&P TestFMS
= SIMATIC 300(1)

= [@ cPu 315:2PN/DP
= (z1) S7 Program(5)
(3] Sources

;

&) System data = 0B1
Y2 Set Group Mode —5

Cri+x
Copy Ctri+C

Delete Del

-
CE—— oo | |22 Dl=E] &) s nje o I_-I i__l 32| o w| Sl _I

Function
Data Block
Data Type
Variable Table

Rewire...

Compare Blocks...
Reference Data L
Check Block Consistency...

.d Address | Symbol | Display mrmeﬁl Statys lodify valuel
“E 1000 "~ DEC . 13 0
\

DE2DBW 0 1 DEC Tt
s ’
P A -
4MS\SIMATIC 300(1)\...\57 Program(S) 1

Print

Rename F2
Object Properties... Alt+Return

Special Object Properties >
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1.5.2 TIA Portal

*  Execute the TIA Portal program.

*  The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

*  On the TIA Portal main window, choose the menu Option -> Manage general station description files (GSD) 1}
That opens the dialog for installing GSD files.

*  On the Manage... dialog, click on the Browse button E. Choose the directory where the GSDML files are
located. In our case, it is c:\\segFORCE\GSDML. Return to the previous dialog by clicking on Select Folder.
Select the GSDML file from the list that is to be installed by ticking the check box E. Now click on Install [/
and accept all questions on the follow-up dialogs until you reach the dialog Installation was completed
successfully 5. Close all dialog windows until you are back on the main window.

74 Siemens

Project Edit View Insert Online Options Tools Window Help
5§ (Yl seveproject | & | X 18] ] ¥ seting: B

Support packages

Manage general station description files (GSD)
Start Automation License Manager

Devices

=Y
#| Show reference text

Global libraries >
Name

Manage general station description files

» wd Online arrece

Installed GSDs GSDs in the project

Source path: S tSegmentlene Walze\Source Code\PLCIExa mple"ﬂﬂ.\:egFORCE_SlSOD PN_TIA_V1_0]

Content of imported path

[ File Version Language Status Info
gsdmlv2.354fms-segforce-20220... V2.35 English Not yet installed High precis...

Manage general statior .Scription fles

e

Installation resulf

! Message
(V] ion was completed

instell additional files || Close
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e Open your project or create a new one fl. In case of a new project, add a new device,
e.g., PLC CPU 1511C-1 PN, by double-clicking on Add new device F. After that, search your CPU E and
click on OK [ In the opening dialog PLC security settings make sure the check box Protects the PLC... is not
ticked [, and finally, click on Finish 2.

le\TIA\TestFMS\TestFMS

Lalfn s Unsls G7 Totally Integrated Automation

5 X O T MEE R # coonline ¥ Gooffline g ’ PORTAL

Name

¥ ] TestFMs
B Add new
#h Devices & ketworks

» i Ungrouped ¥gvices

evice

Add new device

§ Security settin Device name:
» '8 Crozz-device fun
» [g§ Common data PLC_1
» [E]) Documentation settings
» [ Languages & resources v mcru Al Device: 2
y o Vereinn coptralintacface » :’ CPU 1511-1 PN
v | Details view v @ cPuts1ICI PN
Controllers m 6ES7 511-1CKO0-0ABO
I [6ES7 511-1CK01-0ABO
» (W cPUIS12CI PN
Name a CPU1511C1 PN
» @ CPU1513-1 PN
D » (W CPU 15152 PN :
» (il CPU 15163 PNIDP Article no.: 6ES7 511-1CK0O1-0ABO
HM » [ cPU 1517-3 PNIDP = esiant V2.9 [w]
» [ CPU 15184 PNIDP '
— » [jji CPU 15184 PNIDP ODK Description: =
» I CPU 15184 PNIDP MFP CPU with display; work memory 175 KB code
» [ CPU 1511F-1 PN and 1 MB data; 60 ns bit operation time; 4-
stage protection concept, technology 1
T - 0 BTN CPLLIE1IEA PA ' functions: motion control, closedoop |
et X [ control, counting and measuring; tracing;
P i Runtime options; for all PROFINET interfaces:
o Cwm"ﬁ"_ B ) . | transport protocel TCPIIP, secure Open User
Select whether your confidential PLC configuration data is to be protected. I Communication, 57 communication, 57
. ] routing, IP forwarding, Web server, DNS client,
® Protection of OPC UA: Server DA, Client DA, methods,
confidential PLC data Protection of confidential PLC configuration data activated: companion specifications; PROFINET 10
- Confidential PLC configuration data (e.g. OPC UA certificates) are protected in the TIA Portal I controller, supperts RTIRT, performance
project end during runtime. upgrade PROFINETV2.3, 2 ports, I-Device, MRP,
- If the PLC must be replaced with a replacement PLC, the password for the protection of MRPD, isochronous mode; firmware V2.9 with
confidential PLC configuration data must also be assigned for the new PLC. DI16/DQ16, AlSIAQ2: Digital input module
DI16 x 24VDC, grouping 16; Digital output
Protection of confidential PLC configuration data deactivated: mudU|eADQ‘lé x 24VDCI0.5A, grouping 16; .
- Confidential PLC configuration data (e.g. OPC UA certificates) are not protected in the TIA Analog input module Al4 x Ull, Al 1xRTD, 16-bit,
Portal project and during runtime. grouping 5; Analog output module AQ2 x Ull,
- No special password treatment when replacing the substitute PLC i 16-bit, grouping 2; 6 channels for counting
| and measuring with incremental encoders | ¥
Protects the PLC configuration data from the TIA
— Portal project and the PLC.
[F Cancel

TA project PLC Configuration
data
I Do not show this dialog again rrr— 6 [ Finish_ | S
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If you have a PLC of the SIMATIC 300 or maybe 400 series added, make sure to increase the
input process image size to a minimum of 640 bytes. If you don't make that change, not all
segFORCE values will be seen. Therefore when reading values from the process image, they
return O instead of the actual value.

* If you have a SIMATIC 1200 or 1500 series PLC, continue with the next point. But if you have a SIMATIC
300, or maybe the same applies to the 400, double-click on the Device Configuration item in the Device
Tree fl. Then double-click the PLC B, select the tab General E and choose the tree item Cycle . On the
right panel, change the entry filed Size of the process image input the value to 640 .

74, Siemens - C:\segFORCE\SIMATIC300\SIMATIC300
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* Add the segFORCE device to the hardware configuration. Double-click in the device tree on the item
Device configuration f. In the right panel, click on the tab Network view 7, and at the right sidebar, on the tab
Hardware catalog E. The catalog tree should be seen, and select Other field devices 1 in there. In the search
entry field, enter segforce  and hit the enter key to start the search. After a while, the entry Web Tension
Controller segFORCE Rev. x.x appears . When double-clicking that item, the segFORCE is added to the
hardware configuration [j. Connect the PLC and the segFORCE by dragging a line f between the
Ethernet ports. This action draws a green line between the two devices representing the connection.

"7 Siemens - S:Gegmentierte WalzeSource CodePLOEXampleTIATestFMSWTestEMS. —TTTTTTTTTTTTTTTTTTTTTTTTTTTTTIE Y
paest B0 M - S ‘ - Totally Integrated Automation
S Y Elsaveproject 3 X iz 5 X O S MG W R ¥ coonline §¥ Gooffline 2 BP0’ POREAL
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'} %] 2 | ¥ Network| 1§ Connections | . e s 2 Network overview | - zz’
-3
-~
| 2 Device v | Catalog §
e ¥ 57-1500/ET200MP statio... | | segforce (il [wit]|®
v ] TestrMs -~ = > PLCA - = 8
& A PLC_1 orce = Filter Profile:™ | <All> - 9
Add new device - - i FMs"' = A
w N =] CPU1511C-1PN /eb Tension Co... L ~ GSDdevice_1 » (R P 3
ﬂh Devices & networks CE S i Controllers a
PLC_1 segforce B
~ [ PLC_1 [CPU 1511C-1 PN] —= ra ||
[IY Device configuration » Uj PCsystems 9
%! Online & diagnostics N » Li§) Drives & starters o
= NE_1 > S
» 'l Program blocks » a Network components =
» L3 Technology objects » 4‘ Detecting & Monitoring :
» External source files » L Distributed IO g
> g Pictags ¥, » [ Power supply and distribution @
v | Details view « » (g Field devices -
I _ill Other field devices T
i » g Additional Ethernet devices -
~ [l PROFINETIO %
Name » [ Drives
» (8 Encoders 'ﬁ I
| » (g Gateway 1
* ~ [ General 3
s
i ~ [ FMs Force Measurings... | 2.
| ~ [ Web Tension Controllers |
I [l Web Tension Cont... |
1) i
‘ » (g Sensors 2z
sors =il
| » (5 PROFIBUS DP =1
5 s |l
E= » [§ PROFIBUS PA @ |l
<Jm [5] [100% v —y— & [<]m B |k = 5 1
|_d, Properties ’I’_\. Info I& Diagnostics I > Information |
Portal vie =3 Overview h Devices &ne... B
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The next step is to assign the PLC and the segFORCE an unused IP address. In the case of the PLC,
that is unnecessary for an existing project because you might already have done that. First, you can stay
on the panel above and uncover the lower part of the device configuration by dragging the separator line
up . Click on the PLC F and then tab General E. Select the tree entry Ethernet addresses . Enter the IP
address [£ the PLC should get on the panel right of the tree. Next, click on the segFORCE [§ and then tab
General E. Select the tree entry Ethernet addresses [. Enter the IP address the segFORCE should get E.
As we are already at the right place to set the PROFINET device name, scroll down a bit and ensure the
option Generate PROFINET device name automatically is not ticked [i. Then enter PROFINET device
name segforce f£.

Now it is about time to test the configuration. Download it to the PLC. Click on the entry PLC_1 on the
device tree [ and execute the download by clicking on the download symbol .

74 Siemens - S:\Segmentierte Walze\Source Code\PLC‘;l 0 1ple\TIA\TestFMS\TestFMS
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| ~ General (o) SetIP address in the project o (@ Other field devices B
Catalog information IPaddress: | 192 . 168 . 10 . 82 » (@ Additional Ether... |3
ol S S Subnetmask: | 255 . 255 . 255 . 0 ~ Lm PROFINETIO 3
PP General . . ) » L Drives )
e [V synchronize router settings with 10 controller » [ Encoders ﬁ
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Interface options [ General =
| s
e aaDcY d (O 1P address is set directly at the device v Ll FMS Force ... | 2.
» Real time settings v @webT 1
» Port1[X1P1R]
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PROFINET device name: | segforce » (il PROFIBUS PA 3
Converted name: | segforce -
Device number: | 1 v $]m 2
v |> | Information

g Devices &ne...

Continue with the next step when the configuration has been downloaded
successfully. Therefore the left LED must permanently light green, and the other two
must be dark. If that is not the case, fix the problems first.

SIMATIC
$7-1500
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* The segFORCE is now ready to use. If you want to test the system, you can read any values of the cyclic
data. No program is necessary to achieve this, but you must create a PLC tags table. Open the tree
branch PLC tags fl, and double-click on the entry Add new tag table F. A new table named Tag table_1 [0] or
similar will be added. Rename the table to segFORCE E. By the way, the value in square brackets behind
the name indicates the number of defined tags in the tag table.

* To look up the absolute addresses of the segFORCE values, which you want to insert into the tag table
afterward, double-click on the tree entry Device configuration ZI. On the panel on the right, the Device view
opens. Select the segFORCE from the drop-down list E Next, select the row General_lE and make sure
the tab 10 tags [j have been chosen on the lower panel. That uncovers the absolute addresses of the
selected module. Now the tag table segFORCE can be opened for editing. Therefore, double-click on the
tag table segFORCE E to open it. If the tag table covers the device view, click on the symbol float fto
detach the window from the main application.

*  The quick guide shows just two possible values to visualize. But all others can be added in the same
manner. Edit rows 1 and 2 as shown in the picture [f. The absolute address can be found on the table
10 tags 1.

. Download the program again to the PLC.

e Click on the glasses symbol to see the values live fEl.
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*  The last thing to explain is how to switch the segFORCE group mode. For that purpose, a little program is
needed. Open the tree branch Program blocks fl. and double-click the tree entry Add new block 2. The
dialog Add new block pops up. Click on the symbol Data block &, enter the name Group Mode 7 and confirm
the changes with a click on OK E. That opens the data block for editing. Enter the parameter name
Group_Mode [, the data type Int, and close the window [j.

=3

Devices

Name
v [ ] TestFms

B Add new defice
oy Devices & detworks
8 PLC_1 [CP) 1511C-1 PN]
Y Device|configuration
% Online & diagnostics
ot Program blocks
f Add new block
Main [OB1]
@ Group Mode [DB1]
Technology cbjects
@ External source files

I Data block

Add new block

| Group Mode 4

Name:

Function block

£k

Function

> | Additional information

more...

Type:
' Language:
OB guag
Organization Number:
block
% Description:

* Global DB -

() Manual
(®) Automatic

Data blocks (DBs) save program data.

[w) Add new and cpen

-

Cancel

N (==

w

Group Mode
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<4 v Static

. Group_Mode
. -

& @F B, B = ° Keepactualv

D
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)] 0 a
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=)

]
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Next, open the tree branch Program blocks fl, under the Project tree, and double-click the tree entry

Main [OB1] Fl. That opens the programming window. In the programming area, insert two networks & by
hitting Ctrl-r on the keyboard. They are empty in the first place, not as shown in the picture.

Network 1 converts the digital input Group Mode to a variable of type WORD. To achieve that, insert the
functions AND and SHR to network 1 . Edit the four inputs and two outputs as shown in the picture &,
whereas IN1 points to the physical address of the segFORCE status bits.

Network 2 sends the group mode value when the demanded group mode differs from the set. To achieve
that behavior, open the Extended instructions -> Distributed 1/0 £. Drag the WRREC function block [ to the
desired network. Enter the name of a data block not yet used, e.g., WRREC_DB !, and confirm the
creation by clicking OK. Insert the comparator CMP<> into the input REQ [2. Edit the six inputs as shown
in the picture [, whereas ID points to the physical address of the Parameter Access Point. Save the

changes FHl.
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*  Download program to the PLC.

e How to use the program. Open the folder Watch and force tables fl under the PLC project tree, and double-
click the tree entry Add new watch table . A new table named Watch table 1 or similar will be added.
Rename the table to segFORCE E. After adding the watch table, it should already be open for editing on
the right side of the tree window. Even all tags should be available when you fulfilled all steps above.
Therefore, edit the table according to the picture. Just enter the name f. The addresses will be inserted
automatically because of the tag definition. The last thing you have to do is to adapt the Display format .

Once the variable table has been edited,

& click on the icon with the glasses to see the values live.

set the value to 1 to activate group mode or O the get back to the single segment mode
E click on the icon with the flash to send the command to the PLC
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2 PLC Operation Commands

2.1 How to reset a PLC to factory settings

2.1.1 Resetting PLC with Step 7 SIMATIC Manager

. Execute the SIMATIC Manager program.

e Select the PLC ->Edit Ethernet Node £l menu in the main window. A project doesn't need to be open; if so,
the PLC menu contains several more entries. Just select the appropriate menu. This action opens the
dialog Edit Ethernet Node.

»  Click on Browse 2 which opens the dialog Browse Network. The search for PROFINET devices starts
automatically after roughly 3 seconds. Just be patient until the list is filled with the found devices.

e Select the PLC from the list £, which should be reset to its factory defaults. If it is not listed, a network
problem could be the reason, e.g., the cabling is wrong, a router is in between, or the PLC is not powered
on.

e Click OK 2 to confirm the selection and return to the previous dialog in which the properties of the chosen
PLC are filled up in the entry fields.

*  Finally, click Reset § and confirm the action on the popped-up dialog with Yes [£.

e Allwork is done, therefor leave the dialog by clicking on Close [i.

X! SIMATIC Manager

File BZXe8 View Options Window Help

0

Display Accessible Nodes

PROFIBUS
Edit Ethernet Node.

E Browse ivetwork - 2 Nodes

Ethemet node | | IP address

192.168.0.81  00-0E-8C-CC-DB-DO_ S7-300

192168.0.82  00-02-52-6C-3F-2D ‘Web Tensi. segforce
MAC address: 00-0E-8C-CC-DB-DO Browse...
[V Fast search
Set IP configuration

@ Use |P parameters

MAC address Device type

Nodes accessible’online

Gateway
IP add :
acdess 152162061 " Do not use router
Subnet mask: 255.255.255.0 " Use router
" Obtain IP address from a DHCP server Flash MAC address: 00-0E-8C-CC-DB-DO
|dentified by
o) & g
0K Cancel Help
Client ID: [
Assign IP Configuration

£dit Ethernet Node (4502:827)

Assign device name

Device name: preio

) Do you really want to reset the module to its factory
settings? The module then only reacts over the LAN to

AssignMame the factory set MAC address.

Reset to factory settings

Reset
M He
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2.1

.2 Resetting PLC with TIA Portal

*  Execute the TIA Portal program.

*  The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

*  Open the Online access tree fl and the Ethernet interface card [, over which the PC is connected to the
network.

s  Double-click on the item Update accessible devices . After a while, all PROFINET devices on the same
network emerge.

*  Open the tree of your PLC. The shown IP address may differ from yours .

*  Double-click on the item Online & diagnostics [£. That action opens the diagnostics panel right of the tree
panel.

e On the diagnostics panel, open the Functions tree [§ and select the item Reset to factory settings [i. That
action opens the appropriate entry form on the right.

*  Finally, click on the button Reset E. That action takes a moment. You can observe flashing LEDs at the
PLC front.

4 Siemens
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Window Help
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—— Diagnostic status
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Y Displaythide interfaces Lacle lime
» __J| COM[RS232iPPI multi-master cable] E Memory IP address: .168 .0 .89
¥ I Intel(R) 82574L Gigabit Network Connection ';, BEpiay PROFINET device name: | plc_1
8 o = » PROFINETinterface[X1]
fi? Update accessible devices
;ﬁ\ Display mare information e DI .
= ‘.'Ip\; rfyrgﬂ 168.0.89] 4 } DI16IDQ 16 [x11] (@ Retain P address
it 5 5 (HS Delete IP address
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» [ Program blocks ulse generat IPWM) B
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» 3 Technology objects ¥ 5
» (@ PLCtags :..-gnl addreZ™
» Lj PLC data types ;“ il |
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Ass IN v B
v [l segforce [192.168.0.82] = i :’ ETdevice na
» ] PCinternal [Local] =] - oo “"""’““‘d"g‘
» L3 PLCSIM[PNIE] 8 (c"”"“""“:'y"'
» [ use [s7use] Vi Save service data
b __J| TeleService [Automatic protocol detection] | ]
» g Card Reader/USE memory
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2.2 How to assign the PROFINET device name

2.2.1 Name assignment with Step 7 SIMATIC Manager

. Execute the SIMATIC Manager program.

e Select the PLC ->Edit Ethernet Node fl menu in the main window. A project doesn't need to be open; if so,
the PLC menu contains several more entries. Just select the appropriate menu. This action opens the
dialog Edit Ethernet Node.

e Click on Browse F which opens the dialog Browse Network. The search for PROFINET devices starts
automatically after roughly 3 seconds. Just be patient until the list is filled with the found devices.

e Select the segFORCE from the list E you want to assign the device name to. If it is not listed, a network
problem could be why, e.g., the cabling is wrong, a router is in between, or the segFORCE is not

powered on.

e Click OK 2 to confirm the selection and return to the previous dialog in which the properties of the chosen

segFORCE are filled up in the entry fields.
*  Finally, click Assign Name £ and confirm the action on the popped-up dialog with OK .
*  Allwork is done, therefor leave the dialog by clicking on Close [i.

J) SIMATIC Manager

File [GES View Options Window Help

0 Display Accessible Nodes

PROFIBUS
Edit Ethernet Node...

Ethemet node:

MAC address:

Set IP configuration

@ Use IP parameters

IP address:

Subnet mask:

Nodes accessible/online

00-02:42-6C-3F-2D Browse.

Gateway

Il " Do not use router
255.255.255.0 " Use router

a Brovsc ivetwork - 2 Nodes

Start ! | IP addess | MAC address | Device type [ Name [ Subnet mask
192.168.0.81  00-0E-8C-CC-DB-DO 57300 prrio
192168.0.82  00-02-A2-6C-3F-2D  Web Tension Controllers  segforce

[V Fast search

" Obtain IP address from a DHCP server Flash MAC address: 00-02-42-6C-3F-2D
|dentified by
IS el o oK I 4 Cancel Help
Client ID [
Assign IP Configuration
cdit Ethernet Node (4502:703)
Assign device name
O The patameters were transferred successfully.
Device name: segforce Assign Name \l)
Reset to facts igs Help
Reset [
M I
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2.2.2 Name assignment with TIA Portal

*  Execute the TIA Portal program.
e The program normally starts with the portal view. Switch to the project view by clicking the

Project View menu at the bottom left.
e Open the Online access tree fil and the Ethernet interface card B, over which the PC is connected to the

network.

*  Double-click on the item Update accessible devices E. After a while, all PROFINET devices on the same

network emerge.

e Open the tree of your segFORCE. The shown name and IP address might differ 1.

e Double-click on the item Online & diagnostics 5. That action opens the diagnostics panel right of the tree

panel.

e On the diagnostics panel, open the Functions tree [§ and select the item Assign PROFINET device name [.
That action opens the appropriate entry form on the right.
* Type the PROFINET device name segforce into the entry field . Note that the name must be all

lowercase.

. Finally, click on the button Assign name E

T4 Siemens - S:\Segmentierte WalzelSource Code\PLOExam pleiTIAlsegFORCE_S1500_PN_TIA_V1_OsegFORCEsegFORCE

» i Ungrouped devices
b g Security settings
+ |34 crossdevice functions

» (g Common data

¥ £] Documentation g 03

» (i@ Languages &r

b _4 Version cont e
4o n Cnline access

Y vizplayhide interfaces
» [ COM[RS232iPPI multi-master cable]
= I Intel(R) 825741 Gigabit Network Connection
A2 Update accessible devices
B* Display maore information
» [ plc1200[192.168.0.88]

» [ ple1500[192.168.0.89]
* L} segforce [192.168.0.82]
Y% Online & diagnostics

_1 PCinternal [Local]
» ) PLCSIM [PHIE]

C4

Project  Edit View Insert Online Options Tools Windew Help
S R soveproject @ X = 5 X s W MK B R S coonine Fooormie fo MW xS 1] wiax
Devices |
Hf 5| 2% |~ Diagnostics : E
e Assign PROFINET device name
General
— D}l‘agﬂﬁ:(lc
= | ] segFORCE Channial Configured PROFINET device
B i e A » PROFIN ce [x1]
Lo ; - Functions’ PROFINET device name: | segforce
o Devices & netwerks :
» 8 PLC_1 [CPU1511C1 PN] -'--9" '- : Convertedname: | segforce
» [ PLC_2 [CPU 1212C ACIDCRIy] 1o PROFINET device na ] S Device type: | seqFORCE Contraller
Reset to factory settings

Device filter

Accessible devices in the network:

IP adidress MAC address Device

7] LED flashes

PROFINET device name

Status

b Assign name
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3 Appendix

3.1 PROFINET Interface

The PROFINET interface always uses metric units, although imperial units might be configured
for the Web Interface. The reason for that behavior is that the PLC must also handle a unit

A system change in their program. Therefore it is much easier and less error prom to keep the
Fieldbus interface consistent on what a PLC can count on.

3.1.1 Cyclic Data Traffic

The cyclic data traffic reads the data of typically measured values of the segFORCE in a defined time rate and
updates it in the PLC. The PLC defines the cycle time for their protocol, e.g., PROFINET, Modbus/TCP, etc.
The table below shows the available data and how they must be interpreted.

The interface is designed such that a PLC always gets the data of a fully equipped segment-roller, therefore
50 segments, even if it has not been fully build-out. Measured values of not equipped segments return zero

and the segment status bit Seg. or Group exists is false.

Consecutive segments can be grouped into one virtual segment. The number of segments that can be
grouped depends on the number of individual available segments.

The actual segment values are returned in the data structure from segment ID 1 to ID 50, either individually or
grouped. What kind of values will be returned depends on set the Group mode status. By default, the Group
mode is set to individual segments. Therefore the bit Group mode is set to false. The Group mode can be
switched over the command interface.
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PROFINET (Cyclic Data read-only)

@ Type Parameter Unit Valid range and Description

o)
a number format

1/1 - INT32 Last Error 0 No Error

1 Command allowed, accepted, and is running.
Not implemented yet.

2 The Command is not allowed because the
segFORCE controller is in automatic mode Nof|
implemented yet.

3 The command is not allowed when another
command already runs.

Not implemented yet.

1/2 - UNIT32 Number of segments 1 to 50 This parameter shows the number of
# segments mounted on the roller.

1/3 - UNIT32 Number of groups 0 to 50 This parameter shows the number of
# configured groups.

1/4 - UINT32 segFORCE status

Bit 0: Group mode True Returns grouped segment data.
False Returns individual segment data.

Bit 1: Digital Input True Not implemented yet.
False

Bit 2: Status digital output 1 True Clamp pressure on
False Clamp pressure off
The purpose of the output is to control the
pressure valve.
Not implemented yet.

Bit 3: Status digital output 2 True Alarm on
False Alarm off

Bit 4: Automatic Operation Mode True Automatic operation active
False Manual operation active
Not implemented yet.

Bit 5 to Bit 31 Reserved for future use.

1/5 INT32 Total force N -200’000’000 to The total force value shows the summed force
200’000’0000 of all segments on the roller.
#. 4

1/6 INT32 Temperature °C -1000 to 2000 Temperature at segFORCE
#i#

1/7 INT32 Pressure kPa 0 to 100'000'000 Pressure sensor
#

& V & &
Er - furthertable rows f Mo
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PROFINET (Cyclic Data read-only)

g Type Parameter Unit
a

Valid range and Description
number format

Individual segments from 1 to 50 or grouped segments from 0 to 50

2/1 1 INT32 Force of the segment or group N -200’000’000 to Force of the segment or group at position 1
at pos. 1 200000000
#.H#H#H
2/2 1 INT16 Speed of the segment or group m/min 0 to 10000 Speed of the segment or group at position 1
at pos. 1 #.#
2/3 1 UINT16 Status of the segment or group Status of the segment or group at position 1.
at pos. 1
Bit 0: Seg. status 1 n/a when grouped segment
Not implemented yet
Bit 1: Seg. status 2 n/a when grouped segment
Not implemented yet
Bit 2: Seg. status 3 n/a when grouped segment
Not implemented yet
Bit 3: Seg. speed pulse status n/a when grouped segment
Bit:4 to 6: Reserved for future use.
Bit:7: Seg. or Group exists True All data of the segment or group are valid.
False The cyclic data structure spans over a fully
equipped roller with a maximum of 50
segments. If the roller has less than 50
segments configured, then the not used
segment or group entries are marked as not
existing. All data of such a segment or group
are initialized to zero and invalid.
Bit 8 to 15: Group number 0 to 50 The group number is used to identify the
# individual segments that belong to a group.
Vv Vg Y
i AV further segments or grouped segments up to 50 .V i
e Y oy o oY oy o
51/1 50 INT32 Force of the segment or group N -200’000’000 to Force of the segment or group at position 50
at pos. 50 200°000°000
#.H#HH
51/2 50 INT16 Speed of the segment or group m/min 0 to 10000 Speed of the segment or group at position 50
at pos. 50 #.#
51/3 50 UNT16 Status of the segment or group Status of the segment or group at position 50
at pos. 50
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3.1.2 Acyclic Data Traffic

A PLC can exchange acyclic data with the segFORCE. These data are used to control the behavior of the
segFORCE. The table below shows all available commands. This is the control of the Group Mode. The
commands can be read and written. But only writing makes sense for commands. Note that writing the same
value again is possible, and that also executes the command again.

Detailed command description

The group mode determines which data is returned via the cyclic data block from PROFINET. This can be
either the individual or grouped segment data structure. The PROFINET stack is limited to 170 sub-slots and
cannot return both cases in one entire data block. Therefore, the PLC must distinguish between these two
structures and handle the data accordingly.

Group mode is not saved permanently.
é The status of the group mode is not saved permanently. After restarting the system, the group
mode assumes its default value. Then the data block will return the values of individual

segments.

PROFINET Parameter Access Point/ Slot 0 / Subslot 10 | address: xxxx see Device overview
Index Type Commands Unit Possible Description
Values
1 WORD Set Group Mode 0 The cyclic data block returns individual segment
data.
1 The cyclic data block returns grouped segment
data.
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