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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
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indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products
Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability
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described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the

information in this publication is reviewed regularly and any necessary corrections are included in subsequent
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Welcome

Welcome

Welcome to the Getting Started "TIA Portal V17".

In this Getting Started, we show you an example of how to use the CPU SIMATIC S7-1500
with the TIA Portal to create an automation solution for a "color mixing plant". Video clips will
illustrate the approach for creating a solution for the automation task.

In the first part, you assemble the hardware and prepare your configuration PC.

In the second part, you configure the CPU and HMI visualization using the example of a color
mixing plant.

In addition, you can find options and extensions for your automation solutions.

Security information

$7-1500

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://lwww.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 customers' exposure to
cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS
Feed visit (https://lwww.siemens.com/industrialsecurity).
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Automation task 1

1.1 Introduction

Introduction
In the following section, you will become familiar with the automation task.

You can find out more about the application example, the hardware configuration and the
components of the sample project.

Multimedia-based Getting Started

This is the link (https://support.industry.siemens.com/cs/ww/en/view/78027451) to find the
Getting Started in multimedia form. Descriptive videos will familiarize you, through an
automation task, with the engineering, programming and visualization of the S7-1500 with

the TIA Portal.
See also
Application (Page 12)
Hardware configuration (Page|13)
Sample project (Page|14)
$7-1500
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Automation task
1.2 Application

1.2 Application

Application example

The application example for this Getting Started is a color mixing plant for mixing and filling a
previously selected color recipe.

There are four color components for the recipe, cyan, magenta, yellow and black, which
means the colors of the CMYK color space.

Filling takes place in four steps.
» Selection of the color mixture using the HMI recipe function.

e Filling the recipe components or the four basic colors by opening the respective tank
valves.

* Mixing the colors.

* Filling the finished color mixture into tins and transportation by a conveyor belt.

000800008000 . .
A

$7-1500
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1.3 Hardware configuration

1.3 Hardware configuration

Design of the hardware configuration
The hardware configuration consists of the following devices:

* The CPU 1511-1 PN with an S7-1500 load current supply, a digital input module and a
digital output module.

¢ HMI Panel TP1200 Comfort that can also be simulated with the TIA Portal.

e Distributed ET 200MP 1/O system with IM 155-5 PN ST interface module and digital input
and digital output modules.

e Distributed ET 200SP 1/O system with IM 155-6 PN ST interface module, digital input
modules, digital output modules and server module.

PG/PC/IPC S7-1600
TIA Portal Comfort Panel
TP 1200
B Industrial
Ethernet
(LAN)

$7-1500
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1.4 Sample project

1.4 Sample project

Sample project for the application

To configure the color mixing system with the TIA Portal, create the sample project
"Color_Filling_Station".

The following project components already exist for the sample project:
e The program blocks of the CPU
* The visualization of the HMI on a Comfort Panel

In this section, we will explain the relationships between the individual project components
of the sample project.

You will carry out the necessary configuration steps yourself at a later point in time.

See also
Selecting the recipe (Page|15)
Displaying the CMYK and RGB values (Page 16)
Filling the recipe (Page 17)
Starting the mixing process (Page|18)
Filling the color mixture (Page 19)

Resetting the fill level (Page|20)

$7-1500
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1.4.1

Selecting the recipe

Selecting the recipe

1.4 Sample project

2

J Elements || Data records |
| [Name ]Display nare Tag |
|E Cyan Recipe_Cyan HMI_Recipe_Curr...
|§ Magenta Pecipe_Magenta HMI_Recipe_Curr.
:5 Yellow Recipe_Yellow HMI_Recipe_Curr...
iE EBlack Recipe_Black HMI_Recipe_cCurr. .

Color components

Data Record Name: No.:
[ EI}/ES

| Stais bar

Color selection recipe

$7-1500

= N W B

Slider

Tags_Filling_Process
‘Name iDu‘talypz

3 @[ START_FILL_RECIFE | Baol E]
2 @ FILLING_VALVE_OFEN Bool
3 @ VALVE_CONVEYOR_BUSY Bool
4 @ START_CONVEYOR Bool
5 <@ FILLING_DOMNE Bool
6 <@ FILLING_CONVEYOR_ET Time
i <@ FILLING_VALVE_ET Time
8 <@ FILLING_COUNTER Int
9 <@ STOP_RESET_FILLING_PROCESS Bool
10 <@ RECIPE_CurrentValue_C Dint
11 <@ RECIFE_Currentvalue_W Dint
12 <@ RECIFE_CurrentValue_Y Dint
13 <@ RECIPE_CurrentValue_K Dint
14 <@ RESET_FILLING_Level_C Bool
15 <@ RESET_FILLING_Level M Bool
16 <@ RESET_FILLING_Level_Y Bool
17 <@ PESET_FILLING_Level_K Bool
18  |@ ALERT_TANKS Bool
PLC tags

The HMI screen "Recipes" includes the "Color selection recipe”. This is a prefabricated
object from the library of the TIA Portal. You can use this object to select data records
and to create new data records.

The data records (color mixtures) and elements (color components) are stored in the
"Recipes" HMI editor. Each color mixture consists of the four color components cyan (C),
magenta (M), yellow (Y), black (K). The proportion of each of the four color
components in a color mixture is stored in the "Recipes” editor.

The values for the respective color components are written in PLC tags when you load a
color mixture. The PLC tags are stored in the "Tags_Filling_Process" tag table of the CPU.

The HMI screen "Recipes" also includes a slider. You use this slider to specify the number

of tins to be filled.

Getting Started, 10/2021, A5E03981761-AD
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Automation task

1.4 Sample project

1.4.2 Displaying the CMYK and RGB values

Displaying the CMYK and RGB values

¥ Network1:  Convertthe cument Chi¥K~value ta 8 FGEvalue.

The £GE value i uzed to dizplay the elected color on the HI zcreen

Display
RGB value

“SCL_Gome_CMTK_TO_RGE"
En —————

“RECIPE, “PECWE_PGE_
Cunent/alue_C— VALUE CMYK_C  VALUE RGB_R — CONVERTR"

FECIFE, “HECHE RGE_
Currentialue M — e UE CMYE M VALUE_RGE_G — CPIIVERT_G”
TECIPE_ “rECIPE_PGE_
" VALUELCMYELY  VALUE_RGB_B — COIVERT B

Display RGB value Display of color
button selection

— VALUE_CMVK_K

Bar charts
Program block
SCL_Convert_ CMYK_RGB
1Sub Recipescreen()
2 E'ThlS script calls the screen "Recipes" and the screen item "RECIPE_DISPLAY".
1§Di;r;;j§;zqu the recipe color, the SmartTags for color RGB are called.
5;5&': RecipeC = HmiRuntime.3creens("Recipes”).Screenltems ("RECIFE_DISPLAY")
—EIERetipeC.Ea:kColu: = RGB (SwartTags ("HMI_Recipe RGB_Convert_ R"),SwartTags ("HHI_Recipe RGH| 1
Script ,
B 1
Recipescreen
O When the required color mixture is selected in the HMI screen "Recipes”, the values are
displayed in the CMYK color space by means of a bar diagram.
@ The color mixture can be shown with an additional display. This requires the
"Recipescreen” script to be run.
® You run the "Recipescreen” script by clicking the "Display RGB Value" button. The script
assigns the RGB value assigned to the CMYK value to the display, because CMYK values
cannot be output directly on screens.
® The required RGB value is calculated by the "SCL_Convert CMYK _TO_RGB" program
block.
$7-1500
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Automation task

1.4.3

Filling the recipe

Filling the recipe

1.4 Sample project

Q Fill recipe

Fill recipe button

Network 2:  Open the valves atthe four tanks

The FE vall apen the valves at the four tanks according to the duratio

"LAD_Control_
Color_valves_

“START_MIXING
vcess “LAD_Control_Color_valves®
EN EHO
“HUMBER_TINS" — HUMBER_TINS OPEI_VALVE,
PECIFE_  RECIFE_ COLOR_C—
Currentvalue_C* — VALUE_C OPEN_VALVE,
RECIPE_  PECIFE COLOR_M —h"
Curment/alus_N" — VALUE W e
PECIFE_  RECIPE_ COLOR_Y —V"
Currentvalue_Y" — VALUE_Y OFEN_VALVE.
"PECIPE_  RECIPE_ COLOR_KK —al"

n defined by the recipe

"ALVE_COLOR_

"/ALVE_COLOR_

"VALVE_COLOR_

“VALVE_COLOR_

Currentvalue K" — VALUE_K
“START_hIXING_

BUSYT = "Miing_BUST"
DONE — "Mising_DONE"

E

Frocess’ — sTapt

LEDs

Program block
LAD_Control_Color_Valves

|
1
|
|
|
|
|
|
1
|
1
1
|
|
1
|
|
|
I
1 Network 3:  Calculats Filling Levels
|
1
|
1
|
|
|
|
|
|
|
1
|
|
1
|
|
|
1

This 76 caleulates the naufilling levels

“CALCULATE
FILLING_LEVELS™ "LAD_Tanks_Filling_Level"
EN ENO
"HUMEER_TINS" — NUMBER_TING LEFT_

- FILLING_LEVEL ==t "4LERT_TANKS"
*Filling"

Fillinglevel.  FILLINGLEVEL.
CWik_E — Pt FILLNGLEVEL_
OUTFUT_C

“Filling"
FillingLevel L FILLINGLEVEL_
CAIVE_W — ipUT_M

“Filling”
FILUNGLEVEL_  FillingLevel_
QUTPUT i — CHVI_M

FILUNGLEVEL_
— INPUT_Y

FILUNGLEVEL_  Filling
OUTRUT_Y — CHIVF_¥

*illng®
FILUHGLEVEL  Fillinglevel_
QUTFUT_E — Chivl_F

L FILLNGLEVEL
FK— puT_K

IFE_  RECIFE_

(“' FECI;E:i‘v::::ic Filling
Color tanks c""é"“"::';i ::::—"‘ Hame: |oata type Offset | Startvalue
CurrentValue_Y" — yALUE Y 1 @ ~ Static
o 2 @[s Filnglevelchvic | oime [Eoo 1000
Curentvalue K — VRN K S @=  Fillinglevel CMVEM  Dint 40 1000
“CALCULATE. 4 @=  FillingLevel_CMYE_Y  Dint 8.0 1000
FILLING_LEVELS" — sT2RT 5 4@=®  Fillinglevel CMYKK  Dint 120 1000
Program block Data block
LAD_Tanks_Filling_Level Filling

(@ The "Fill recipe” button starts the filling of the color components in the HMI screen
"Start screen”. The button activates the "LAD_Control_Color_Valves" program block.

@ The program block calculates how long each of the four valves needs to stay open for
the color mixture based on the specified recipe and the number of tins that have to be
filled.

® LEDs below the tanks indicate that the valves are opened.

® The "LAD_Tanks_Filling_Level" program block is executed at the same time as the
filling. The program block calculates the quantity remaining in the tank for the tank fill
level. The fill levels of the tanks are stored in the global data block "Filling".

® The fill level indicators in the HMI screen are directly linked with the global data block
and are updated with each runtime acquisition cycle.

$7-1500
Getting Started, 10/2021, ASE03981761-AD 17
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Automation task

1.4 Sample project

1.4.4 Starting the mixing process

Starting the mixing process

@
Ostart mixing

Network 4:  Starts the mixer

Start mixer
Activates the mixer for a duration of 3 seconds.
button
"LAD_Mixer_DE"
"LAD_Mixer
ENl ENO
“START_MIXER" — START ET_MIING_
o "Mixer_BUSY" — BUSY ET_MIXER — Frocess"

ACTIVATE — "Mixer_ON"

Program block
LAD_Mixer

Mixer

O The "Start mixing process" button starts the mixer of the color mixing plant in the HMI
screen "Start screen”.

The "LAD_Mixer" program block is called for this purpose at the CPU end. It activates
the mixer for three seconds.

® The activation of the mixer is indicated by flashing in the HMI screen.

®

$7-1500
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Automation task

1.4.5

Filling the color mixture

Filling the color mixture

1.4 Sample project

'Q Fill cans with color mixture

Button
Filling the color mixture

Conveyor with tins

screen”.

screen.

® ©® © O

$7-1500
Getting Started, 10/2021, A5E03981761-AD
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Number of tins

®

Network 5:

Carnment

Opens valve to

"START_FILL_
RECIFE"

— —¢n

“START_FILL_
RECIPE" — ST2RT

“STOP_RESET_
FILLING_

NUMBER_
"HUMBER_TINS" — TINS_DINT

Program block

PROCESS" — TR HERER

fill the cans with the mixed color and activates the conveyor

"SCL_valve_
Conveyor_DB"

"SCL_Valve_Conveyor"

ENO
DONE = "FILLING_DOME"
VALVE_
CONVEYOR_
BUSY —1BUSY"
"FILLING
CURR_STEFS — COUNTER"
"FILLING _VALVE_
OFEN_VALVE — OFEN"
"FILLING_VALVE_
ET_VALVE — ET"
"START_
START_COMNY =4 CONVEYOR"

EILLING
ET_COMY — CONVEYOR_ET"

SCL_Valve_Conveyor

The "Fill Color Mixture" button starts the filling of the tins in the HMI screen "Start
The "SCL_Valve_Conveyor" program block is activated for this purpose at the CPU end;
it controls the valves and the conveyor belt.

The tins are animated according to the movement of the conveyor belt in the HMI

A counter indicates the number of tins that have already been filled.

19
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Automation task

1.4 Sample project

1.4.6

Resetting the fill level

Resetting the fill level

Reset filling
Cyan | Magenta |
Yellow l Black |

Start mixer button l a

Network 6:  Resets the tank level for color "Cyan®
Camment
%MB.0 %M8.0
"RESET_FILLING_ "RESET_FILLING_
Level_C" MOVE Level_C"
— ———tn ENO {R}
1000 — |1y
%DB1.0BDO
“Filling"
FillingLevel_
% oUT] — CHYI_C
Network 7:  Resets the tank level for color "Magenta®
Network 8:  Resets the tank level for color "vellow"
Network 9:  Resets the tank level for color "Black”

Program block
Main

Filling
‘ Narme ‘ Data type ‘ Offset Start value

1 4 - Static
2 @@= FilingLevel_cuvi_c | Dint [E] 0.0 1000
3 @-n FillingLevel_CMYK_M Dint 4.0 1000
4 g e FillingLevel_CMYK_Y  Dint 80 1000
5 @@= FillingLevel _CMYK_K Dint 120 1000
Data block
Filling

There is a button to reset the fill level of each of the four color tanks in the HMI screen

"Start screen”.

®

The reset of the respective fill level has been implemented in the "Main" program block

in networks 6 to 9.

20
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Networks 6 to 9 reset the values to the Start value in the global data block "Filling".
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Hardware section 2

2.1

2.1.1

Introduction

The controller family SIMATIC S7-1500 with the Totally Integrated Automation Portal

(TIA Portal) offers you numerous options to increase the productivity of your machines and to
make the engineering process even more efficient. Explore the options in this Getting
Started.

In the first basic steps, you will get to know the hardware better. We will also show you how
to configure and program the SIMATIC S7-1500 with SIMATIC STEP 7 V17 (TIA Portal). The
connection of a SIMATIC HMI Comfort Panel with SIMATIC WinCC Advanced V17 (TIA Portal)
or SIMATIC WinCC Professional V17 (TIA Portal) completes the basic steps.

Requirements

Hardware requirements

$7-1500

To implement the hardware section of this Getting Started, you will need:

* 1xCPU1511-1 PN (6ES7511-1AK02-0ABO)

* 1 xS7-1500 load current supply PM 70W 120/230VAC (6EP1332-4BA00)

* 1 x Mounting rail (6ES7590-1AB60-0AAQ)

* 1 x digital input module DI 16x24VDC SRC BA (6ES7521-1BH50-0AAQ)

* 1 x digital output module DQ 16x24V DC/0.5A HF (6ES7522-1BH01-0ABO)
¢ 2 x Front connectors (6ES7592-1AMO00-0XB0)

e 1 x SIMATIC Memory Card with at least 4 MB (e.g. 6ES7954-8L.C03-0AAQ)

e 1 x Ethernet cable

Getting Started, 10/2021, A5E03981761-AD 21
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Hardware section

2.1 Introduction

Software requirements

22
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To implement the software section of the Getting Started, you will need:
* SIMATIC STEP 7 Professional V17

¢ SIMATIC WinCC Advanced V17 or SIMATIC WinCC Professional V17

AWARNING

Severe personal injury may result

The S7-1500 automation system in plants or systems is governed by specific standards and
regulations, based on the relevant field of application. Observe the applicable safety and

accident prevention regulations such as IEC 60204-1 (general machine safety
requirements).

Failure to observe these regulations can result in serious injuries and damages to machinery
and facilities.

$7-1500
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Hardware section

2.2 Installing the assembly

2.1.2 Additional information
Detailed information on the hardware used is available here:

e CPU1511-1 PN (6ES7511-1AK02-0ABO)
(https://support.industry.siemens.com/cs/ww/en/view/109752841)

e S7-1500 load current supply PM 70W 120/230VAC (6EP1332-4BA00)
(https://support.industry.siemens.com/cs/ww/en/view/68036174)

* Digital input module DI 16x24VDC SRC BA (6ES7521-1BH50-0AAQ)
(https://support.industry.siemens.com/cs/ww/en/view/59191844)

* Digital output module DQ 16x24V DC/0.5A HF (6ES7522-1BH01-0ABO)
(https:/Isupport.industry.siemens.com/cs/ww/en/view/109480717)

2.2 Installing the assembly

2.2.1 Overview

Mounting the assembly

You mount the structure in this section.

See also
Installing the assembly (Page|24)
S7-1500
Getting Started, 10/2021, A5E03981761-AD 23

www.PLCL1.ir


https://support.industry.siemens.com/cs/ww/en/view/109752841
https://support.industry.siemens.com/cs/ww/en/view/68036174
https://support.industry.siemens.com/cs/ww/en/view/59191844
https://support.industry.siemens.com/cs/ww/en/view/109480717
www.PLC1.ir

Hardware section

2.2 Installing the assembly

2.2.2 Installing the assembly

Procedure

1. Mount the load current supply (PM) on the mounting rail.

2. Open the front cover and pull out the mains connection plug.

$7-1500
24 Getting Started, 10/2021, ASE03981761-AD
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Hardware section

2.2 Installing the assembly

3. Remove the 4-pole connection plug and screw the load current supply (PM) tight.

4. Insert the U-connector into the back of the CPU.

$7-1500
Getting Started, 10/2021, ASE03981761-AD 25
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Hardware section

2.2 Installing the assembly

5. Mount the CPU on the mounting rail and screw tight.

6. Insert the U-connector into the back of the digital input module.

$7-1500
26 Getting Started, 10/2021, ASE03981761-AD

www.PLCL1.ir


www.PLC1.ir

Hardware section

2.2 Installing the assembly

7. Attach the digital input module to the mounting rail and screw tight.

Result
The assembly has been mounted.
$7-1500
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Hardware section

2.3 Wiring
2.3 Wiring
2.3.1 Overview

Wiring the assembly

You mount the assembly in this section.

The mains cable for the load current supply must not be connected to the power
supply during wiring.

$7-1500
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Hardware section

2.3.2

Wiring rules

2.3 Wiring

Operation of an S7-1500 CPU in plants or systems is defined by special set of rules and
regulations, based on the relevant field of application.

You can find the general rules and regulations for operating the S7-1500 in the S7-1500
system description (https://support.industry.siemens.com/cs/wwl/en/view/59191792).

Wiring rules for the CPU

Wiring rules...

CPU

40-pin front connector
(screw-type connection)

Load power supply

Connectible wire cross-sections for solid wires

up to 0.25 mm?2

AWG™: 24

Connectible wire Without wire end 0.25 to 2.5 mm? 0.25to 1.5 mm?2 1.5 mm?
cross-sections for | ferrule AWG': 24 t0 16 AWG': 24 10 16 AWG": 16
stranded wires - -
With wire end ferrule 0.25 to 2.5 mm? 0.25to 1.5 mm? 1.5 mm?
AWG": 24t0 16 AWG": 24 to 16 AWG™: 16
Number of wires per connection 1 1 or a combination of 2 1
cables up to 1.5 mm?
(total) in the same wire
end ferrule
Length of stripped wires 10to 11 mm 10to 11 mm 7 to 8 mm
End sleeves without plastic sleeve Design A, 10 mm Design A, 10 mm and Design A, 7 mm long
according to long 12 mm long
DIN 46228 with plastic sleeve 0.25 | Design E, 10 mm long | Design E, 10 mm and Design A, 7 mm long
to 1.5 mm? 12 mm long

Sheath diameter

8.5 mm

Tool

3 to 3.5 mm Phillips
screwdriver, conic
design

3 to 3.5 mm Phillips
screwdriver, conic design

3 to 3.5 mm Phillips
screwdriver, conic
design

Connection system

Push-in terminal

Screw terminal

Screw terminal

Tightening torque

from 0.4 Nm to 0.7 Nm

from 0.5 Nm to
0.6 Nm

* AWG: American Wire Gauge

$7-1500
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Hardware section

2.3 Wiring
233 Wiring the mains connection plug
Procedure
1. Pry off the connector cover using a suitable tool.
2. Connect the mains cable in the plug according to the connection diagram.
You will find information on which voltage the plug is approved for on the side of the plug.
You select the voltage by inserting the coding element accordingly on the back of the plug.
$7-1500
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Hardware section

2.3 Wiring

3. Close the cover.

4. Tighten the screw on the front of the mains connection plug.

Result
The mains connection plug is now wired.
$7-1500
Getting Started, 10/2021, ASE03981761-AD 31
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Hardware section

2.3 Wiring
234 Wiring the load current supply (PM) to the CPU
Procedure
1. Wire the 4-pin connector plug of the load current supply (PM).
2. Wire the 4-pin connector plug with the 4-pin mains connection plug of the CPU.
$7-1500
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Hardware section
2.3 Wiring

3. Connect the load current supply (PM) to the CPU.

Result

The load current supply is now wired to the CPU.

235 Potential bridge circuits

Application of the potential bridge circuits

If you want to supply the load groups with the same potential (non-isolated), use the
potential circuit bridges supplied for the front connector. This means that you avoid having to
wire a clamping unit with two wires.

Tip
Use the terminals 40 (M) and 39 (L+) on the front connector to loop the potential to the next
module.

$7-1500
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Hardware section

2.3 Wiring
2.3.6 Wiring the digital input module
Procedure

1. Insert the front connector into the pre-wiring position. There is no electrical connection

between the front connector and the module in the pre-wiring position.
2. Thread in the cable tie.
$7-1500
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Hardware section
2.3 Wiring

3. Connect the supply voltage 24 V DC to the terminals 20 (M) and 19 (L+).

AR R G

]

%

Result
The digital input module is now wired.
$7-1500
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Hardware section

2.3 Wiring
2.3.7 Wiring the digital output module
Procedure
1. Insert the front connector into the pre-wiring position.
2. Use terminals 40 (M) and 39 (L+) from the digital input module to feed the supply voltage
DC 24 V from the digital input module to terminals 20 (M) and 19 (L+).
2 A
$7-1500
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Hardware section

2.3 Wiring

3. Connect the four potential circuit bridges.

Result
The digital output module is now wired.
$7-1500
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Hardware section

2.3 Wiring
2.3.8 Wiring front connectors
Procedure
1. Connect the individual wires according to the connection diagram on the inner side of the
front cover in the terminal and screw tight.
$7-1500
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Hardware section

2.3 Wiring

3. Move the front connector from the pre-wiring position to its final position. By doing this, you
create an electrical connection between the front connector and the module.

4. Tip: Pre-wired front connectors, e.g. for replacing modules, can be inserted directly.

Result
The front connectors are now wired.
$7-1500
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Hardware section

2.4 Power on

2.4 Power on

2.4.1 Overview

Turning on the CPU for the first time

You turn on the CPU for the first time in this section.

See also

Power on (Page/41)

$7-1500
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Hardware section

2.4 Power on

2.4.2 Power on

Procedure

1. Insert mains connection plug of the load current supply (PM).

2. Connect the mains connection plug to the power supply.

$7-1500
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Hardware section

2.4 Power on
3. Insert a blank SIMATIC memory card into the CPU.
XIPIR E|
X1PR =
4. Move the switch for the load current supply (PM) to the position RUN.
The CPU starts up.
SIEMENS
SIEMENS
Result
The CPU starts up and is in STOP mode.
$7-1500
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Hardware section

2.4.3

Procedure

Result

$7-1500

2.4 Power on

Assign IP address via the display
In this step you set the IP address and the subnet mask for the CPU.

1. Navigate to "Settings".

Select "Addresses".

Select the interface "X1 (IE/PN)".

Select the menu item "IP Addresses".

Set the IP address 192.168.0.10.

Press the "right" arrow key on the module.
Set the subnet mask 255.255.255.0.

© N o U A~ W N

Press the "down" arrow key on the module to select the menu item "Apply" and confirm the
setting with "OK"

You have now assigned an IP address and the subnet mask for the interface "X1 (IE/PN)".

Getting Started, 10/2021, A5E03981761-AD 43
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Software section 3

3.1

3.1.1

Introduction

$7-1500

Creating the project and hardware

Introduction to the TIA Portal

The Totally Integrated Automation Portal, referred to as TIA Portal in the following, offers all
the functions you need for implementing your automation task assembled in a single, cross-
software platform.

The TIA Portal is the first shared working environment for integrated engineering with the
various SIMATIC systems made available within a single framework. The TIA Portal therefore
also enables reliable, convenient cross-system collaboration for the first time.

All required software packages, from hardware configuration and programming to
visualization of the process are integrated in a comprehensive engineering framework.

;j.l
lmiﬂu

SIMATIC Controller SIMATIC HMI SINAMICS

Totally Integrated Automation Portal

Getting Started, 10/2021, A5E03981761-AD 45
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Software section

3.1 Creating the project and hardware

Advantages of working with the TIA Portal

3.1.2

Introduction

Requirement

46
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The following features provide efficient support during the realization of your automation
solution when working with the TIA Portal:

Integrated engineering with a uniform operating concept
Process automation and process visualization go "hand-in-hand".

Consistent, centralized data management with powerful editors and universal
symbols

Data created once is available in all editors. Changes and corrections are automatically
applied and updated within the entire project.

Comprehensive library concept
Use the ready-made instructions and pre-existing parts of the project again and again.
Multiple programming languages

Five different programming languages are available for implementing your automation
task.

Creating a project

In the following step, you will create a new project.

All data which is generated during the creation of an automation solution is saved in the
project file. The data is stored in the form of objects. Within the project, the objects are
arranged in a tree structure (project hierarchy).

The project hierarchy is based on the devices and stations along with the configuration data
and programs belonging to them.

You need the following hardware and software equipment to create the project:

Hardware:

— The CPU 1511-1 PN that was installed and wired in the hardware section of the Getting
Started.

— An Ethernet connection to your programming device/PC.

Software:
The following software packages must be installed and executable on your programming
device/PC:

— SIMATIC STEP 7 Professional V17
— SIMATIC WinCC Advanced V17 or SIMATIC WinCC Professional V17

$7-1500
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Creating a new project
To create a new project, follow these steps:
1. Click "Create new project".

2. Enter a name for your project.

Iy Siemens

@ Open existing project
@ Create new project

® Vielcome Tour

@ Userinterface language

¥ Project view

3. Click "Create" to create the new project.

$7-1500
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3.1 Creating the project and hardware

— X

Totally integrated Automation

Create new project

Frogect naree. | ‘Codor_Filling_Stanor|
Path | IROMCT
Auther | SIEMETES

Comnment
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Result
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The project has been created. All data, such as the hardware configuration, the CPU
programming and the visualization in HMI, is saved in the project.

Ufy Siemens - Color_Filling_Station o

Totally Integrated Automation

]'% First steps

Froject: "Color_Filling_Statian® was opened successfully, Flease sele..,
I
Close project

[ 5| Configure a device

\l' Virite PLC program

@ First steps
Canfigure
techmology abjects

. Configure an HMI scree

Open the project view

>

P Praject view Opened project: CANPROJECTVColor_Filling_StatiomColor_Filling _Station
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3.1.3

Introduction

Procedure

$7-1500

3.1 Creating the project and hardware

Creating an S7-1500 CPU

In the following step, you will create an unspecified CPU. Unspecified CPUs are placeholders

for specific CPUs from the hardware catalog which will be defined later.

1.
2.
3.

Open the "Devices & Networks" portal.

Insert a new device.

Enter "Color_Mixing_CPU" as the name for the CPU.

— X

U Siemens - Colos_Filling_5tation

Totally Integrated Awbomation

Add new device

Cenice name

ohea_Musing_tHy

Corrollen:

-

Hil

Darvicy

R
e
» [ smism 3

Opened project: CNPROJECTVWC olor_Filling_Station\Color_Filling_Statien

4. Open the "SIMATIC S7-1500" folder.
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5. Select the CPU which has not yet been specified.

I Siemens olor_Filling_Statian

Totally Integrated Automation

Add new device

ices & 1 Deaie name
metworks

oboa_Wing M)

Ll Contredlers

P Praject view Opened project: CANPROJECTVColor_Filling_StatiomColor_Filling _Station

6. Create the CPU with a double-click.

$7-1500
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Result

The unspecified CPU is created in the project file. Contents of the user program can already
be created at this point for this CPU.
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3.1.4 Running the hardware detection

Introduction
In the following section, you will use the hardware detection function to read the CPU type.

Run an LED flashing test during hardware detection. The LED flashing test activates the LEDs
on a detected device. You may also use this function to verify that the correct device was
selected in a hardware configuration consisting of several devices.

Procedure

1. Select the unspecified CPU in the project tree.

2. Select the "Hardware detection” function from the "Online" menu.

Option 2: Click on the yellow framed alarm in the device view.

3. Select the "PN/IE" entry as the type of PG/PC interface.

4. Select the PG/PC interface.

5. Click the "Show all compatible devices" option.

6. Select the CPU from the compatible devices in the subnet.

7. Select the "Flash LED" check box to run a flashing test.

8. Click "Detect" to replace the unspecified CPU with the necessary CPU type.

$7-1500
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Result
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3.1 Creating the project and hardware

The CPU type is read out. The correct device name is appended in brackets to your CPU name

in the project tree.

The CPU and modules used are displayed in the hardware configuration.
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3.1.5

Introduction

Procedure
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Creating ET 200 interface modules

In the following section, you will create two distributed /O systems in the hardware
configuration:

—_

© N o U A~ W N

An ET 200SP distributed I/0 system, which basically consists of the following components:
— An interface module for communication with the CPU.

— Up to 32 modules that can be inserted in any combination.

— A server module that completes the configuration.

An ET 200MP distributed /O system, which consists of the following components:

— The interface module for communication with the CPU.

— Up to 30 modules, each one providing up to 32 channels.

. Open the "Hardware catalog".

Change to the "Network view".

Open the "Distributed 1/0" and "ET 200SP" folders.

Open the "IM 155-6 PN ST" folder.

Drag-and-drop the "6ES7155-6AU01-0BNO" interface module to the network view.
Open the "ET 200MP" folder.

Open the "IM 155-5 PN ST" folder.

Drag-and-drop the "6ES7155-5AA01-0ABQ" interface module to the network view.

$7-1500
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Result
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Additional information
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The SIMATIC ET 200 product family offers different scalable 1/0 systems to suit your specific

application.

You will find more information about the SIMATIC ET 200 distributed 1/O on the Internet at

<] =

(https://new.siemens.com/qlobal/en/products/automation/systems/industrial/io-

systems.html).
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3.1 Creating the project and hardware

The 1/0 systems have been created in the hardware configuration, but not yet assigned to the
CPU 1511-1 PN. They are both displayed under "Unassigned devices" in the project view.
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3.1.6

Introduction

Procedure

Result
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Networking ET 200 interface modules

In the following section, you will create a PROFINET 1/O system.

A PROFINET I/O system consists of the PROFINET 10 controller and its assigned PROFINET IO
devices:

e The CPU 1511-1 PN you already created is used as PROFINET 10 controller.

* The two distributed /O systems are used as PROFINET 10 devices.

1. Drag-and-drop a connection from the interface of the IM 155-5 PN ST interface module to
the CPU interface.

Create a second connection between the IM 155-6 PN ST interface module and the CPU.

The interface modules are assigned to the CPU as IO devices. The two distributed I/O systems
are displayed in the project navigation in the "Distributed 1/0" folder under the CPU.

A PROFINET I/O system was created automatically in the networking process and its
properties are displayed in the network view.
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3.1.7 Creating input and output modules and a server module for ET 200SP

Introduction

In the following section, you will create input and output modules for the ET 200SP.

Note

You need the server module to operate the input and output modules. These modules will fail
if the server module is missing.

Maximum configuration per potential group

The number of I/O modules that can be used per potential group depends on the following
factors:

1. Total power requirement of all /O modules operated on this potential group
2. Total power requirement of all loads connected externally to this potential group

The sum of the total current calculated according to 1 and 2 must not exceed the current
carrying capacity of the BaseUnit that is used and the load current supply.

Set the "Potential group" parameter for a module as follows:

Parameters Value range Usage

Potential group Use potential group of the if the total power consumption of all modules from the left + power
left module (default setting) | consumption of the module is less than the current carrying
capacity of the BaseUnit

Enable new if the total power consumption of all modules from the left + power
potential group consumption of the module is greater than the current carrying
capacity of the BaseUnit

You can find additional information on potential groups in the module manuals such as
SIMATIC ET 200SP DI 8x24VDC HF digital input module
(https://support.industry.siemens.com/cs/de/en/view/66912542).

Procedure
1. Open the device view of ET 200SP.
2. Open the "DI" and "DI 16x24VDC ST" folders in the hardware catalog.
3. Drag-and-drop the input module "6ES7131-6BH0O1-0BAO" to slot 1 of the mounting rail.
4. Open the "DQ" and "DQ 16x24V DC/0,5A ST" folders.
5. Drag-and-drop the output module "6ES7132-6BH01-0BAQ" to slot 2 of the mounting rail.
6. Open the "Server modules" folder.
7. Drag-and-drop the server module "6ES7 193-6PA00-0AAQ" to slot 3 of the rail.
$7-1500
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Result

You have created the input and output modules and the server module.
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3.1.8 Creating input and output modules for ET 200MP

Introduction
In the following section, you will create the input and output modules for ET 200MP.
Procedure
1. Open the device view of ET 200MP.
2. Open the "DI" and "DI 16x24VDC HF" folders in the hardware catalog.
3. Drag-and-drop input module "6ES7 521-1BH00-0OABQ" to slot 2 of the rail.
4. Open the "DQ" and "DQ 16x24VDC/0.5A HF" folders.
5. Drag-and-drop the output module "6ES7522-1BHO1-0ABOQ" to slot 3 of the mounting rail.
Result
You have created the input and output modules.
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3.1.9 Assigning names for ET 200

Introduction
In the following section, you will assign project-specific names to the distributed 1/0.
Procedure
1. Select ET 200SP.
2. Under Properties > General in the inspector window, enter the name "Valve _Control_Unit"
in the "Name" field.
3. Select ET 200MP and enter the new name "Mixer_Conveyor_Control_Unit".
Result
You have assigned the project-specific names.
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3.2 Creating the program

3.2.1 Loading the block library

Introduction

In the following section, you will load the global library "ProgLib_ColorFillingStation". This
library contains the blocks and tag tables that you need for the example project. You can find
the library as a ZIP file on the Internet
(https://support.industry.siemens.com/cs/ww/en/view/78027451) in the section "Before you
start ..." > "You can find the project for STEP 7 and WinCC here" > "Download". You need to
unzip this library before you import it to your project.

Global libraries

Global libraries are used to store elements that you want to reuse in other projects. You must
create global libraries explicitly.

The following libraries are provided in the standard package:
* "Buttons and Switches"

They offer a large selection of switches and buttons. The folders organize switches and
buttons into categories. You can find the "System diagnostics indicator" object in the
"DiagnosticsButtons” folder, for example. You use the "System diagnostics indicator"
object for system diagnostics in your plant.

* "Monitoring and Control objects"

This provides complex operator control and display objects in several designs as well as
suitable control lights, buttons and switches.

Note
Library is write-protected

The "Open read-only" option is activated by default in the "Open global library" dialog. Click in
the check box to open the library without write protection.

$7-1500
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Procedure
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1. Click on the "Libraries" tab.

2. Click "Open global library".

3. Select the "ProgLib_ColorFillingStation" file from the directory that contains the unzipped
library folder and click "Open".

Project  Edm Wiew  Wsert  Onbne  Options  Tools  Windsw  Melp

H AR savepegea B N Gy x e R OEE QR S cecaine @ cocline Mmm »

Totally rated Automation
= PORTAL

Calor_Filling_Station » Devices & netwarks
& Tovoloay view  Ioh Metwerk view I Device view Outions m
Dpen ghobal liorary B T | =]
Lock i [ Pregl_ColsFilingStabon = [ I A tlibrary H
| aostionsFies = =0 I=] E
Iom et library 2
) System lé
e =
| el
2
| lilsraries e
B ENH
lenz-and-Svtchas g
My Documents 2
Fumnetiens =
- penin gearrd=controlabpa e
=
.-t Lnentatssn bemnplats s T
My Computer < _bP =
-1
=
- Fike name: |Proplib_CobF lngSston =] ! Dipirs ; 3
-
IR Fieucivpe  [Ghbdony K | Carer ]
L FF Dpen ax seaderdy =
£ H
| G Propeties I"!,:Illfo j_li %/ Diagmostics | 3
| General —
| Infa (Praject library}
Mo 'propeties’ available, Hame
B proparmes’ can be shswn stthe moment Thade i
ather no object delected of the dalected cbpect doss met
b any dizplagable propartes

¥ | Details view

[ R

$7-1500
Getting Started, 10/2021, A5E03981761-AD


www.PLC1.ir

Software section

Result

The "ProgLib_ColorFillingStation" global library is open.

3.2 Creating the program

M Siemens

Project  Edm View  Wsert  Onbne  Options

3 A smepreen B X W X O W LM EER S ceenine N o

Color_Filling_Statian

Tools  windsw  Help

Drevices

Calor_Filling_Station » Devices & netwarks

o Topalogy wiew Jé Metwark view 1-[”‘ Device view

1@ Q

w ] Color_Fillesy_Stamen
B Add e deace
oy Deaces & networds

* g Comimen data
» [0 Docurnentation S emengs
* [ Languages & resources
¥ () Oeline access
» g Card ReaderUSE memor

» [l Codee_liixing_oPU [CPU 1511

walve_Comtral_
8 1556 PH 5T

Lolos Miming €

Golor_Mixing_
CPUIELE-1 PH

PHAE_1

Mixer_Comey.
I 1 555 P ST

Color Wing €

I

L [

2 % netwerk| L] conneesicrs [ nne - =

|| Options

# Lbrary view

| Praject library
W E
¥ L) Project library

Bojeies aiemprey) {[|

|\3|,I7|nplllln I"_'i..lilfo j_lij. t‘lﬂ.l‘ﬂﬂ'\ll(‘ |

i ﬁ.nnlal_l

Mo 'propeties’ available,

B proparmes’ can be shswn stthe moment Thade i
shyect zelactad of the 2alected sbpact doas met
havs any dizplagable propartes

¥ | Details view

(5 Qverview

$7-1500
Getting Started, 10/2021, A5E03981761-AD

www.PLCL1.ir

* | Glohal librasies

rrd=controlabya e
LAt beenplate s

TP oL CalaifillsgSaen

Sj00] Fu8|u ,,GI

sapenr Ci \J|1.Fj_blg

* | Infa {Glabal libraries)

Hame

63


www.PLC1.ir

Software section

3.2 Creating the program

3.2.2 Deleting program block Main [OB1]

Introduction

In the following section, you will delete the automatically generated "Main [OB1]" program
block from the project folder. A "Main [OB1]" program block is included in the program blocks
of the example project.

Organization blocks (OBs) form the interface between the CPU operating system and the user
program. These blocks are called by the operating system. At least one cycle OB must be
available in an automation project.

Write Read inputs
outputs

Instance_DB

Possible interruption by | '+
other OBs for cyclic
interrupts or errors ¢

OB1 (Main) is executed
continuously by the
operating system.

Instance_DB

Procedure
1. Open the "Program blocks" folder in the project tree and then click the "Main [OB1]" program
block.
2. Right-click to open the shortcut menu and then click "Delete".
3. Click "Yes" to confirm deletion of the block.
$7-1500
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Result

$7-1500

Drevices

Siemens - Color_Filling_5Station
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3.2 Creating the program

The automatically generated "Main [OB1]" program block is deleted.
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3.2 Creating the program

3.23 Copying program blocks

Introduction

Procedure

Result
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In the following section, you will insert the program blocks from the
"ProgLib_ColorFillingStation" global library into your project.

1. Click on global library "ProgLib_ColorFillingStation".

2. Click the "Master copies" folder and then on "Programm_blocks".

3. Drag-and-drop the program block to be imported from the global library to the "Program

blocks" folder.

4. Proceed as described in steps 2 and 3 for the other blocks.

The program blocks are inserted in the project folder of the same name.
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3.2 Creating the program

3.24 Cyclic interrupt OB

3.24.1 Cyclic interrupt OB - Cycle time and phase

Cycle time and phase offset can be changed

Main [OB35] is located below the program blocks inserted into the project. Main [OB35] is a
cyclic interrupt organization block (cyclic interrupt OB). Cyclic interrupt OBs serve to start
programs in periodic time intervals independently of the cyclic program execution. The start
times of a cyclic interrupt OB are specified using the cycle time and the phase offset.

Cycle time

The cycle time determines the interval at which an OB is called. The cyclic interrupt OB has a
cycle time of 100000 ps by default.

Phase offset

The phase offset is used to increase the accuracy of the processing intervals of cyclic interrupt
programs. If an OB has the same or a common multiple clock pulse of another OB, both can
be operated at a precise interval by a phase offset.

With phase offset

0B with low number

0B with high number

 bbd

Phase offset

$7-1500
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3.2 Creating the program

3.24.2

Introduction

Requirement

Procedure

Result
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Changing the cycle time

In the following section, you will change the cycle time for the "Main" program block.

e The program block "Main" [OB35] is contained in the library
* The FB/FC calls exist

1. Open the properties of the "Main" program block.
2. Select the "Cyclic interrupt” option under "General".

3. Enter the new value for the "Cycle time" and click "OK".
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3.2.5

Introduction

Procedure

Result
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Copying tag tables

3.2 Creating the program

In the following section, you will insert the tag tables from the "ProgLib_ColorFillingStation"
global library into your project.

1. Open the "PLC tags" folder in the project navigation.

> wN

Open the "PLC tags" folder.
Drag-and-drop the tag table to be imported from the global library to the "PLC tags" folder.

Proceed as described in step 3 for the other tag tables.

The tag tables are inserted in the project folder of the same name.
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3.2 Creating the program
3.2.6 Compiling a project

Introduction

In the next section, you will compile the "Color_Filling_Station" project.

Procedure

1. Select the "Color_Mixing_CPU" CPU in the project tree.

2. Right-click to open the shortcut menu and then select "Compile" > "Hardware and software

(only changes)".

Lolor_Filling_Station

W Siemens

Froject  Edm  View Isert  Onlve  Opniens  Tools  Window  Help Totalky I d Autemation
G Seveproen & X fa S 2 H OB MEHE D S cesning Faconn: Lo MR PORTAL
_rl:rr\m'.u o Topology view Jﬁ Hetwark view m‘f Device view Oiptions m
100 2 g% Hetwork| Lf Connectiees [ =" =] H Ly view =
)+ Project librany E‘
E ¥ = [= Twl Cl
- _;;lo;_;.llﬁg;smm - B[ 1
Add Frew detc
s Calsr_Miing. walva_Conrsl_ » L0 Frojec ibrary £
- > CPUISIE- P ™ VEEE P ST H
WO [EPU 1511 o
- Color Mmng €
Y peace contqueancn R |}
R Online & diagnosmes Spen innew editar %l
¥ gl Frograre Bloci 2 X + FE T v | Global libraries 5
» '_-Hecluualg:. obyecrs !_l_ Copy Crle | F 3N g g
¥ [ Evtermad souirce files W : | I B r ok ke g
*EghFLcegs ¥ Delete ol | » L[] Long Functions H
¥ LAnC deanpes Rename F2 1 ¥ L) ibsranenn geandecante ool ot
¥ 53 Watch and borce tablez & 6o no Topology v — ¥ L] Docurmentatssn teenplate: T
I ——— PR, » [ vanse_up S
b :
Hardwaie and salwars (anly changezl ™ [ freplib_Cotorrilling Scrdan -3
Download te devce ¥ Hardvare {onks change b Typas | |
- & 5o onkne el Softwais fonky chan M| =] Master copies ]
= o Saftveare irabudd al 3 ’_E ¥ (Rl PLC_tags c
I [ Dvinbueed 00 ¥ Culine & i ep nk g g v am_bletks :_r'
Il § Ondine & diagnostics Okl | Safoware {reset memory peserve - Eal Fregr i
B deartmndamen culaShibes [‘fi,.lnfa )| % Diagnostics 1 -
& comnpare 3
2 Crosiretarances Fi
Call structure
W Axzigniment by wvailable.
o Frnt CtriaP | b shevn atthe mement There i
f" PrinY praae Bectad or the salected chyect doss met
le propartsas
(= Expari module lebles
» | Details view = Prupare A3sEher » | Info (Glahal libraries)
(2 Overview I rh Devices Bine_.

70

www.PLCL1.ir

$7-1500
Getting Started, 10/2021, A5E03981761-AD


www.PLC1.ir

Software section

Result
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3.2 Creating the program

The project is compiled and ready for downloading.
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"Main" program block is updated

Open the "Main" program block after compilation. All instance data blocks have been created
and the data blocks are updated.
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3.2.7 Load project into the CPU

Introduction
In the next section, you will download the "Color_Filling_Station" project to the CPU.

Note
Displaying all compatible devices

If the desired CPU is not displayed after you have made the settings in the "Extended
Download" dialog, click the option "Show all compatible devices".

Procedure
1. Open the CPU shortcut menu and select "Download to device" > "Hardware and software
(only changes)".
2. From the drop-down lists, select the PG/PC interface type, the interface and the connection
with the subnet.
3. Select the CPU from the compatible devices in the subnet and click "Load".
Uk Siemens - Color_Filling_Station
Frygect  Eda  View lnsert  Onlme  Opmens  Tools  Windew  Help Totalle arated Automation
RS Tutended download o device - PORTAL
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4. Confirm the two "Assign IP address” dialogs with "Yes" and "OK".
5. In the "Load preview" dialog, select the alternative entry for all entries set to "No action" in
the drop-down list and confirm open options.
6. Click "Load".
7. Confirm the "Start all" option and click "Finish".
S7-1500
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Result

The project is downloaded to the CPU.

3.2 Creating the program
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3.2 Creating the program

3.2.8

3.2.8.1

Optimized block access

Introduction

Operating principle

74
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The "optimized data blocks" of the CPUs of the S7-1500 series are optimized for performance
and are only programmed symbolically. By using the optimized data blocks, you make your
program more efficient, because the declared tags are given symbolic names and no longer a

fixed address.

You can create data blocks with any structure without paying attention to the physical

arrangement of the individual tags. Quick access to the optimized data is always available
because the data storage is optimized and managed by the system.

Changing data types increases the risk of error in the standard block. In the optimized block,
changes lead to a reorganization of the data storage. Addressing remains unique.

To enable the subsequent editing of user programs that are already running in a CPU, the S7-
1500 CPUs support the option of extending the interfaces of function or data blocks during
runtime. You can download the modified blocks without setting the CPU to STOP and without

affecting the actual values of tags already loaded.

In addition: You can define in the data block itself, which the values in the CPU are read-only

for an HMI device ("Visible in HMI") or which can be written ("Accessible from HMI").
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3.2.8.2 Expanding and reloading the optimized "Filling" data block

Introduction

In the following section, you will supplement the "Filling" data block with the date and time
of the last filling and reload the data block. To do this, create a block for recording the date
and time and enable the function "Download without reinitialization".

Note: The "Download without reinitialization" function protects the actual parameters of the
data block from being overwritten during download to the CPU.

Advantages of symbolic addressing: The use of universally applied and meaningful symbols
in the entire project makes the program code easier to read and understand. This gives you
the following advantages:

Requirement

You do not have to write detailed comments.

Data access is faster.

No errors occur when accessing data.

You no longer have to work with absolute addresses.

The assignment of the symbol to the memory address is monitored by STEP 7, which
means that all points of use are automatically updated when the name or the address of a
tag changes.

The library has been loaded
The project has been compiled and loaded into the CPU

Procedure
1. Open the "Filling" data block and the "Main" program block.
2. Enable the "Monitoring on/off" function for the "Main" program block.
3. In the "Main" program block, open the shortcut menu of the "FILLING' FillingLevel CMYK_C"
I/0 in the 3 network with a right-click and select "Modify > Modify operand”.
4. Enter a new value and click "OK".
5. Enable the "Download without reinitialization" function and the "Monitor all" function in the
"Filling" data block.
$7-1500
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6. Create a new parameter named "DT_Loc-T_Last Filling" and select "Date_And_Time" as the
data type.
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& L MiserFed] @
o LAD_Tank: F [*]
& 5CL_valie_Co @
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i LAD Mimer DE ]
| LD Tanks, =)
al: o
¥ i blogks ]
i L Technelagy objeces
» 5 Eamal zouice
I L FLCRag: o
» [ PLC dwta typas
g Watch and barca t
B tiace:
5 Frogram ks -
X AR
<] n » «| m > Ie] = =
¥ | Détails view | A Propeities [..Jnlulu )] % Diagnostics ¥ | Info (Glabal lshiaiie sk
23 Oveniew | & Fing | & rasin i0m25)

7. Insert a normally closed contact into the "Main" program block in the 5 network, and
interconnect it with the "FILLING_DONE" parameter.

Project  Edm Wiew  Wsert  Onbne  Options  Tools  Windsw  Melp
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8. Open the "Date & time" folder from the "Instructions” tab and insert the "RD_Loc_T" block in
the "Main" program block.
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9. Interconnect the "OUT" output with the "DT_Loc-T_Last_Filling" parameter and the
"RED_VAL" output with the newly created "RED_VAL_Loc-T" parameter. Use the
"LAD_Tanks_Filling_Process" data block as the storage location for the "RED_VAL_Loc-T"
parameter.

!N, Siemens - Colos_Filling_Statian
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10.Compile and download the project.
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Result

The date and time of the last filling are reloaded. The actual parameters of the "Filling" data
block are not overwritten.
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3.2.9

Introduction

Procedure
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Versioning a block

3.2 Creating the program

The use of block types ensures a high degree of standardization in your projects. You can
easily integrate function extensions to the block type into existing projects. Change tracking
is ensured by versioning. In this example, you create a "LAD_Tanks_Filling" block as a type in
the project library. As a function extension, replace the three instructions for the level
calculation with CalculateBox, which performs all arithmetic functions. This optimization
means that fewer temporary tags are required and that the switch between blocks with
various programming languages is no longer necessary.

1. Compile the "LAD_Tanks_Filling" block and then insert it in the project library under "Types".

2. Create a new block version with "Edit type".

Color_Filling_Station
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3. Insert the CALCULATE instruction from the "Basic instructions > Mathematical functions"

library.

4. Delete the MUL, DIV and SUB instructions from the block.

Getting Started, 10/2021, A5E03981761-AD

www.PLCL1.ir

79


www.PLC1.ir

Software section

3.2 Creating the program

80

www.PLCL1.ir

5. Insert two inputs into the CALCULATE instruction and interconnect the inputs.
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6. Define the calculation formula and then interconnect the output.
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7. Release the block version.
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Result
The revised version of the block type is saved in the library with a new version number.
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3.2.10 Setting retentivity

Introduction

All tags are initialized with their configured start values during CPU startup, for example, after
a power failure. The most recent values the tags had immediately before the interruption are
overwritten with the initial values. To prevent this, define the tag as retentive. Retentive tags
retain their values even after a restart.

In this example, the levels of paint storage tanks are backed up in the retentive memory area
of the CPU.

Procedure
1. Connect to the CPU online.

2. Enable the retentivity for the "Cyan" entry in the "Filling" data block.

I Siemens - Color_Filling_Station

Project  Edit View lwmen  Online  Options Tools  Window Help Totally Integrated Automation
G H sk & M 1 X D et 5 DD E QS oo F cacis fo N PORTAL

Colos_Filling_Station » Color_Mixing CPU [CPU 1511-1 PN » Program blocks » Filling [DE1] - X

Devices
10 Q BV E TREEEBRE N T =1
Filling
w | ] Color_Filling_Stasien O~ HamE Dlats Type Soar valug REmn Accessible | Viuble in _  Senpoe
B Add e device 4 v Seu
oy Devices & netweris : Qe FilingLeve|_CMME_C  Dint [y
| Cober_Misdng COFU ... : |- FilingLeve| CRBE_M  Dinc
Y peiee cordguration i gn FilingLeve| CAYE_Y  Dint
5. Online & disgnoseics E Q= FilingLeve| Chiv K Ding
= gl Program Blocis
I Add new block
& Main [0835]
ik SCL_Conven_
& LAD_Contrad_C
il LAD_Wwer [F84]
& LAD Taniks_Fil
ik SCL_Wahe_Co
I Filling [D81]
W LAD_Contral L
i LAD My DB
i LAD Tanks_Fil
W 5cL_vahe_co
] System blocks
» [ Techaclogy objects

syse) gl

=
gEEdE
NOme
10EE
sapengn

LRIy
LAy

0000 ZSOOOORS O

I i Evtermal source files

v g PLCmgs
I L FLC data types
[ warzh and deecs o
o Treces
o [ Davics prooy dats
L S
< > | ] 3
¥ | Details view | G Properties |‘|, Infe 4 | % Diagmnostics
[z2 Oveniew I.rinn.g. * Co

3. Load the change to the CPU.

4. Drag the "Watchtable" object from the library into the project. This object contains the fill
level tags included a control value.
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. Transfer the control values to the CPU with "Modify now".

I Siemens - Color_Filling_Staticn
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Close the online connection to the CPU. To simulate a power failure, disconnect the power
supply to the CPU.

Reconnect the power supply and go online to the CPU. Enable "Monitor all" for the "Filling"
DB.
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The fill level for "Cyan" is read from the retentive memory area. All other fill levels are re-
initialized with their start value.
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Activating the EN/ENO mechanism

3.2 Creating the program

The EN/JENO mechanism in various instructions enables you to detect runtime errors and
avoid a program crash. Newly inserted ENO instructions are disabled by default. You can then
activate the ENO enable output. You can use this in a new network that has the fill level of all

paint storage tanks reset to the start value (1000) at the same time.

1. Open the Main[OB35] program block and insert the MOVE instruction into network 10.

Expand the instruction to a total of four outputs.
Insert a normally open contact before the MOVE instruction.

Insert a reset coil after the MOVE instruction.

ook N

Interconnect the inputs and outputs of the MOVE instruction.

I8 Siemens
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6. Generate the instruction with the ENO shortcut menu.
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Result
The EN/JENO mechanism is interconnected for this block. If there are no errors during
execution, the ENO enable output has the signal state "1". If there are errors during
execution, the ENO enable output has the signal state "0".
y wens - Color_Filling_Station
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3.2 Creating the program

Using the comment function

The MOVE and Reset instructions should be expanded with detailed commentary.

1. Insert a comment using the shortcut menu.

2. Enter the comment text.

The comments for the instruction and the coil are entered.
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Local error handling

Handle errors within block

Unlike the CPUs of the S7-300/400, CPUs of the S7-1500 go to STOP with errors much less
often. If an error occurs, it is entered in the diagnostics buffer of the CPU. You avoid the CPU
STOP by using local error handling at each block. You should preferably enable local error
handling during development of the user program.
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You can precisely evaluate the information and, for example, program the error handling in
the block with STLIFBD/LAD and SCL programs. The block generates an error ID that is

3.2 Creating the program

evaluated by the "GET_ERROR_ID" instruction. You can call the "GET_ERROR_ID" instruction in
both the MAIN block and in the function blocks. The CPU remains in RUN mode.
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Loading blocks for local error handling

To illustrate the local error handling, load the blocks of the "ProgLib_LEH" library in the
project. The blocks are used only to demonstrate the local error handling and are otherwise

not used in the project.

1. Open the global library, "ProgLib_LEH".

2. Copy the blocks from the master copies into the project.
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3. Call the "LAD_Local_Error_Handling" function block in an empty network of the "Main" block.
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4. Interconnect the parameters of the "LAD_Local Error_Handling" function block with tags of
the "LEH_InOutValues" data block.
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5. Connect to the CPU online.

6. Compile and load the changes to the CPU.

Result
Use the "LEH_INDEX" tag at the "INDEX[0..100]" input parameter to trigger a programming
error in the following. For example, if you set the input parameter to "101", an error at the
output parameters is reported.
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3.2.13.3

Introduction

Generating errors without local error handling

Perform the following steps to trigger a programming error without using the local error
handling or creating a corresponding OB.

Procedure

1. Activate the "Monitor" function.

2. Set the value of the "LEH_INDEX" tag to an invalid value, for example, "101". In the Testing
dialog, the ERROR LED flashes briefly and the CPU goes from RUN to STOP.
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3. Switch to the diagnostics buffer. The error and the error response is displayed in the
diagnostics buffer.

4. Set the CPU back to RUN.

Result

The transition from STOP in RUN resets the "LEH_INDEX" tag to the start value "0". This

automatically solves the problem.
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3.2.134 Generating errors with local error handling

Introduction

Perform the following steps to use "GET_ERR_ID" instruction and its ENO bit for the local error
handling to respond to the error with an error message. This means the CPU remains in RUN
mode.

Procedure
1. Open the "LAD_Local_Error_Handling" function block.
2. Insert the "GET_ERR_ID" instruction in the second network and interconnect the "ID" output.
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3. Call the "ErrorID_to_ErrorText" function from the project tree.
4. Interconnect the parameters of the "ErrorID_to_ErrorText" function so that they can convert
the error code into an error message.
5. Load the changes to the CPU.
6. Trigger an error in the "Main" organization block by entering an invalid value, for example,
"101". An error message is output at the "ERROR_MESSAGE" parameter.
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Result
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The error message is output as long as the error is not corrected. To correct the error, assign

the "LEH_INDEX" tag a valid value or restart the CPU.
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3.3 Configure visualization

3.3.1 Present sample project

Sample project for the application

To configure the color mixing system with the TIA Portal, create the sample project
"Color_Filling_Station". The following project components already exist for the sample
project: The program blocks and tag tables of the CPU user program and a configured
Comfort Panel with the necessary HMI screens, HMI tags and scripts.

In this section, we will explain the relationships between the individual project components
of the sample project. You will carry out the necessary configuration steps yourself at a later

point in time.
3.3.2 HMI configuration
3.3.21 Overview

Introduction of HMI configuration

The supplied project includes the programmed CPU and the preconfigured HMI device in the
"global library".

HMI configuration

In this section, we will introduce the HMI device and HMI configuration.

Additional information

You can find detailed instructions on the HMI configuration on the Internet
(https:/Isupport.industry.siemens.com/cs/wwl/en/ps/14678/man); for this, search for "Getting
Started".
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3.3.2.2 SIMATIC HMI Comfort Panels

SIMATIC HMI Comfort Panels

The TP1200 Comfort HMI device from the Comfort Panel series is used to operate the color
mixing system.

Comfort Panels are particularly suitable for challenging HMI tasks in PROFINET and PROFIBUS
environments and are characterized by the following features:

e High-quality housing and numerous interfaces

e Industrial widescreen displays with large visualization area, optimum viewing angle
stability and maximum brightness

¢ Installation either in horizontal or vertical format

e Exact diagnostics with system diagnostics viewer
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3.3.2.3 HMI screens

HMI screens

You use the screens loaded onto the respective HMI device to operate and monitor machines
and plants in runtime.

You manage the screens in WinCC under "Screens” in the project navigation.

The start screen of the HMI device is used to visualize the color mixing system as well as the
most important status information and key figures.

Color_Filling_Station » Color_Mixing_HM [TP1200 Comfort] » Screens P Start screen

SIEMENS |Start screen vl 10:59:59 AM
SIMATIC HMI 12/31/2000
T

Reset filling

Magenta

I T

Process control

The color mixing system includes the following elements:

e A color reservoir for each print color with fill level display
*  Mixer
* Feeder pipes to the mixer

e Conveyor belt with emergency stop switch
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3.3.2.4 Additional control elements

Additional control elements

The process steps "Mixing color" and "Filling color" are to be displayed as animations with
dynamic visualization objects.

Color_Filling_Station » Color_Mixing_HM [TP1200 Comfort] » Screens P Start screen

SIEMENS |Start screen vl 10:59:59 AM
SIMATIC HMI 12/31/2000
T

Reset filling

Magenta

I T

Process control

The start screen of the example project includes additional control objects:

e Buttons for screen changes
¢ Buttons to reset the fill levels

e Buttons for operating and monitoring the system: Fill recipe, start mixing process, fill color
mixture
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3.3.25 Recipes

Recipes

A recipe contains related production parameters, such as mixing ratios.

The required mixing ratio can be transferred from the HMI device to the color mixing system
in a single step, for example, to switch production from dark orange to signal yellow.

M Siemens - Color_Filling_Station

Project Edit View Inzert Online Options Tools Window Help

S soveproiet & X 0 X D2 T 5 0GB R Y coonine F cooifioe fp [8IE
Color_Filling_Station » Color_Mixing HM [TP1200 Comfort] » Screens » Recipes

Totally Integrated Automation
PORTAL

| Devices | 5
” = 2
10 Q = #~|B I USA: 2

' =
S
¥ _7 Color_Filling_Station - SIEMENS

B’ Add new device
i Devices & networks
¥ Ll Color_Mbdng_CPU [C.. e
= SIEMENS. [orart screen
* ] Color_Midng_HMI [TP1... SARATIC bl
[IY pevice configuration
Y. Online & disgnostics
Y Runtime semtings

suonewiuy |

- Display CHMYE values

w [} Screens ) 2 . o e s
B Add new sereen = = 7 e toa T 100 T
[C] Diagnasis - Mo = . I s
[ Different jobs — . — .

“ o w0

node] [zl

[T Project information
"] Recipes
] SIMATIC PLC Statu...

] swnscreen

] system information

] System screens

[[] system settings

] user administra...
» [ Screen management

suoppnnsul 1415 k]

3 hﬁ.uug; T
24 Connections ==
EA HM alarms z
o Recipes -1
m Histoncal data
b 5] Scripts o
< T!r_‘!-l_d-.,_Jl“." > hJ L > | |50% i T T ﬂ._
> | Details view |'d Properties  |"ilinfo )| % Diagnostics |
Porta =3 Overview | swrscreen | ¥ semings | 21 Recipes
The color mixing system can produce the mixed colors "Orange", "Amber", "Green" and "Red".
A recipe data record is created for each color. The recipe data record includes the percentage
of basic colors which result in the respective mixed color.
The recipe consists of relevant parameters and the recipe data records in which the mixing
ratios for the individual shades of color are stored.
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3.3.2.6

Archives

Archives

To record operational events of a system, the alarms and process values generated during

production are saved to logs.

You can then evaluate the alarms and process data logs.

The fill levels of the color reservoirs are to be documented for the color mixing system.

You have configured the alarm log "Tank_Level" for this purpose.

Gerdte

Color_Filling_Station » Color_Mixing_HMI [TP1200 Comfort] » Archive

lij Wariablenarchive

l§= Meldearchive

0 Q

] System screens
] System settings
] Trend view
] User administr. .
+ [ Bildverwaltung
b L HMEvarisblen
B2, Verbindungen
CA HMkMeldungen
& Rezepruren
k) Archive
» (18] skripte
] Aufgabenplaner

'.'d?
Meldearchive
[] Hame Anzohl Doten... Ablageart Fad
I Tark_Level |00 |&] roB-Datei  [=] \5torage Cord SD\Logs  [=] 0
«Hinzufiigens

Meldetext un... Archimierungsmethode

]
s

Urmnlaufarchns [=|

This log stores alarms for fill levels that were too low and fill levels that were too high during
a shift.

B

w ] Color_filling_Stemon
B Heues Gerit hinndigen
o Gerate & Meme
» [ Color_Miing_cPU [CPU 1.
[ Color_hbdng_HaI[TF...
Y Germebontgustian
i Online & Diagnase
1 Runtime-Einstellungen
» [ milder
» i) Bildverwatiung
b [ MEarinklen
2q Verbindungen
! ik Meldungen
i REzepuaren
Wl Aschive
» 5] sknpre
T Aubgabenplaner
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|5 Bitmeldungen J___,. Analogmeldungen J_'_ﬁ Steuerungsmeldungen {E Systemmeldungen

Meldeklassen
Anzeigename Home o
Admnowledgement

Guittiekonzept Archiv
Melduryg mit Eindach ':l:an\rd'M) 3.l

Esmbadresse
- A

E._-'_Tﬁldel#a:sen [g"eldegluppeu

Hirterg... Hinterg.. Hinterg.. Hinterg .

. F0. =

=

- 97
=
r

-a NA

DHBgNOTIs Svarts

Emiz

Mo Acknowledgement

Sysem

-8 Warrings
<Hinzfigers

(7] Colos_Mixing_HMI [TF1200 C... |
Ll Arekine

7

n Hame
]

K
Vo Tenk_Level_Alarms
IE3]

Er r r.xr

-

B Objeks hirguliigen
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3.3.2.7 User-defined functions

Scripts
You use the user-defined functions to program additional functionality for the HMI device.

WinCC offers a VBS programming interface to create user-defined functions.

The example project uses two user-defined functions to display the mixed print color on the
monitor in different screens.

» "Recipescreen” displays a rectangle in the selected color in the "Recipes"” screen.

...lor_Mixing_Complete » Color_Mixing_HMI [TP1200 Comfort] » Skripte » VB-Skripte » Display_RGB_Color » Recipescreen - X

s
Bl 32 'S AN G o REL G= 945 & 3| B, By By 55 55 :gp
1iSub Recipescreen() g.
2 |' This script calls the screen "Recipes" and therein the item "RECIPE DISPLAY™. g
3 {'For displaying the recipe color, the SwartTags for color RGB are called. %
4 Dim Recipec El
5ifet RecipeC = HmiRuntime.Zcreens("Recipes").Screenltems ("RECIPE DISPLAY™)
6 iRecipeC.BackColor = RGE (SmartTags ("HMI Recipe RGE_Conwvert R"), ;=
i SmartTags ("HMI Recipe RGE_Convert G"), ;,’
= SmartTags ("HMI Recipe RGE_Conwert BE™)) E,,,
S End Sub [
z

» "Startscreen" displays the label of the filled cans in the currently mixed color in the system
overview of the start screen.

The example project uses two user-defined functions to display the mixed print color on the
monitor in different screens.

* "Recipescreen” displays a rectangle in the selected color in the "Recipes"” screen.

..4lor_Mixing_Complete » Color_Mixing_HMI [TP1200 Comfort] » Skripte » WB-Skripte » Display_RGB_Color » Recipescreen - 0 EX

a = . L ] . 33e] [ =] =] izl ) >
PoEEats MO ABG: M 5 G 2
1iSub Recipescreen() E'
z |' This script calls the screen "Recipes" and therein the item "RECIPE DISPLAY™. g
3 i{'For displaving the recipe color, the SmartTags for color RGE are called. %
4 iDim Recipec &
5 i8et RecipeC = HmiRuntime.3creens ("Recipes") . Screenlcems ("RECIPE_DISPLAY™) [
6 RecipeC.BackColor = RGB (SwartTags ("HMI_Recipe RGE Convert R™), _ ;
7 SmartTags ("HMI_Recipe RGE_Conwvert G, -
= SmartTags ("HMI Recipe RGE_Conwert E™)) E,,,
S End Sub m
—d
i
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"Startscreen” displays the label of the filled cans in the currently mixed color in the system
overview of the start screen.

_HMI [TP1200 Comfort] » Skripte » VB-Skripte » Display RG lor » Startscreen
s
= M G el £ 5
1iSub Scartscreen() [a S
z |‘ Thi= Zcriprt calls screens and their items. Il g
3 i'For displaying the recipe color, the SmartTags for color RGE are called. %
3 =
5 iDim Lakel 0
fi3et Label 0 = HmiRuntime.3creens("Start screen”) . Screenltems ("Filling™) =
7ilabel O.BackColor = RGE (SwartTags ("HHMI PRecipe RGE Convert R"),SmartTags ("HHMI_Recipe RGE Convert G"), SmartTag _:
: B
S iDim Lakel 7 3
10 i3et Label 7 = HmiRuntime.Screens ("Scart screen”).Screenltems ("TIN_LAREL_235") o
11 iLebel 7.BackColor = RGE (SwarcTags ("HHMI Recipe RGE Conwvert R™), SmarctTags ("HMI Recipe RGE Convert GU) , SmartTad i
1z —
13 Dim Lekel 8 L
14 i3et Label & = HwmiRuntime.Zcreens ("Start screen”) . dcreenltems("TIN_LABEL_27") g
15 iLebel &§.BackColor = RGE (SmarcTags ("HMI_Recipe RGE Convert R"), SmarcTags ("HMI_Recipe RGE_Convert GM), SmarcTadr g
16 %
17 Dim Lebkel 9 3
15 i%et Label 9 = HmiRuntime.Zcreens("Start screen”) . Screenltems("TIN_LABEL_23") =
15 iLebel 9.Backcolor = RGE (SwarcTags ("HMI_Recipe RGE Convert RY), SmarcTags ("HMI_Recipe RGE_Converc GU), SmarcTadgy _
z0 i
21 Dim Lsbel_ 10
22z Het Lsbel 10 = HwiRuntime.dcreens ("Start screen”).Screenltems ("TIN_LABEL 31™)
23 ;Lebel 10.BackColor = RGE (SmartTags ("HMI_Recipe RGE_Convert R"),SmartTags ("HMI_Recipe RGE_Convert_G"), SmartTas
z4
25 iDim Lehel 11
26 :8et Lebel_ 11 = HwiRuntime.Zcreens ("Start screen).Screenltems ("TIN_LABEL 33')
27 :Lebel 11.BackColor = RGE (SmartTags ("HMI_Recipe RGE_Convert R"),SmartTags ("HMI_Recipe RGE_Convert_G"), SmarctTas
Za
29 iDim Lebel_ 12
30 :8et Lebel 12 = HwiRuntime.Zcreens ("Start screen).Screenltems ("TIN_LABEL 35')
31 iLekel 12.BackColor = RGE (SmartTags ("HMI_Recipe RGE_Convert R"),SwartTags ("HMI_Recipe RGE_Convert_G"), SmartTa
3z
33 iDim Lebhel 18
34 :8et Lebel_ 19 = HwiRuntime.Zcreens ("Start screen).Screenltems ("TIN_LABEL z24')
35 iLekel 19.BackColor = RGE (SmartTags ("HMI_Recipe RGE_Convert R"),SwartTags ("HMI_Recipe RGE_Convert_G"), SmartTa
36
37 iDim Lehel Z0 =
35 iget Lebel 20 = HmiRuntime.Zcreens ("Start screen’).Zcreenltems ("TIN _LABEL Z6™)
39 Lekel 20.BackColor = RGE (SmartTags ("HMI_Recipe RGE_Convert R"),SmartTags ("HMI_Recipe RGE_Convert_G"), SmartTac
40
41 iDim Lsbhel 21
4z iget Lebel 21 = HmiRuntime.Zcreens ("Start screen’).Screenltems ("TIN LABEL Z8™)
43 Lekel 21.BackColor = RGE (SmartTags ("HMI_Recipe RGE_Convert R"),SmartTags ("HMI_Recipe RGE_Convert_G"), SmartTad
44
45 :Dim Lsbel 22
<fm m
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3.3.2.8 User Management

User Management

WinCC gives you the option to restrict safety-related operations to special user groups and
thus protect data and functions from unauthorized access in Runtime.

HMI_Color_Mixing_Complete » Color_Mixing_HMI [TP1200 Comfort] » Benutzerverwaltung

§ Benutzer ||m Benutzergruppen 5}
=
=
o
Benutzer =
- p ]
MName Kennwart Automatisches Abrnel.. | Abrneldezeit Nurnrmer Kormrnentar =
§  Administrator oialioiiid m vl 5 —H [%] The user Administrator is a...
! Lopez T E 5 5 0
§ leier e e E 5 3 =
o =
§ Greenwood =) 5 4 -7
i Peters P ——— E 5 5 =3
o
i =
Hinzufiigen 3
L W |
Gruppen
Mitglied von Mamne Murnrer Anzeigename Kennwortalter...  Kormrmentar
(& Adrministrator group 1 = Administrator group The 'Administrator’ group is
giaLy giaLy Sl
i 2] Users 2 Users The 'Users' group is initially ..
i e Adrninistrators 2| Adrninistrators
el 2] Service 4 Service
<Hinzufiigen

The "User view" object offers management of users and passwords on the HMI device.
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M, Siemens - Color_Filling_Station

Freject  Edit  View Inzert Online Options Teols Window Help Totally Integrated Automation
CF Oy E soveproject @ X 1) Ty X My [ 5[ M B R I coonline F Gooffine g [A IR ¢ PORTAL
| Devices A
500 g |B I USK:E: Arpsds Se—: Bsds s lllrms 3|3
~lg
B Add new screen E
[C] Diagnosis =
[C] Different jobs f:
[] Project informa._. ES
Flsecpes s, B
] sivATC PLC Stat... 3
E ] Swmmscreen “ a
[ System inform... = Paswrrord Growp [ |
] system screens =
[ System settings E
] User administr... =
¥ [ Sereen management =
» g HM tags ==
%24 Connections .“!'.:
C HM slarms 1]
& Recipes ?'
Bl Historical data v::-:
» [5] Seripts =
I Scheduled tasks g
) Cycles =
» (& Reports
£a] Teax and graphic lists ?
fi Useradministration =k Fr
» g Comman data . i i D) u::_
» [£) Documentation SEtings -3
5 Languages & resources —
& Project languages - v
(3 > [ 2| 50 T I Py
» | Details view |'d Properties  |*illnfo i| % Diagnostics | v
4 Portal view = NE E N FIE =5 PR = EE T =T et chanared
Users with user management authorization have access to the full range of functions in the
user view.
They can create and delete users and change their own password or that of other users.
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Multilingualism

Multilingualism

WinCC supports multilingual user interfaces.

The color mixing system is operated in a new subsidiary in Russia.

3.3 Configure visualization

A Russian user interface is required for maintenance and service technicians.

The example project has been expanded by another language for this purpose.

Gerite

Color_Filling_Station_M17 *» Sprachen & Ressourcen » Projektsprachen

[ Miscellaneous

J r_@ Bildverwaliung

L ji Gemeinsame Daten

~ [{g) sprachen & Ressourcen
_ib Frojekisprachen
=] Frojekmeste
Al Grafiksammilung
» [yg Online-Zugange
» (53 Card ReadedUSB-Speicher

[ Project informations

[ User administration

b (£ Dokumentationssinstallungen

|
R

["|Asarbaidschanisch (Lateinisch, Aserbaidschan)

[Tl chinesizch (vR China)
[T oanisch (Danemark)

[C1Enghsch (Fhilippinen)
[ClEnglisch (Simbabwe)
@

[l Féningisch (Farcer)

[T Galizisch (Galzien)
[T Georgisch (Geargien)

[ Lemisch {Lemlandy
[l Litauisch (Litausm)

] =
200 = Allgemein
oy 2’:3!::9”'5““ et Editiersprache: | Russisch (Russland) |- Referenzsprache: lDtqu' Devtschlsnd) |+
%‘ R:n::; g-Ei:sgl::::gen acult;d; (Deutschland)
Englise
- "D Eilder [l Adriknans (Sudafnke) sch (Sidafrika) [ Malaiisch (Brunei Donusse ben
B Neues Bild hinaufligen [[]Albanisch (Albanien) [C1Englizeh (Timdad und Tabage) [CImalaiisch (Malaysis)
[ Diagriosis [JArmenisch (Armenien) B Englisch (USA) [CMarathi (Indien)
[ClAzeibaidschanizch (kyrillizch, Azerbaidachan) [ClEztnizeh (Exdland) [ IMazedonizeh (Mazedonian, Fy

[CIMangaliseh (Kynllisch, Monga

: [CBaskisch (Baskenbund [CIFinnisch (Finnland) [T Mizderandisch (Belgien)
D recipes [Clgelamssisch (Belaus) [C1Franzosisch (Belgien) [ Miederandisch (Niederlande)
[ sIMANC PLC StatusiFarce []Bulgarisch (Bulgaier) ] Frarsgsisch (Frankreich) [ Monwegisch, Bokmdl (Norweg
E7) Stam sereen [Cl¢hinesisch (Hong Kong SAR) [l Franzgsisch (Kanads) [Morwegisch, Mynorsk (Noreeg
[ System intormnations [Clchinesisch (Macao SAR) [C]Franggsisch (Luxemburg) []Pelnisch (Palen)
[ System screens [ chinesisch {(Singapud [l Fransosisch (Mansco) [ClPortugiesisch (Brasilien)
[ systern semings [ Chinesizsch (Tarwan) [ Franzdsizch (Seknaeiz) [“|Porugiesisch (Fortugsh

[T Rurnanizch (Rumsaisn)

- : [ Deutsch (Deutschland) [7] Griechisch (Griechenland) [T 5anskrit indien)

Fileh HWiivori obien Eloeutsch (Liechtenstei) ElHindi (indien) ElSchwedisch (Finnland
"2 Verbindungen [l oeutsch (Luvermburg) [indenesisch (indonesien) [ Schwedisch (Schweder)
£ HM-Meldungen [Cloeutsch (Dstemeick) [Clislandizch {islandy [l serbisch (yrillisch, Serbier)
) Rezepturen [lDeutsch (Schweiz) [Clialienisch (alien) []Serbisch (Lateinisch, Serbien)
T Archines [Clenglizeh (australier) [Climalienizch (Schweiz) [l shewakizch (Slowakel)

» [[z) Skripte [ClEnglisch (Belize) [T apanisch (Japan) [ 5leweniseh (Slowenien)
B] Aufgabenplaner [C1Englisch (Grobbritannien) [C1Easachisch (Kasachsan) [T Spanisch (Argentinien)
) zyMlen - [TlEnglisch (Irland) [T Katalanisch (Eatalonien) [F15panisch (Bolnier)

TR ria ol [C1Englisch (lamaiks) [CEirgisisch (Kirgisien) [1%panisch(Chile)
oo — [ClEnghsch (kanada) [Ckenkeni (Indien) [C5panisch {Costa Rica)
?jl'm- LT [ClEnghsch (Kanbik) [lkereanisch (Kares) [C5panisch {Dominikenische Re
1 Benuzerverwalung [ClEnghisch (Meuseeland) [ClEsoatisch (Kroatien) [Cspanisch (Ecusdod

[ 5panizeh (El Sabradod
[T spanizch {Guarsnals)

_['.éﬂlgemz'in l

| 9 Eigenschaften

["4info 0] % Diagnose |

The texts are imported again after they have been exported and translated into Russian.

Color_Filling_Station_V17 » Sprachen & Ressourcen » Projekttexte

Systemtexte

[ Anwendertexte

T2 & Gertefilter. Cola [_hli:":‘ing_””‘l

= & &

&) Deutsch.. 7 Englisc.. Kategorie Russisch (R.. Referenz

L:_

;} Bedienen Controlling Hmi runti... | ¥npaenewwe | Color_Filling_Station_%1 2Color_Mixing_HMI [TF1 200 Comlorti'l.Benumrug. -~
=] Bediengerstet Text Hmi screen Text Color_Filling_Station_¥12\Color_Mixing_HMI [TF1 200 CormfortDBilderSyste
=] Benuzer User group Hre rune..  Benuer Color_Filling_Station_%12 ar_kiang_HMI [TF1 200 ComfortlBenuzerse
= q i i lor_Filling_Stati ol iing | fort g
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The Russian texts are displayed in Runtime in case of a language selection.

& Siemens -

Color_Filling_Station

Project Edit View Inzert Online Options Tools Window Help Totally Integrated Automation
Yy seveprojecr & M ) T X O E: G 5 M B R ¥ coonline ¥ Gooffline Ao [N [B L¢ A
Devices 5
50 Q = 1B I USA:sE: Ashsgds Ss—: Bes Z:llls 2 ' T
=
¥ _7 Color_Filling_Station ~
B’ Add new device B —
gh Devices & networks f
» (1§ Color_Mixing_CPU [CP.. £
w 1 Color_Mixing_HMI [TP-. §
[ Device configuration 3
Y Online & diagnostics ul®
Y Runtime semtings L.
= Screens SIEMENS =
B Add new screen SIMATIC HMI 2
] Diagnasis E
[C] Different jobs 1 i
[ Recipes ﬁ
] SIMATIC PLC Stat... e e e e e e e 9
] Swrscreen =
E)systeminorm_. | [N - - §
] System screens g
] system settings %.
] User administr... 3
» [ Screen management
» g HMtags B
24 Connections g
EA HM alarms -
b Recipes - - i
Il Historical data 3 A
3 i-‘ Scripts — I ._- s =
7| e 3 < " [ = T a
» | Details view |'d Properties  [*ilinfo i) % Diagnostics
4 Portal view doveniew |1 Istertscreen | f sewings  |Lg Projectien.. | =! Project rexts
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3.3.2.10 Reports

Reports
Reports are used to record events in a production process as a basis for product testing and
quality control. Alarms and recipe data are output at regular intervals in the form of shift
reports for this purpose.
A report has been created in WinCC for the "Tank_Level" log with alarms for the fill level.
Projektnavigatic I Color_Filling_Station » Color_Midng_HMI [TP1200 Comfort] » Pratokolle » TankLevel L ge
| Gerite Optienen
SO0 =_» Ta!mmn :5' 1e|_|B I usﬁgEA .ﬂt"l"i' =i —: ﬂt"xtlilﬂ“” o tos x 2@ -
- ca- BT IS IRIRE USRS - BRI P - SIS | Bl TS SIS TSR T ST SIS L SR R ~ | Basisobjekte
» (3 Color_Midng_cPU[CPUIS1.  [A —[_ “.P'bﬂ ........................................................................ 1 e
= [ Color_iing_rinal [TP120.. ot h s kel et G s o R SR e SR R R R R S e S S A A ]
Bt coabinigursisn _-.. : epe Ll R e
B e L R lo@®m =
1 Runtime-Einstelungsn = S
» [ Bilder © e, Time Status  Date GR ALC | ER ot i s
r . g o WC
VISt i| 0 1200:00PM KGQ  1/1/1999 Classname O  *  Device 08 ) E
I::mvlmnnblm . normal kursiv normal
Covarbindingen i 1 1200:00PM  KGQ 1/1/1999  Classname 1 * Device _#
E <) HMEMeldungen E wma1 ml‘ﬂ"m-ﬂ
‘n'f"‘“?""‘"‘ ) 2 1200:00PM KGO 11/1999  Classname 2 % Deviee
» -:':m . Message Text ~ | Controls
— i| 3 120000PM KGQ  1/1/1999 Classreme 3 *  Device AR —
L] dedgtherplones : normal bold normal = !
_an‘::;m E| 4 tzooooPM  KGD 111999  Classname 4 *  Device
‘.“N:uﬂ?fulmllhim... "I normal Lnderling normal
=] TomkLervel i
fii Tesz- und Grahblesten y
i.‘ Benumervervaltung 2 |
» [gf Gemeingore Daten . - e —
+ 20 Debumentationsein stellungen Meldeprotokoll_1 [Meldeprotokoll] "G Elgenschaften | "Linfo )] & Diagnose | v Grafiken
~ [ig Sprachen & Ressourcen 5
(3 Fajdissrician I :Iunni:haftz‘n | Animationen | Erelgnisse | Texte | 2 ',_g:hocqnﬂ
%:m‘mlwq =z E"g""’lm’r"“ i L Eigone Geafikerdner
+ g OrlineZugenge :ﬁ:;:g Einstel/lungen Meldeklassen
» (i Card meadedUSB-Speicher 7] oerssitung Quelle: | *| | Meldeblasac Altpieren
<] u [ 3] verschiedenes Sortierung: L 1 ] Errars = e
v Dewllansicht Zeien ps ety | 2 | g =
b Meldearchh. -i‘:"'}'-“""'-”""‘“ L | piagnosis events =]
M berschaifcsichrbar: i) Tank_Level Alams = Acknawledgement =]
¥ Millizeh, anssigen: NoAcknowiedgement =]
Zeitbereich . =
Antang: | A L - L
Ende: | Jaifsd
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S7-1500
Getting Started, 10/2021, A5E03981761-AD 107

www.PLCL1.ir


www.PLC1.ir

Software section

3.3 Configure visualization

Furthermore, a report for recipes has been created in this project.

Color_Filling_Station_¥17 » Color_Mixing_HMI [TP1200 Comfort] * Protokelle » RecipeColorSelection

¥ Eigenschaftsliste | | Allgemein
0 |
Allgemein
Rezeptur
Gestaltung P :
Darstellung Auswahl Rezeptur: | Mame |T|
Verschiedenes Rezepturname: :jJ;l
Erste Rezeptur: |&d ColorSelection ~
Leizte Rezeptur:
N
Datensatz
dl Auswahl Datensat
Datensatzname:
Erster Datensatz: - hd
Letzter Datensatz

Optionen

fehoms  [W[16]=] B J U S A:E: As g s S —: Redys 2 ls 90 2 y 20 d
R RO IS PRI REE SIS SRR SR IPRPIRE | TRCRPN T PRI - TR ¢ PRI " PRPRTY L TR TR O 1 Y- B villasisohjak‘te
mes veovere [~ / A A
1: Recipe Number: 1 Name: Recipe_1 s
: @ @
2 | Data record Mumber: 1 Mame: Recipe data record_1 A A “‘g
3: Tag: MName: Tvpe: Value: 1 y
| Variable_Number_0 Enfry_MNumber_01 ULONG 6895874030 v |Elemente
5 Variable_Number_0 Entry_MNumber_02  LONG -99253259 N fis = A
1 Variable_Number 0 Entry_Number 01  INT 9 B sy
= Variable_MNumber_0 Enfry_MNumber _03  UINT 8172 ¢-ﬂ ﬂ
: Variable_Flag_05  Entry_Flag_05 BOCL False
= Variable_String_06 Entry_String_06 STRING WinCC flexible RT
: Variable_Date_07  Enfry_Date_07 DATETIME  12/30/1899 12:00:00 AM | Controls
5 Variable_MNumber _0 Entry_Number_08  LONG 6968192 =
: Variable_MNumber_0 Enfry_MNumber _09  ULONG 9303155 ‘J i\
= Variable_Flag_10  Entry_Flag_10 BOCL True
s 5|

pturproto : |_C&Eigenschaften I"_i..'.lnfu j,jl& Diagnose
J Eigenschaften [ Animationen [ Ereignisse I Texte I

The reports should be output on a daily basis to a printer which is connected to the HMI
device.

The cyclical output was created with the help of the Scheduler.
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3.3.31

Insert HMI device from libraries

Insert HMI device from library

3.3 Configure visualization

Introduction
The global library includes a preconfigured HMI device.
Procedure
1. Open the global library.
2. Drag-and-drop the HMI device "Color_Mixing_HMI" into the "Devices & Networks" editor.
I Siemens
Propect  Bdit View Inzet  Onlne  Options  Toeols  Wndew  Help Tatally Integrated Automation
F B seveprcjet @ X " Ty X Nyr: G M E B D coonime JFrocmoe fo AR T PORTAL
Projekad + Devices & petworks
: Dievices ‘ | Topolagy view ;Q Heterark view !m‘ Device view Options
100 =H | % metwork | L] connections =] I meletions S G @ st 5 H Librasy view -] E
1> Fraject Wbsary z
= ] Frojelad 5l Glabal libraries 3
Ll new deace s * =il
git.l:e‘:a;\e'r".lcﬂ; Colar_btxing_ @ sl :.1
¥ [ Colos_iutinireg_CPU [CPU 15 Ceahl ik Bl I b L[ Bumtemz-and-Sunches |2 |
» gl Common data Ll
¥ [E] Docuimeneaton 160ing: A i
’ ngusges & resources =
b '_.f-n::eqac::'.s » (Ll wimsc_par E
[0 Coed Paadarty 3B mamory Sl -
w k] ypes 51
w | ] Masver copies -
L1 N - ——— L8 -_.<olor_kf\-mu_r|ul ....|
] Netwark averview l Canmections : Ralatiamns [ 10 communication !l 13 jll
|E. Propeities [‘Llnfg _i;l_‘{._[]u.u..nnn. E_
_- General | .|
L
HNo "propeties’ availalle, ET
Ha ‘propemies’ can be shovm ot the moment Thers 13 erher no object selected El
ar the saleced obyect dees not have amy diiplayable propemes |
€| n ¥ F| ] >
» | Datails view > Info (Global libraries)
4 Partal view :
3. The mouse pointer changes into a crosshair with an object symbol attached.
Result
The preconfigured HMI device is created and can be connected to the CPU.
S7-1500
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3.34 Configuring HMI connection
3.3.4.1 Communication between devices
Communication

The data exchange between devices is referred to as communication.
The devices can be interconnected directly or via a network.

The interconnected devices in communication are referred to as communication partners.

PG/PC/IPC $7-1500
TIA Portal Comfort Panel
TP 1200
M Industrial
Ethernet
(LAN)
g ET 200MP

Data transferred between the communication partners may serve different purposes:
» Display processes

* Operate processes

e OQutputalarms

* Archive process values and alarms

¢ Document process values and alarms

* Administer process parameters and machine parameters

Basic information for all communication

110
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The basis for all types of communication is a network configuration. In a network
configuration, you specify the connection that exists between the configured devices.

With the network configuration, you also ensure the necessary prerequisites for
communication, in other words:

» Every device in a network is assigned a unique address.

* The devices carry out communication with consistent transmission characteristics.

$7-1500
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3.3.4.2 Configuring HMI connection

Introduction

You configure an HMI connection between the Comfort Panel TP1200 and the CPU via
PROFINET in the "Devices & Networks" editor.

The available communication partners in the project are displayed graphically in the network
view.

A\ cauron

Communication via Ethernet

In Ethernet-based communication, the end user is responsible for the security of his data
network.

Targeted attacks can overload the device and interfere with proper functioning.

Requirements
The following communication partners are created in the "Devices & Networks" editor:
* HMI device: SIMATIC Comfort Panel
* CPU: SIMATIC S7-1500
S7-1500
Getting Started, 10/2021, A5E03981761-AD 111
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Procedure

Result
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Click the "Connections" button and select "HMI connection” for the connection type.

The devices available for connection are highlighted in color.

Click the PROFINET interface of the CPU and drag-and-drop a connection to the PROFINET

interface of the HMI device.

0

Siemens - Projektd
Project  Bdrt  view inset Online  Options  Tosks  Wndow  Melp

= s Tatally Integrated Automation
G saveproject & X W i ¥ D2 I W MG E G F Goonline JF ¢

Ame fo WM ° PORTAL

Projekid * Devices & neiworks
| Devices ; & Topwlogy view »ﬂ Netwark view !ﬂf Davice view || Optians
105 =4 | 5% meswark | L connections| [ma connecnon [=] L Aelotions 52 3 @ a* S |H ubreyview e
&
9 Highlighted Connection || > | Project library H]
] i “| | Global libuaries s
W 4dd new device - G = e
rs— Coous cooc 2 :
¥ [ Coloa_hining_U [CPU 15 m B |
¥ [ Collea_hiinineg_Him [FP120 |
¥ g Commen data ¥ o | ]|
» [ Documentation setings 1 —-—I aeravonteregd | o |
» (i Langusges & resources — - S
¥ Ty Ol aceess = ':vl-r:_lll'lllg :_
¥ 1 Card ReaderWSE memory w P Tpes -
7 = sl e copies -3 |
i = - e = o Calor_bhmng_Hui |
Heterork oveiview l Lonmections Relations | 10 communication ] L |
| 1 1 1| o]
M
|3 Froperties ['l,.lnfo i | B Diagnastics 4
| General | 10tage | Tests | |
Gemeral - L1
General =
Fredo [ ] g
Ancess Connection H
Tene gy -]
Mame | HUI_zennacmon i |
| -
. Comnection path
Lo<al Fart
<] [ ¥ | 1 . <] - ¥
¥ | Details view i m » ] 3 > Info (Glabal bibraries)

4 Portal view

3. Click the communication partners in the "Network view" and change the PROFINET

parameters in the Inspector window according to the requirements of your project.

Note

The created HMI connection is also shown in the tabular area of the editor in the
"Connections" tab. You check the connection parameters in the table.

You can change the local name for the connection only in the table.

You have created a connection between an HMI device and the CPU.
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3.34.3 Connecting HMI tags

Introduction

Once you have created the connection of CPU and HMI device, connect the tags of the two
devices.

$7-1500
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Procedure

Result
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1. Open the HMI tag editor.

Froject  Bdit View et Online  Options

IO Sevepeoject @ X Ty X ae: T WM B QR S coonlne F oo

_[ Drevices

Tosks tandow  Help

g_Complete » Color_Mixing

_HMI [TPI200

pRE"

Totally Integrated Automation
PORTAL

oit] * HMI tags

100

]

Y pevice conbguranon -
) online & diagnosmce
¥ Puntime setmings
= s
» () screen management
= L Hill tags
i Show all tags
I #dd new tag rable.
{3
*2, Connectionz =
£ Hul alarens

tag tab

85 Ugar pdrmmairasion
w | Details view

Hams

~goboebbbboObbBOOEO00RG0

Tag table

aslate_Fillvg_Levals
11_fillreg_Counter

Teedanit tag Rable
Dedanik tag fable
Dedanit tag Rable
Dretanit tag Rable

HR_Fillesg_FillevgLe el WK _C Dietan tag nable
H1_Fillrg_fillewgiLevel CAIVE_): Dot tag table

1_Fillreg_Fillvgle el MK

Deant tag Rable

Hail_Filkevg_FillevgiLevel ChIvE_v Ddacit tag table
Died it tag Rable
etk tag Rable
Dredauit tag table
Died it tag nable
Det it tag Rable
Deed st tag nable

11 Filleng_vahie_open
HIL_ it EUSY
_iser_OH
HIL_Hurnber_Ting
Currentiahse_C
Crrentyabee_

ety abie_

HII_Fecipe_RGE_Convert_k
H_Feset_Filbng_Level S
HBI_Feset_Fillng_Leel K
_Filleg_Lav
seset_Fillng_Level_i

| &

Ddani tag table
redauikt tag table
Dedsei tag nable
Credanit tag Rable
Credanik tag table
Ddunie tag table
Dedanit tag Rable

ﬁ. HiMitags | Jy System tags
=
Data e Conesection PLC name
int <Inteen al tag =
= Bael (] a_conmec. [ =
Baal HM_conmecto.
Int HM_conmect
Dl HI_coreecno
Dt HMI_conpmectio,
Dl HMI_conmecin
D HMI_conmectio.
Baol HMI_conmectio
Bosl HMI_conmectio.
Bool HM_conmectio
Dl H_coee o
Dt HMI_cormecto
D HM_connectio
Dkt HML_copeeitio
Dt HMI_conmectio
Int HUI_gorenno
nt L conme-ctio
Int HMI_conmecno
Baosl HMI_cenmectie.
Basl HMI_conmectio
[ ML conmpcns
Bool HMI_conmectio -
»

o

2. Select the HMI connection you have just configured in the "Connections" column.

3. Repeat this procedure for all entries highlighted in red.

Froject  Bdr  View  Insert  Online  Options

Tack:  vondow

H, Totally Integrated Automation
F B sevepeoec @ X 1 T X Sproie T B MG E R S coonioe J o pRR’ PORTAL
1 » HMI tags
_[ Devices i HMltags |3 Systemtags |[F
10 O EH EIEEEY 9 |8
HIM tags F
= [ Color_Mising_HI [TP1200 Comé - Tagtable Data type Connection ACr |
Y Devace conhy a Dedusit tag table nt <intemal tag o
% onine & dagnestics a Defwittagrable [ Boal [l sa_connecnon_s  [S] cotot | &
a Fillg_Lecels  Delwdtragable Bosl HME_conmection_3 cobed|| 5.
@ M Rilleeg_Counter Dedanit tag table Int colan %
0 I ANAGETME @’ levgLavel_CMVK_C Defwalt tag table Dl Colos
- Hhtags @ v Defadt tag table [ HHE_cannesction_§ Cobt
4 Show all tags | s Filleeg_Fillmglevel_CHYE . Defwut tag rable Diex HM_conmection_3 Collow
W 204 s tag table @ B Filkeg_Rllagievel VY Delault tag table Dl Cobion
3 Default tag table [25] - 8 MRl valve_open Dedsit tag table Baol MM_conmection_2 Collow
s I T Detwt tag table Bosl HM_sannaction_3 Colon
@ el Dedanit tag table Bool WN_cannection_¥ Cobon
& i _lbumber_Tins Diedandt tag table Dien H_connecnon_3 Cebon
a 1pe_Currantyshas_C Dadpit tag table Diet HIE_tonnachon_§ Cabou
a Dedanit tag table Dint HMI_connection_3 Cobon
a Dedadttagable Dien Gl
a Dedadt tag table Coamt HME_conmection_% Cobos
a Dedadr tag table It B 3 Caboi
1] Teot and graphic luts 4B ML Fecips RGE_Convert G Defaulttag table Int: HM_cannection_§ Cobot
1 Uzer adminizwation w| @  marecipeRos Convent  Delautragrable Int HMI_sonnection_3 Celeon
<} = B 4 i_Beset_Filbng_Level ¢ Dedalt tag table Bool HME_connection_3 Sk
v Datalls vhew a Deduit tag table Baal H_cannection_3 bt
- a Dedwit tag table Baol Colod
a Dedait tag table Bool MA_connection_§ Colog
Name. — ZE: L = = = x
| n |
-
| Properties  [info 0] % Dia

sapeign £

Setings Iﬁm&u_ | e e e

device.

You have restored this HMI connection.

An HMI connection had already been created for tags already configured in the CPU and HMI
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3.3.5 Configuring system diagnostics

3.3.5.1 System diagnostics basics

Introduction

You use system diagnostics to detect problems and errors in any part of your plant. WinCC
has two display and operating elements for quick error localization.

System diagnostics view

The alarm view shows the status of a CPU while the system diagnostics view gives you an
overview of all devices available in your system: You navigate directly to the cause of the
error and to the relevant device. You have access to all devices supporting diagnostics you
have configured in the "Devices & networks" editor.

System diagnostics window

The system diagnostics window is an operating and display element that you can only use in
the global screen.

The functions of the system diagnostics window are no different than those of the system
diagnostics view. Because the system diagnostics window is configured in the global screen,
you can, for example, also specify if the object is closable in Runtime.

$7-1500
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3.3.5.2 System diagnostics views

Introduction

There are four different views available in the system diagnostics display and the system
diagnostics window.

¢ Device view
¢ Diagnostic buffer view
¢ Detail view

e Matrix view (for master systems, PROFIBUS, PROFINET only)

Device view

The device view shows all the available devices of a layer in a table. Double-clicking on a
device opens either the child devices or the detail view. Symbols in the first column provide
information about the current status of the device.

57-1500-Station_1

| status  Name Operating state  Shot Type Order number Address Plant desig...
G 57-1500-5tation_1 57-1500-Station 32*
] CPU-Proxy_1 -] 1 CPU 1511-1 PN BEST 511-1AK0Z2-0AB0  49*

4 [ 3
D - = g
S7-1500
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Diagnostic buffer view

The current data from the diagnostic buffer are shown in the diagnostic buffer view.

5?1500—5!1&011 I‘LWPrm_l\mngmﬁ: buffer view

11/11/2012 | 10:49:59 Communication initiated request: WARM RESTART - CPU changes from STARTUP ko RUN ...
2 1/11f2012 10:49:59 PM  Communication inttiated request: WARM RESTART - CPU changes from STOP to STARTUP...
3 1112012 10:49:56 PM  Communication initisted request: STOP - CPU changes from RUN to STOP mode

4 1/11/2012 7:32:36 AM Communication inftiated request: WARM RESTART - CPU changes from STARTUP to RUN ...
5 1/112012 7:32:36 AM Communication initisted request: WARM RESTART - CPU changes from STOP ta STARTUP...
6 1/11f2012 7:32:34 AM Communication intiated request: STOP - CPU changes from RUN to STOP mode

7 1/11f2012 7:30:53 AM Communication initisted request: WARM RESTART - CPU changes from STARTUP te RUN ...
8 1/11f2012 7:30:53 AM Communication initiated request: WARM RESTART - CPU changes from STOP to STARTUP...
9 1/11/2012 7:21:03 AM Communication initiated request: STOP - CPU changes from RUN to STOP mode

e 11172012 4:33:55 AM Communication initisted request: WARM RESTART - CPU changes from STARTUP to RUN ...
. 1/11f2012  4:33:55 AM Communication inftiated request: WARM RESTART - CPU changes from STOP to STARTUP...
- 11002012 4:32:31 AM Follow-on operating mode change - CPU changes from STOP (initialization) to STOP mode
e 11112012 4:22:31 AM Power on - CPU changes from NO POWER to STOP (initialization) mode

- 1/10/2012  4:21:50 AM Pewvar off - CPU changes from STOP to NO POWER mode

o 11112012 4:19:51 AM System initiated request: STOP - CPU changes from STOP (firmware update) te STOP mode
- 11172012 4:19:51 AM Device firmware update finished - CPU changes to STOP mode, new startup inhibit sat: .

. 1/11f2012 4:19:51 AM  CPU firmware update: Completed successfully - Device firmware update seguence contin...

. 10112012 4:19:03 AM E\rwn initiated request: Emm‘e update - CPU changes h'nm STL'I' {lrﬂiﬁlhm'.l to 5T...

R i LT ] = i L I (SR N i i ot TN T T LI L L =

(AR LAY

nhﬂﬁﬂﬂﬂﬂﬁﬂﬁﬂﬁﬂﬂﬂﬂﬁﬂ"':'_
IREEEEERDERERRE R E D

B

Detail view

The detail view gives detailed information about the selected device and any pending errors.
Check whether the data is correct in the detail view. You can cannot sort error texts in the
detail view.

57-1500 station_1 \ DI32

* Betriebszustand
* Baugruppentriger 0
* Steckplatz 3
" Typ DI32
* Bestellnummer 6ES7 521-1BLO0-0ABD
* Adresse 259*
* Anlagenbezeichnung
* Positionskennung
* Hersteller ID SIEMENS AG
* Hardware Version a7
> Profil ID
* spezifische Profildaten 0003
* 1&M Datenversion 11
* Fehlertext Drahtbruch
Hilfe: Kontrollieren Sie den Zustand der Verbindungsleitungen.

O ||

$7-1500
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Matrix view

The matrix view is only available for master systems. The matrix view shows the status of the
subdevices of the master system.

e In PROFIBUS, the numbers assigned by Profibus are used as identification (DP station
number).

e The IO devices are numbered consecutively from 1 in PROFINET.
10 System_2

0 System 7

12001 £12002 £12003 £12004 12005

|« =]

Navigation buttons

Button Function

Opens the child devices or the detail view if there are no child devices.

Opens the parent device or the device view if there is no parent device.

Opens the device view.

Opens the diagnostic buffer view. Only visible in the device view.

Refreshes the view.
Configured softkey, for example F2

® K = 4 ¥

$7-1500
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3.3.5.3 Configuring the system diagnostic view

Introduction

You add a system diagnostics view to your project to get an overview of all devices available
in your plant.

Requirements
¢ CPU has been created.

e The Inspector window is open.

$7-1500
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Procedure

1. Double-click the "Diagnostics” HMI screen.

¢ Siemens -

Project

Color_Filling_Station

Edit View Insert Online Options

Tools

Window
CF Yl saveprojer & X M) Ta) X W2 : G 5 MM B R Y coonline ¥ cooifine fy [A R *

Help

Totally Integrated Automation
POR

TAL

...or_Mixing_HM [TP1200 Comfort] » Screens » Diagnosis
Devices | Options 5
v | Basic objects g
¥ _ Color_Filling_Station
B Add new device // ‘/\ A > ;’-
ghy Devices & networks
sh >
+ [ Color_Mixing_CPU [CPU15131 . g O il A "y :
[ Color_Mbding_HMI [TP1200 C... s [start screen H
Y pevice configuration 3
¥ Online & disgnostics “ @
Y Runtime settings =
=[5 Screens Be::
B’ Add new sereen E
] Diagnasis =
[[] pifferent jobs i
] Project information =
[T Recipes + | Elements ‘é
[C] SIMATIC PLC StatusiForce [ = |8
) st screen =l (o =) =
] system information T - — -
| e = o R “
] System screens ]| uf ﬂ El-}—" £
] 5ystem settings = g' "" L %
] User administration = W 3
» [ Screen management
3 ﬂ HM tags ?
2 Connectians w | Controls =
24 HM alarms 2 - — o =
& Recipes AL W& ot
ﬂ Histoncal data - - ==
~
» 5] Seripts L = L &
i I i »||50% x| . {.ﬁ v |
» | Details view |'d Properties  |"idinfe )| % Diagnosties | » | Graphics -
: =3 overview | § Semings | A Devices.. | agtMizegs |2, Connec.. || pisgno... v Library Color_Mixing wes created.
2. Double-click the "System diagnostics view" object in the "Tools" task card. The object is
added to the screen.
S7-1500
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& Siemens - Color_Filling_Station

Project _Ed:t View |nui.1 Oﬂlll'?e x Optionz  Tools Window Help Totally Integrated Automation
R sovepoject @ X 1) T X M2z i 5 M E B [ coonline F coofiline fo AR * PORTAL
...or_Mixing_HM [TP1200 Comfort] » Screens » Diagnosis - X
_J_ﬁ:rit_es | Options 5
A — S l=
0@ = He 200" dis
| ~ |+ | Basic objects g
¥ _ Color_Filling_Station A SIEMENS /-:
B Add new device | / Ly A @ —
,,."i',_ Devices & networks @ ]] A >
+ [ Color_Mixing_CPU [CPU 15131 v =y E}
[ Color_Mbding_HMI [TP1200 C... s [start screen H
Y pevice configuration 3
Y. Online & disgnostics 1
1 Runtime settings Dusgnautic sverview 7
w [} Screens Be::
B’ Add new screen E
] Diagnasis g
[[] pifferent jobs
] Project information B ooy
[ Recipes + | Elements f;:
[C] SIMAMC PLE StatusiForce s g o
Wisariaee 0E o oy L) il
] system information T -
- ] = |zl kx n
] System screens 32 I.l_ i.'l El-—l ]
[[] System settings =F ST, [ %-
] User administration 2 - __/' z
13 m Screen management
3 ﬂ HM tags T
24 Connections ~ | Controls E
A HM alarms T T l®
¥ ' —
o Recipes ! L -1
mﬂlztun:nldam - ¥ B =
L =
b [[5) Scripts P L =/ _.Ll
< i I » < | » | |50% x|t 9 6 [se]a |
¥ | Details view |'d Properties  |"idinfe )| % Diagnosties | > | Graphics -

4 Portal view T overview I § semings |_.§, Devices.. |;-HMI 1895 |'2.conm.-c... | Diagno... v Library Color_Mixing was created,
2 = —

3. Select "Properties > Properties > Columns > Devices/Detail view" in the Inspector window.

4. Enable the columns that you require in the device view for Runtime, for example, State,
Name, Slot.

5. Enable the columns that you require in the detail view for Runtime, for example, State,
Name, Higher level designation.

6. Select the columns that you require in the diagnostic buffer view, e.g. Status, Name, Rack.
7. If necessary, adapt the headers to the columns.

8. Enable "Properties > Properties > Layout > Column settings > Columns moveable" to move
the columns in Runtime.

9. You can change the column headers under "Properties > Properties > Column headers", if
necessary.

Result
The system diagnostics view has been added to the "Diagnostics” screen.
Error messages for the entire plant are now displayed in the system diagnostics view in
Runtime.

$7-1500
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3.3.6 Simulating an HMI device

3.3.6.1 Simulation basics

Introduction

You can use the simulator to test the performance of your configuration on the configuration

PC. This allows you to quickly locate any logical configuration errors before productive
operation.

You can start the simulator as follows:
¢ In the shortcut menu of the HMI device or in a screen: "Start simulation”
* Menu command "Online > Simulation > [Start|With tag simulator|With script debugger]”

e Under "Visualization > Simulate device" in the portal view.

Requirement

The simulation/runtime component is installed on the configuration PC.

Field of application
You can use the simulator to test the following functions of the HMI system, for example:
e Checking limit levels and alarm outputs
* Consistency of interrupts
* Configured interrupt simulation
e Configured warnings
* Configured error messages

e Check of status displays
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3.3 Configure visualization

3.3.6.2 Operating the panel in simulation

Introduction

You simulate the HMI project on your computer.

Procedure

1. Start the simulation of the HMI device.

SIEMENS SIMATIC HMI

SIEMENS I X I 5:03:26 PM] |
SIMATIC HMI 21372014

T T

Reset filling

Process control

A connection to the CPU is established and the color mixing system is displayed in the
simulation.

2. Open the "Recipes"” screen and select a color.
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3.3 Configure visualization

3. Specify the number of cans and view the selected color.

SIEMENS

SIMATIC HMI

SIEMENS
SIMATIC HMI

So0ea:04 PM

Color selection recipe Amount

Recipe Name:

Humber of cans

l

Data Record Name:

ICnlmine

Cyan
Magenta
ellow
Black

oo

Transfer compheted
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Display CMYK values

Cyan Magenta Yellow
100 1040 E 100 -

80 80
60 60
40 a0 :

20 20 -

E]
|
E
E|

o 4 o -

Display color selection

Display
RGB value

/1372014
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4. Go back to the start screen and start production.

SIEMENS SIMATIC HMI

SIEMENS I X 5:01:35 PM] |
SIMATIC HMI 21372014

T T

Reset filling

Process control

5. You can query the current CPU status in the "Diagnostics" screen.
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SIEMENS SIMATIC HMI

SIEMENS | =[S0z ] e
SIMATIC HMI 21312014 |

S71500/ET200MP station_1 | Color_Mixing_CPU

|Opet:| stok |Type

Color Mixing CPU Bl CPU 1511-1... |6EST 511-1... |

PROFINET interface_1 PROFINET-...
Port_1 Port
Port

skl ol
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3.4 Loading the project into the programming device
3.4.1 Load CPU to project
Introduction

You can create a new station including the actual values from the hardware configuration
and the user program.

Procedure
1. Open the dialog for loading from the CPU.
Color_Filling_Station?
Project Edit  View lmen | Onloe  Options  Tools  Window  Melp Tatally Integrated Automation
Y e & | online ¥ oottine | fo (M IR * PORTAL
: ¥
A
_"M!nenee.n:c ]
oy Devizes & netwers | ;E
* 5§ Commen daa £
¥ [ Decumentation sem ]
¥ [ Languages & resoun| - :
.._.Gﬂllﬂﬁ e HA Device maintenance »
» (i Card BendenlUSE meme fip Accessible devices
B
[ Decumentation sestings
D) Langrage: B reicunces
2. Select the interface with which the programming device is connected to the CPU. The search
for accessible nodes starts automatically.
3. Load the CPU in the project.
$7-1500
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3.4 Loading the project into the programming device

Result
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www.PLCL1.ir

The hardware and software configuration of the CPU are loaded into the project. The project
now contains, for example, program blocks and tags.

Project  Edit  View Wsen  Onfine  Options  Tools
G sepien 3 X e X D W

window  Melp

MM G S coonline F cooiie: fo AW *

Totally Integrated Automation
o PORTAL

o Filling_Stationz » Color_ Mixing CPU [CPU 1511-1 PH] * PLCtags » Default tag table [92] @ — i B X
Devices @ Tags [® User constants I,ﬂ System constants J_ T
100 T =l
Default tag table .
[ Coler_Miding CFUCRUIS.. = Hame Data type Addiens Retwn  Viskl.  Acces. Comenest
[If peiee confguration 1 ) FILLING_VALVE_GFEN | Bool )| Q00 =] =l M |~ -]
% Online & disgnosecs I 4@ Commyer_Find_Fillpesivon "ol %001 =] =) & E
w g Progmm Blocks 3 ] Comeyor_Move_Cycle Bonl ~002 = =) B
B Add new block 4 o Comeyer_Rillpasioen_teund 2] %005 = 1) =
& Main [0235] 3 ] Commeyor_Cythe_done Boal w004 = =)
& ErroriD_te_EmerTent [... C - ool %003 1= 1=l
o SCL_Comven_ CMK_T. s 0 RECIPE_RGE_CONVERT R W NS = =]
& LAD_Conwrel_Coler V... B @ EECIFE_RGE_CONVERT.G i b =l 1=l
o LAD Locel_Eror_Ham ] 0l BECIFE_RGE_CONVERT B I D =] =]
& LAD M [FE4] ali® @ swar e _pecee Esal SLHO0 =] =
&F LAD_Taniks_Filling_Le. 11 0 VALVE_CONVEYOR_BUSY Baal e = =]
& 5CL_Vahe_Convey. 12 M FILLING_DONE ] wAE3 = 1=l
il Filling jDE1] 13 4 FILLMNG_COMVEYOR_ET Tirre WADED =] =]
i LAD_Contrel_Coler V. 14 FILLING_VALVE ET Time SNDEE = 1=l
il LAD_Lecal_Erear_tHam 15 W FILLING_COUNTER (] S =] =)
i LAD Wiser DB [DB4] 16 0 STOF_RESET_FLLING PROCESS Esal SAH00.2 =] =)
il LAD_Tanis_Filling_Le. 17 o BECIFE_Cumentialue_C DAt BADZ20 =] =)
i LEH wOutvalues (D8 18 0 BECIFE_Curentvalue W oine SADEE = 1=l
i SCL_valve_Convey. 18 o0 BECIFE_Cumentialue ¥ iRt RADED = =)
b o System blocks 30 EECIFE Cumentvalue K Dine wANDEE = =l
¥ [ Techaalagy abijeets 31 BESET_FILLING_Level_C Baal B0 =] =)
i G Estermal gource files 3 AW BESETFILLING Lewel M ] whE.1 = 1=l
= [ FLC g 33 0 BESET_FILLING_Lewel Y Baal LTS =] 1=
& Shew all mgs 34 BESET_FILLING Lewel K Bssl BB = 1=l
B A new eag rakile 35 0 ALERT_TAMKS Baal =T =] =]
% Delauk g wble [92] |5 M e Sim Eoal w103 = el a
& T —T — -~
<] [] [> 14] = »
» | Details view [dropenies  ["iliate |9 Diagnosties |
(55 Qverview | 5@ Defouti tag ..

$7-1500
Getting Started, 10/2021, A5E03981761-AD


www.PLC1.ir

Software section

3.5

3.5.1

Introduction

3.5 Team engineering via Inter Project Engineering

Team engineering via Inter Project Engineering

Basics of "Inter Project Engineering”

In this section, you will learn about the benefits of team engineering and how to create the
required CPU data for an HMI project engineer. As an HMI project engineer, you will learn
how to use this CPU data in your project.

Distributed configuration

$7-1500

You can use "Inter Project Engineering" to develop the user program and user interface in
parallel at different locations. The HMI project engineer requires no CPU user program. There
is no need for a STEP 7 installation.

Only tags, blocks, messages and address information of the CPU interfaces are ultimately
relevant for the connection of an HMI device to a CPU. The programmer can conveniently
export this data to an IPE file, which is imported into the project by the HMI developer.
Updates are possible at any time by transferring a new IPE file.

The data are consistent after loading to the CPU and HMI device. The connections to the CPU
created in the HMI configuration remain up-to-date.

Note

You can integrate the new Basic Panels 2nd Generation and Comfort Panels to STEP 7 projects
as of V5.4 SP3 with an import into the TIA Portal.
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3.5 Team engineering via Inter Project Engineering

3.5.2 Creating an IPE file

Introduction
You want to use a compact HMI device to display of fill levels directly at the paint mixing
plant. You hire an engineering firm for the visualization and the provide the required CPU
data as an IPE file.
Procedure
1. Add new proxy data for the CPU.
2. Enter a name and select the required CPU data.
Color_Filling_Station
Project Edit  View lmert Onfme  Options  Tools  Window  Help Totally Integrated Automation
G Hsvepnpee @ N X D H SO E QR cconline (Fcootins foMM’ PORTAL
dor_Filling_Station » Colbor_Mixing_CPU [CPU 15111 PN] b Device p ata * Fillinglevels - o WX
| Devices | =
100 2| e
v [ Color_Filling_Ssen Hame. | rilingLevels - i
B Add e device B = |E|
oy Devices & netweris 4
w [l Color_Mising CPU [CPU 151 £
Y peiee contguration 2
5. Online & disgnoseics 1
¥ gl Program Blocks bl
S Sl N e
b g Flmgs
» g PLC dans nypes Definition of the content
i 3 Warch and feece tables - [® g Frogram blocks L
e =1 B
=5 B'fﬂ" preoy daea ] i@ L40_Contrel_Color_vakees_DB [08I]
Fmﬂ nEw dEvaze prosy ] @ LAD_Tenki_Filling_Lewel_DE [083]
; il Fllinglevels 2] i@ LAD_Miowr_DB [084
Iy rogm ins ] @ 56L_Valve_Cenveyor 08 [083]
1 FLC alaems ] @ uEn_indutvelues jo872]
Nl ki [ @ LAB_Lecal_Eror_vandling_08 [0B10]
b [ Leeal modules » £ System blocks.
* 1] Colw_Midng UM [WFI00 = [E1 [ Techmclogy objects
b g Commen dats ~ Olg Rcisgs
» [E Decumanmation semngs 515 Dotk tag table
i tanguages E retounces ] g Togs_CMNK_RGE_Convert
¥ g Oehng BECeis ] % Tegs_Filling_Proceis
b iy Card BeadeniZE memary ] 4 Tags_Mixing_Process
1A L alarms "
£ L »
» | Details view S Properties | Thinfo @] % Diagnostics
122 Overview IﬁDNil:e:-'ou\-. =
3. Export the proxy data.
Result

The IPE file is created. You can send the IPE file, for example, as e-mail to the engineering

firm.
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3.5 Team engineering via Inter Project Engineering

3.5.3 Importing an IPE file

Introduction

In the engineering office, the project engineer creates a device proxy in a new project and
initializes it with the CPU data from the IPE file. The project engineer repeats the initialization
for each update of the IPE file.

Procedure
1. Create the device proxy for the CPU in a new project and initialize it.
U8 Siemens - ColorFillingStation Basic
Project  Edit  View lmen Onbne  Options  Tools  Window  Melp Tatally Integrated Automation
__"i' g N Tnitialize device proxy - PLL. Prowy PORTAL
: - Initialize device proxy from file: Defred device prowy deis:
juDaions i _| T ! i, FillingLavets %
10 Q ] 1 -
i g ren deace IEI
1 Devaces & networks Source device: m‘mmﬂiucﬂ“m :’l
~ B PeaylDedce | T | - . fogne beis
[If Deice combguenn = § g @
¥ [ Lecal modules Comma
» 5} commen dans
F [E] Decumensation sem
IE [ Languages & resou
* g Online sccess
» (i Card BeadenlISE meme|
0K | cancel
A Portal view i Initislizing e
2. Use the Device Wizard to insert a Basic Panel.
3. Create the HMI tag for the fill level of the "Cyan" color and select the PLC tag.
S7-1500
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4. Create the other HMI tags in the same way.

¥ Siemens - Colo L
Project Edit View uen  Onne  Options  Tools  Window  Help Totally Integrated Automation
O sveprjerr 8 X 15w X 92 {50 E QS coonline Focories fa MR PORTAL
ColoiFillingStationBasic » HM_T [KTP400 Basic PN] * HMI tags
%
EEES SN
HM tags y
Mamt 3 table Dats type Connecnon FLC mame PLE g
4 Tag Screenbumber fauinnag iwble L dmernal tags Andefneds IEI
a FilkngLevel OWWK_C edauie eag whle D HM_Comnecta. . PLC Prooky Filking FillingLevel_CWe_C E
a FilkngLevel_OWK_M efaie eag whle D HM_Commecta . PLE Prooy Filking FillingLevel_CWd_M ;_
a FilkngLevel OWWK_Y edaule eag wble D HM_Commecta. PLE Prooy Filking FillingLevel_CMNCY a
4 FillngLevel CUNE_K aiie eag eble e HM_Coamect. PLE Pray Filing FllingLevel_cuvic i |
<Add v [ ]
% m »

| dProperties  ["Linfo 1] W Diagnosties |

R [ o
5. Configure a bar graph to display the fill level of the "Cyan" color.

6. Create a bar graph for the other fill levels in the same way.

Iy Siemens - Colo i

Project Edit View Muem  Onfne  Options  Tools  Window  Help Totally | A
O ovepjeer & X 11 a X 2 {50 EQ S coonline Focories fa MR FPORTAL

Basic * HMI_1 [KTP400 Basic PN] » Screens ¢ oot screen

bl
Toharma BB T USKIE: Asfags Se—: BeAr Bl gt d g
- — N
=]
SIEMENS SIMATIC HMI =
=
T
SIEMENS 1
ST i {Roct screen
=
k3
5
H
g
— hd 75
160% ] — L
rd
[AProperties | winto 1] 8 Disgnostics g
|| Properties | Animations | Events | Tests | E
1 Propeny list Genesl
Appearance Process
Border hype Meximym gcale oo
value: =
Seales h %
Label X Process iag: | FillngLevel_CMVE_K Tall.] -
Layent I ML sag: Flling FilingLevel_Chiv_K .l 3
Teat format
Limits ddrens: Dint |
Stfeiesigns Winimum seale |
Miscelantous value:

T T
7. Compile the project.

Result
The project can now be loaded to the HMI device from the commissioning engineer. The
communication with the CPU is up-to-date thanks to the CPU data from the IPE file.
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4.1 Overview of the protective functions of the CPU

Introduction

This chapter describes the following functions for protecting the S7-1500 automation system
against unauthorized access:

e Access protection

¢ Know-how protection

* Copy protection

* Protection by locking the CPU

Further measures for protecting the CPU

The following measures additionally increase the protection against unauthorized accesses to
functions and data of the S7-1500 CPU from external sources and via the network:

¢ Deactivation of the Web server
* Deactivation of the time synchronization via an NTP Server
¢ Deactivation of the PUT/IGET communication

When the Web server is used, you protect your S7-1500 automation system against

unauthorized access by setting password-protected access rights for specific users in the user
management.
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4.2 Using the display to configure additional access protection

4.2 Using the display to configure additional access protection

Introduction

On the display of an S7-1500, you can block access to a password-protected CPU (local lock).
The access lock is only in effect, when the operating mode switch is in the RUN position.
The access lock applies independently of password protection, i.e. if someone accesses the
CPU via a connected programming device and has entered the correct password, access to
the CPU is still blocked.

The access block can be set separately for each access level on the display, so that, for
example, read access is allowed locally, but write access is not allowed locally.

Procedure

If an access level with a password is configured in STEP 7, access can be blocked using the
display.

Proceed as follows to set the local access protection for an S7-1500 CPU on the display:
1. On the display, select Settings > Protection menu.

2. Confirm the selection using "OK", and configure for each access level, whether access at the
RUN mode selector is allowed or not:

Allow: Access to the CPU is possible, provided the corresponding password in STEP 7 is
entered.

Disabled in RUN: When the operating mode switch is in the RUN position, no more users
with privileges for this access level can log in to the CPU, even if they know the password.
In STOP mode, access is possible with password entry.

Access protection for the display

A password can be configured for the display in STEP 7 in the properties of the CPU so that
the local access protection is protected by a local password.
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4.3 Know-how protection

You can use know-how protection to protect one or more blocks of the OB, FB, FC type and
global data blocks in your program from unauthorized access. You can enter a password in
order to restrict access to a block. The password protection prevents the block from being
read or changed without authorization.

Without the password only the following data concerning the block can be read:
e Block title, comments and block properties

» Block parameters (INPUT, OUTPUT, IN, OUT, RETURN)

e (Call structure of the program

¢ Global tags without information on the point of use

Further actions that can be carried out with a know-how protected block:

¢ Copying and deleting

e (alling in a program

* Online/offline comparison

* Load

Setting up block know-how protection
1. Open the properties of the respective block.

2. Select the "Protection” option under "General".

Protection

Know-how protection

|The block is not protected.

|I Frotection l|

Copy protection

:'E.ind'to serial number of the CPU. "

@ Enter serial number: |S C-B2H10029 |

3. Click the "Protection” button to display the "Know-how protection” dialog.

Know-how protection %
Hide code (know how protection)
Password: | | &
| oK | | Cancel |
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4. Click the "Define" button to open the "Define password" dialog.
Define Password P

Cefine passwaord:

Hew passwoard: | PR

Confirm passward: |

r oK 1 | Cancel |
_—-—

5. Enter the new password in the "New password" field. Enter the same password in the
"Confirm password" field.

6. Click "OK" to confirm your entry.
7. Close the "Know-how protection” dialog by clicking "OK".

Result: The blocks selected will be know-how-protected. Know-how protected blocks are
marked with a lock in the project tree. The password entered applies to all blocks selected.

Opening know-how protected blocks
1. Double-click the block to open the "Access protection” dialog.
2. Enter the password for the know-how protected block.
3. Click "OK" to confirm your entry.
Result: The know-how-protected block will open.

Once you have opened the block, you can edit the program code and the block interface of
the block till you close the block or the TIA Portal. The password must be entered again the
next time the block is opened. If you close the "Access protection” dialog with "Cancel", the
block will open but the block code will not be displayed and you will not be able to edit the
block.

The know-how protection of the block is not removed if, for example, you copy the block or
add it to a library. The copies will also be know-how-protected.
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Removing block know-how protection

1. Select the block from which you want to remove know-how protection. The protected block
may not be open in the program editor.

2. In the "Edit" menu, select the "Know-how protection” command to open the "Know-how
protection” dialog.

3. Deactivate the "Hide code (Know-how protection)" check box.

Know-how protection %

EEHide code (know how pratection)

Fassword: |EEEs s | &

4. Enter the password.

Know-how protection %

[ JHide cade (know hew protection) |

Fasaword:

5. Click "OK" to confirm your entry.

Result: Know-how protection will be removed from the block selected.
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4.4 Copy protection

Copy protection allows you to bind the program or the blocks to a specific SIMATIC memory
card or CPU. Through the linking of the serial number of a SIMATIC memory card or of a CPU
the use of this program or of this block is only possible in combination with a specific SIMATIC
memory card or CPU. With this function a program or block can be sent electronically (e.g. by
e-mail) or by shipping a memory module.

When you set up such a copy protection for a block, also assign know-how-protection to this
block. Without know-how protection, anyone can reset the copy protection. You must,
however, set up copy protection first as the copy protection settings are read-only if the block
is already know-how-protected.

Setting up copy protection

1
2
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Open the properties of the respective block.

Select the "Protection” option under "General”.

Copy protection

|II-:- Binding |V|

Enter serial number | |

. In the "Copy protection" area, select either the "Bind to serial number of the CPU" entry or

the "Bind to serial number of the memory card" entry from the drop-down list.

Copy protection

Bind to senal number of the memary card. -
INa binding
Bind to serial number of the memeory card.

Bind to senal number of the CPU
Enter the serial number of the CPU or the SIMATIC memory card.

Copy protection

| Bind to serial number of the mermary card. |V|

{*) Enter serial number: I |

You can now set up the know-how protection for the block in the "Know-how protection”
area.

Note

If you download a copy protected block to a device that does not match the specified
serial number, the entire download operation will be rejected. This means that blocks
without copy protection will also not be downloaded.
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Removing copy protection
1. Remove any existing know-how protection.
2. Open the properties of the respective block.
3. Select the "Protection” option under "General".
4. In the "Copy protection” area, select the "No binding" entry from the drop-down list.
Copy protection

Mo binding ﬂ

@ Enter serial nurmber: |

4.5 Protection by locking the CPU
Protect your CPU from unauthorized access using a sufficiently secured front cover.
Using the latch on the CPU cover, you have the following options:
* Affix a seal

e Secure the front cover with a lock (shackle diameter: 3 mm)
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4.6 Configuring access protection for the CPU

Introduction
The CPU offers four access levels, in order to limit access to specific functions.

By setting up the access levels and the passwords for a CPU, you limit the functions and
memory areas that are accessible without entering a password. The individual access levels as
well as the entry of their associated passwords are specified in the object properties of the
CPU.

Access levels of the CPU

Access levels Access restrictions

Complete access | The hardware configuration and the blocks can be read and changed by all users.
(no protection)

Read access With this access level, read-only access to the hardware configuration and the
blocks is possible without entering a password, which means you can download
hardware configuration and blocks to the programming device. In addition, HMI
access and access to diagnostics data is possible.

Without entering the password, you cannot load any blocks or hardware
configuration into the CPU. Additionally, the following are not possible without the
password: Test functions which write, changing the operating mode (RUN/STOP),
and firmware update (online).

HMI access With this access level only HMI access and access to diagnostics data is possible
without entering the password.

Without entering the password, you can neither load blocks and hardware
configuration into the CPU, nor load blocks and hardware configuration from the
CPU into the programming device. Additionally, the following are not possible
without the password: Test functions which write, changing the operating mode
(RUN/STOP), and firmware update (online).

No access When the CPU is completely protected, no read or write access to the hardware

(complete configuration and the blocks is possible. HMI access is also not possible. The server

protection) function for PUT/GET communication is disabled in this access level (cannot be
changed).

Authentication with the password will again provide you full access to the CPU.

Each access level allows unrestricted access to certain functions without entering a password,
e.g. identification using the "Accessible devices" function.

The CPU's default setting is "No restriction" and "No password protection”. In order to protect
access to a CPU, you must edit the properties of the CPU and set up a password.

Communication between the CPUs (via the communication functions in the blocks) is not
restricted by the protection level of the CPU, unless PUT/IGET communication is deactivated.
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Entry of the right password allows access to all the functions that are allowed in the
corresponding level.

Note
Configuring an access level does not replace know-how protection
Configuring access levels prevents unauthorized changes to the CPU, by restricting download

privileges. However, blocks on the SIMATIC memory card are not write- or read-protected.
Use know-how protection to protect the code of blocks on the SIMATIC memory card.

Parameterizing the procedure at access levels
To configure the access levels of an S7-1500 CPU, follow these steps:
1. Open the properties of the S7-1500 CPU in the Inspector window.
2. Open the "Protection” entry in the area navigation.

A table with the possible access levels appears in the Inspector window.

Protection level Access ACCESS permission
Protection HMI Read Write Password Confirmation
@ Full access (no protection) \/ \/ \/

A4

44

() Mo access (complete protection)

3. Activate the desired protection level in the first column of the table. The green checkmarks
in the columns to the right of the respective access level show you which operations are still
available without entering the password.

4. In the "Password" column, specify a password for the selected access level. In the
"Confirmation" column, enter the selected password again to protect against incorrect
entries.

Ensure that the password is sufficiently secure, in other words, that is does not follow a
pattern that can be recognized by a machine!

You must enter a password in the first row ("Full access" access level). This enables
unrestricted access to the CPU for those who know the password, regardless of the
selected protection level.

5. Assign additional passwords as needed to other access levels if the selected access level
allows you to do so.

6. Download the hardware configuration to the CPU, so that the access level will take effect.
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Behavior of a password-protected CPU during operation
The CPU protection takes effect after the settings are downloaded in the CPU.

Before an online function is executed, the necessary permission is checked and, if necessary,
the user is prompted to enter a password. The functions protected by a password can only be
executed by one programming device/PC at any one time. Another programming device/PC
cannot log on.

Access authorization to the protected data is in effect for the duration of the online
connection, or until the access authorization is manually rescinded with "Online > Delete
access rights".

Access to a password-protected CPU in the RUN mode can be limited locally in the display so
that access with a password is also not possible.
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4.7

Introduction

Procedure

Result

$7-1500

4.7 Configuring protection of the HMI connection

Configuring protection of the HMI connection

If the protection level "Complete protection" was set for the CPU, the HMI device can only

access the CPU with the password stored there.

This function is only available with HMI devices from SIEMENS.

1. Open the "Connections" editor in the project tree.
2. Select the integrated connection.

3. Enter the password for the CPU in the "Password" area.

Froject  Bde Verw  Intert. Onlne  Opbans Teels  Wandew  Help
d % Hawapeojes B X m ax Dees G LA EQR F cocnine F LER X

| Project] + Calar_Mixing_HMI [TP1200 Comfort] + Cemnactions

Q0 | @ commemans ta 57 PLES in Devices & Hemwaria
Consectiont
Hama Carmeruncatian drver

-

£idd e

I bma gynchrencation mads

o«

Parameter | Anes painten

TP 200 Cemfan
Irastace

Totally Integeated Automation
il PORTAL

Statian Fartngs

Sration

]

HIN device
Addiess

EEHEFTIET

focess poan | §TOHIE

AL
hiddress

Agoess passwend

BTy

saye |

¥ | Ditaili ey

[ Gvenien Emiu\tn-. |", conseciiom. |} Semings

5 Properties

The HMI device can now communicate and exchange data with the CPU.
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5.1

Task

$7-1500

Introduction

The Getting Started S7-1500 Motion Control guides you through the implementation of the
motor-supported parts of the "Color mixing station" automation task. It will familiarize you
with the basic functions of S7-1500 Motion Control. You configure the drive interfaces with
general station description files (GSD), create technology objects and program these using
instructions in your user program.

This Getting Started is based on the Getting Started S7-1500. A corresponding sample project
is included.

The supplied sample project includes blocks and objects that have already been prepared.
You can amend and edit these blocks and objects according to the specifications of this
Getting Started for practice. You can also copy the prepared blocks and objects from the
global library into the project and use them.

The Getting Started includes both comprehensive step-by-step instructions and the faster
procedure of copying the objects from the library.

The agitator and the conveyor of a color mixing station are to be operated with S7-1500
Motion Control.

The "Color_Filling_Station" project is to be expanded by the axes "Conveyor" (conveyor belt)
and "Mixer" (agitator) for this purpose. The basic control logic for the axes is already available
in the user program. The axes are integrated into the existing user program by two interface
blocks. These blocks are to execute the instructions for the respective axes and provide
feedback to the user program.
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5.2 Preparations

5.2.1 Requirements

Hardware requirements
You need the following hardware components to run the Getting Started:
e 1xCPU1511-1 PN (6ES7511-1AK02-0AB0)
1 x S7-1500 load current supply PM 70W 120/230VAC (6EP1332-4BA00)
* 1 x mounting rail (6ES7590-1AB60-0AAQ)
* 1 x digital input module DI 16x24VDC SRC BA (6ES7521-1BH50-0AAQ)
* 1 x digital output module DQ 16x24V DC/0.5A HF (6ES7522-1BH01-0ABO)
e 2 x front connectors (6ES7592-1AMO00-0XB0)
* 1 x SIMATIC Memory Card with at least 4 MB (e.g. 6ES7954-8L.C03-0AA0)

* 1 x Ethernet cable
You can configure and program the Getting Started without any additional hardware.

To commission the configured Motion Control-specific system parts, however, you need two
drives in addition to the hardware requirements listed above. The drives must be configured
and commissioned beforehand.

The drives must each support one of the following PROFIdrive frames:

* PROFIdrive frame 3 for positioning of the conveyor

e PROFIdrive frame 1 for speed control of the agitator

The following drives were selected for the Getting Started as an example:

* 1 x SINAMICS S120 CU310-2 PN V4.5 drive (65L3 040-1LA01-0AAO)

e 1 x drive SINAMICS G120 CU240E-2 PN(-F) V4.5 (65L3244-0BB13-1FAQ)

Software requirements
You need the following software components to run the Getting Started:
* SIMATIC STEP 7 Professional V17
* SIMATIC WinCC Advanced V17 oder SIMATIC WinCC Professional V17
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Sample project

See also

$7-1500
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5.2 Preparations

To run the Getting Started, you need the following project files which you can download as
zip file from the Siemens website

(https:/Isupport.industry.siemens.com/cs/wwl/en/view/78027451), chapter "S7-1500 Motion
Control" > "Project download":

e Sample project "Color_Filling_Station"

e Library "MotionLib_Color_Filling_Station"

Link to the Getting Started contents overview
(https://support.industry.siemens.com/cs/ww/en/view/78027451)
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5.2.2

5.2.3
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Basic procedure

Starting with the sample project "Color_Filling_Station", configure the drives and technology
objects with the TIA Portal. Then you create a STEP 7 user program that allows you to control
the movement of the drives.

The procedure is divided into the following basic steps:

Configuring drives
Creating technology objects
Programming the PLC

Testing a function

Opening a project

The included sample project "Color_Filling_Station" is the starting point for further action.
Open the project in the project view.

Project: "Color_Filling_Station_start" was opened successfully. Please select the next step:

N x| Configure a device

\{3,'\95. Write PLC program

; Configure
LLNE) technology objects
I | Configure an HMI screen

{E'} Open the project view

$7-1500
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524 Swapping the start screen

The visualization of the project has been expanded for the Getting Started S7-1500 Motion
Control. To use this expansion, you simply need to swap the start screen of the visualization.

-

Procedure
To swap the start screen of the visualization, follow these steps:

1. Open the global library "MotionLib_Color_Filling_Station".

2. Open the folder "Master copies > Start" in the "MotionLib_Color_Filling_Station" global
library.

Global libraries

F W =
- SI:I MotionLib_Color_Filling_Station
b [ Types
w [ | Master copies

» [iz] Final

)
E Ctrl_PosAxis

3 Crrl_SpeedAxis
4 Main
[ |startscreen

b Ei Commaon data

b

|
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5.2 Preparations

3. Drag the "Start screen” to the respective screen in the "Color_Mixing_HMI > Screens" folder.

Devices
HO Q@ i g

- rfj Calar_Mizing_HMI [TP1200 Cam...
[IY pevice configuration
% Online & diagnaostics
1 FRuntime settings
vrt| Screens
B Add new screen
[ piagnosis

[] Different jobs

[ Praject infarmatian

[] recipes

[] SIMATIC PLC StatusiForce

F_| Startscreen
Systermn infarmation

[ System screens

The "Paste” dialog opens.
Paste (0080:000001) X

Conflicts detected during pasting

Some of the objects you want to paste already exist here orin a different
group.

Haw dio you want to continue?

() Rename and paste objects

%Replace existing abjects and move to this location

! Ol ” Cancel |

4. Select the option "Replace existing objects and move to this location”.
5. Click "OK" to confirm.
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5.2 Preparations

Expanding the start screen

$7-1500

The start screen has been expanded by the area "PLC with drive or HMI demo only" with the
following buttons:

¢ Drive Mixer exists: Yes/No

* Drive Conveyor exists: Yes/No

PLC with Drive or HMI demo only

Drive Mixer exists Yes

Drive Conveyor exists Yes

If you want to test the color mixing station with the drives, switch the buttons to "Yes". The
program is switched to use of the actual drives. The program uses the position of the drive for
positioning the cans.

If you want to test the color mixing station without the drives, switch the buttons to "No". The
program uses a calculated position for positioning the cans.

If an error occurs at the drive or the technology object, the display text is changed and
highlighted in red.

PLC with Drive or HMI demo only

Drive Mixer exists Yes

You acknowledge errors with the following stop/reset button after the cause of the error has
been removed:
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5.25 Pasting blocks

The following program blocks have been prepared to simplify the step sequences and avoid
repetitions:

* Organization block "Main"
¢ Function block "Ctrl_PosAxis"
¢ Function block "Ctrl_SpeedAxis"

You only have to copy these program blocks from the global library into the project.

Procedure
To copy the program blocks into the project, follow these steps:
1. Open the "Color_Mixing_CPU > Program blocks" folder in the project tree.

2. Open the folder "Master copies > Start" in the "MotionLib_Color_Filling_Station" global
library.

3. Drag-and-drop the "Main" organization block to the corresponding block in the "Program
blocks" folder.

The "Paste" dialog opens.
4. Select the option "Replace existing objects and move to this location".
5. Click "OK" to confirm.

6. Drag-and-drop the "Ctrl_PosAxis" and "Ctrl_SpeedAxis" function blocks to the "Program
blocks" folder.

Project tree o 4

Devices
O Q@ i g

~ [ Color_Mixing_CPU [CPU 1511-1 PN]
[I§ pevice configuration
% Online & diagnostics
- Ry
T\\Tﬁh\dd new block
48 Main [0B35]
48 SCL_Convert CMYK_TO_RGB [...
2 Ctrl_PosAxis [FE10]
2 Ctrl_SpeedAxis [FB11]
48 LAD_Control_Color_Valves [F...
48 LAD_Mixer [FB4]
3 LAD_Tanks_Filling_Level [FB3]

| M 2]
7. Compile the CPU software.
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5.3 Configuring drives

5.3.1 Configuring SINAMICS S120

The SINAMICS S120 drive is used in the color mixing station for moving the conveyor. The
drive is integrated via a general station description file (GSD).

In the following example, the IRT communication is also prepared with a send clock of 2 ms.
IRT is isochronous real-time communication between the CPU and the drive.

Creating a drive
To create the drive in the network view, follow these steps:
1. Open the network view of TIA Portal.

2. In the "Hardware catalog" task card, open the folder "Other field devices > PROFINET 10 >
Drives > Siemens AG > SINAMICS".

Options
L

w | Catalog

=Search: |
[ Filter

» [ Controllers
v [ Hul

] p_[. FC systemns

4 EE. Drives & starters

] r‘—_!. Hetwaork components
b EE. Cetecting & Maonitaring
» [ Distributed 1o
b EE. Fizld devices
« [ Other field devices
~ (i FROFINET IO
« [ Drives

Fac: e
w I Siermnens AG

- [H
SINAMICS G120 CU2405 PR

[l SINAMICS G1Z00 CUZ40D P
Il simamics 61200 U400 PHF F‘

$7-1500
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5.3 Configuring drives

3. Select the drive "SINAMICS S120 CU310-2 PN V4.5".

[l SINAMICS 5720 CUST0 PR W26 FH-.

[l SINAMICS 512005150 CEE20 V4.5

[l SINAMICS 3120/5150 CBE20 V2.6 P...
[SINAMICS 5120 CU310-2 PN V4.5

SINAMICS 5720 CUSTO PN W26 FH-.
[l SINAMICS 512005150 CU320-2 PM...
» [ Encoders
4 F‘_!. Gateway

4. Drag-and-drop the drive into the network view.

The drive is inserted in the network view.

Color_Filling_Station_W17_SP1 » Devices & networks

|§ Topology view ||EE"‘J Netmrkview |||]'f Device view |

% Metwork “' Connections |HI'-.-1I_‘-;'erIJindu|'|g |v| 4 Relations - % 3 @l* D =

Color_Mixing_... Color_Mixing_... Valve_Control_.
TP1200 Comfort CPU1511-1 PN IM 155-6 PN 5T
Color_Mixing C..

| [BMNE 11

| PNAIE_1 |

SINAMICS-512.. [ Mixer_Conv

SINAMICS 5120 m IM 155-5 PN

Mot assigned Caolor_Mixin
O T 5
S7-1500
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Connecting the drive
To connect the drive to the CPU, follow these steps:

1. Select the PROFINET interface of the CPU.

Color_Mixing_...
CPU1511-1 PM

2. In the Inspector window, open the tab "Properties > General > Advanced options > Real-time
settings".

3. Select the value 2 ms in the "IO communication” area of the "Send clock” drop-down list.

|£3,P|‘0|1E|ties ||"iJ.Info y"ﬂ[}lagnostlcs |

JGeneraI || 10 tags ” Texts |

General

Real time settings
Ethernet addresses =

Tirme synchranization S
: > |0 cammunication

Operating rmade
w Advanced options
Interface aptions Send clock: | 000 |v| Ims Ciarnair

-
Wedia redundanacy 1
v Realtime settings > Synchronization :
10 communication

T = T

Synchronization

Real time options Syne darmnain: =
0

¥ Fort [%1 F1FR] Synchranization rale:

EO -

bLa

¥ Fort[x1 F2ZF] BT class:

1
(%))
[}

Web server access

oo
3 =1
o

(R )

»  Realtime options oe 3
[[ w ] ED

4. Select "Sync master" in the "Synchronization" area of the "Synchronization role" drop-down
list.

Hardware identifier

> Synchronization

Sync damain: |‘3ync—Dnmain_'I | | Camain settings |
Synchranization role: | Sync master |v|
Unsynchronized
RT class: |

Sync slave
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5. Assign the CPU as IO controller to the drive.

sINAMICS-512.. [
SINAMICS 5120...

L I

MT_@I—EH 10 controller
Color_Mixing_CPU PROFINET-Interface_1 I}

A PROFINET IO system is automatically created.

The drive is assigned to the PROFINET 1O system as an 10 device. The CPU is assigned to

the drive as an 10 controller.

o 10-System: Color_Mixing_CPU_PROFINET 10-System (100)

Color_Mixing_... Color_Mixing_... Valve_Control_...
TF1200 Comfort CPU1511-1 FN I 155-6 FM 5T
Color_Mixing_C...
sINAMICS-512... 1] Mixer_Conv
SINAMICE 5120... : IM 155-5 FM
Color_Mixing_C... Coler_Mixin

>

[<] il

$7-1500
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$7-1500

5.3 Configuring drives

6. Open the topology view.

7. Hold down the mouse button and draw a connection between a PROFINET port of the drive

and a PROFINET port of the CPU.

JE-F Topology view ”Egh Metwaork view |||]'|‘ Device view |

EIT =
Color_Mixing_... Color_Mixing_...
TP1200 Comfort D CPU1511-1 PM
2
SIMNAMICS-512...
SINAMICS 5120...
Color_Mixing_C
1n (> &l

The ports of the PROFINET interfaces are interconnected. The port interconnection is
necessary to use IRT when communicating with the drive. The bandwidth required for IRT
communication can be more precisely determined with the port interconnection. This
usually leads to better performance.
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5.3 Configuring drives

Assigning a standard frame
To assign a standard frame to the drive, proceed as follows:
1. Double-click on the SINAMICS S120 drive in the topology view.

The device view of the drive opens.

|€ Topology view "ﬁ MNetwork view ||H'f Device view L

&- [ SINAMICS-5120-CU3 T 0PV { = | = B =

=

[ ] B

2. Inthe hardware catalog, select the drive object "DO Servo".

~ | Catalog

|<Search:.~ |@@
[+ Filter

! Free telegrarm, FZD-16/16

[l oo without FZD

!DO Servo

.DO Servo

.DO Servo

!DO Servo

Il D0 Vector

!DO Wectar

The TIA Portal automatically checks whether you can add the selected object. If you can
assign the object to the drive, a blue marker is shown in the device view.

J Device overview |

fﬂ |Modu|e |Rﬂck |S|ot |I address |Q addr... |Type
w» SIHNAMICS-5120-CUSTOPMN-V... 0 1] SINAMICS 5120 CLL{ »
¥ FL-ID a 0 X150 SINAMICS-5120-CU. | =
1] 1
a 2
1] 3
0 4
a 5
a (5]
a 7
a g »
< 111 IZ"_‘
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5.3 Configuring drives

3. Double-click the selected drive object.

The "DO Servo" drive object is assigned to the drive and appears in the device overview.

4. Assign "Drive_Conveyor" as the name of the drive object in the drive overview.

A unigue name makes it easier to assign the drive object to the technology object later.

J Device overview |

¥ ..  Module Rack Slot | address Q addr.. Type
w  SIMAMICS-5120-CUST0PN-V... 0 0 SIMAMICS 5120 CL
P FIHD 0 0 X150 SIMAMICS-5120-CL... E
0 1
w Drive_Conveyor 0 2 DO Servo
Madule Access Paint ] 21 Madule Access Point
0 22
<] i | B
. In the hardware catalog, double-click on the "Standard telegram 3, PZD-5/9" for PROFIdrive.
A | Catalog
<Search: |
[ Filter

[l Standard telegram 3, FZ0-5/9
[l standard telegram 3, FZ0-5/9

i kﬁtnndard telegram 3, FZD-5/9
VWSIEMENS telegram 352, FZD-6/6
[l SIEMENS telegram 370, FZD-111

Frame 3 is assigned to the "DO Servo" drive object and appears in the device overview.

. Select the drive in the device view.

. In the Inspector window, open the tab "Properties > PROFINET Interface [X1] > Advanced

options > Isochronous mode".
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8. Select the "Isochronous mode" check box.

|_C9,Pm|1|3|ties ||"_i.'.lnfo y”ﬂDiagnostlcs |
J General ” 10 tags || Texts |

P General s
~ PROFINET interface [¥1] - Lndibsist s g
General
Ethernet addresses Isachronous maods
* Advanced options send clock: |2 %00 = | A
Interface options
Media redundancy | Sppl e Tipya = |:'DDD A | 4
Isochranous mode ! TiTo values: |.ﬁ-.L|tc-|'nati-: setting |'|
¥ Realtime settings |5 Time Ti (read in process
b Port1[X1 F1] i values): [0.125 ms [+]
¥ Fort 2 [x1 F2] Intervals: [0.125 s |

Hardware identifizr Tirnie Ta (output process
Yy
Madule parameters values): |D.35 Ims vI

Hardware identifisr

Intervals: |D.'I25 m3|

[<[n]

9. In the "Detail overview" list, select the "Isochronous mode" check box for the list item
"GSD_Device 1/Standard frame 3".

Detail overview

Marme Slotfs... Isochronous mode
Drive_Conveyariiao.. 201

GSD-Gerast_1/5ta..  0i3 EL&

The bus times are automatically calculated and displayed with the settings for isochronous
mode.
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5.3.2 Configuring SINAMICS G120

The SINAMICS G120 drive is used in the color mixing station for the speed control of the
agitator.

The drive is integrated via a general station description file (GSD). The SINAMICS G120 is also
part of the commissioning software SINAMICS Startdrive.

In the following example, the drive is added to the existing PROFINET 10 system. Simple
cyclical communication between the CPU and the drive is sufficient for this application. IRT
communication is not required.

Creating a drive
To create the drive in the network view, follow these steps:
1. Open the network view of TIA Portal.

2. In the "Hardware catalog" task card, open the folder "Other field devices > PROFINET 10 >
Drives > Siemens > SINAMICS".

3. Select the drive "SINAMICS G120 CU240E-2 PN(-F) V4.5".

A | Catalog
=Search: |
[ Filter

« [ sInAMICS

[l SINAMICS G120 CUZ405 FH

[l SIMAMICS 51200 CU2400 PH

[l SINAMICS G200 CU2400 PMF

[l SINAMICS G120 CU2405 P F

kSINﬁMICS G120 CU240E-2 PN(-F) V4.5
SINAMICS G120C PR V.S

[l SIMAMICS 51200 CU240D-2 PH(-F) V4.5

4. Drag-and-drop the drive into the network view.

The drive is inserted in the network view.
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Connecting the drive to the network
To connect the drive to the CPU, follow these steps:

1. Assign the CPU as IO controller to the drive.

siNAMICS-G12... BT :
SINAMICS G120...
Mot assiseject 10 controller

Coler_Mixing_CPU PROFINET-Interface_1 %

The drive is assigned to the PROFINET 1O system as an 10 device. The CPU is assigned to
the drive as an 10 controller.

Color_Filling_Station_W17_SP1 » Devices & networks
|§ Topology view ”ﬁh Network view |||]T Device view |

% Metwork “' Connections |HI'-.-lI_‘-;'erIJinl:Iung |v| ﬁ Relations % [ @‘l 2! H
1 10 system: Color_Mixing CPU_PROFIMET I10-System (100)

Color_Mixing_... Color_Mixing_... Valve_Control_...
TF1200 Comfort CPU 1511-1 FN IM 155-6 FM 5T
Color_Mixing_C...
sINAMICS-512.. 1 sINAMICS-G12... M oy M ixer_Conve
SINAMICS 5120... SINAMICS G120... & ﬂl IM 155-5 PN *
Color_Mixing_C... Color_Mixing_C... = Color_Mixing
B

[<] Il |
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Inserting a standard frame
To assign a standard frame to the drive, proceed as follows:

1. Double-click on the SINAMICS G120 drive in the network view.
The device view of the drive opens.

2. Assign "Drive_Mixer" as the name of the drive object in the device overview.
A unique name makes it easier to assign the drive object to the technology object later.
3. In the hardware catalog, double-click on the "Standard telegram 1, PZD-2/2".

b | Catalng

| |y | it |
[ Filter

[l SINAMICS G120 CU240E-2 PH(-F) V4.5
Supplementary data, FZD-212

[l supplementary data, FZD-214
Supplermentary data, FZD-2/6

[l Ermpty submadule

[l FROFIsafe telegr 30

[l FrOFIs afe telegr 900

'8 standard telegram 20, FZD-2/6

[l SIEMENS telegram 350, FZ0-4/4

[l s EMENS telegram 352, FZD-6/6

Standard frame 1 is assigned to the drive and appears in the device overview.

J Device overview |

Y ..  Module Rack Slot | address Q addr.. Type
- SIMNAMICS-G120-CU240E-v4 5 0 i SIMAMICS G120 CU
¥ PN 1] 0x150 SIMAKICS-GT 20-CL. .
w Drive_lMixer 0 1 Dirive
Madule Access Paint 0 Madule Access Paint
i

w N =

Standard Telegramm 1. .. O 20...23 [i2 15 Standard telegram

[<] [ | |Z|

$7-1500
Getting Started, 10/2021, A5E03981761-AD 165

www.PLCL1.ir


www.PLC1.ir

S7-1500 Motion Control

5.3 Configuring drives

5.3.3 Using prepared drives

You can shorten the described procedure by inserting the drives from the global library into
the project by means of the prepared device description files and connecting them
accordingly.

Inserting drives
To insert the drives from the global library into the project, follow these steps:
1. Open the network view of TIA Portal.

2. Open the folder "Master copies > Final" in the "MotionLib_Color_Filling_Station" global

library.
« | Global libraries
e ST
i LI T B
~ Ll MotionLib_Color_Filling_Station
4 ZT)'pes

~ [ ] Master copies

- I P
E% Ctrl_PosAxis

3 Crrl_SpeedAxis
3 Main
kTD_CDn'.reytnr
& TO_Mier
r‘-_u SINAMICS-G120-CU240E-V4 5
r*_m SINAMICS-5120-CU310PN-V4 5
b [ Start
4 ;,i Common data

e

3. Drag-and-drop the drives "SINAMICS-S120-CU310PN-V4.5" and
"SINAMICS-G120-CU240E-V4.5" into the network view.
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Connecting drives

$7-1500

5.3 Configuring drives

To connect the drives to the CPU, follow these steps:

1.
2.

N o v ok w

©

Select the PROFINET interface of the CPU.

In the Inspector window, open the tab "Properties > General > Advanced options > Real-time
settings".

Select the value 2 ms in the "IO communication” area of the "Send clock” drop-down list.
Select "Sync master" from the "Synchronization role" drop-down list.

Assign the CPU as I0-Controller to the drives.

Open the topology view.

Hold down the mouse button and draw a connection between a PROFINET port of the
SINAMICS S120 drive and a PROFINET-Port of the CPU.

Select the drive in the topology view.

. In the Inspector window, open the tab "Properties > PROFINET Interface [X1] > Advanced

options > Isochronous mode".

10.Select the "Isochronous mode" check box.

11.In the "Detail overview" list, select the "Isochronous mode" check box for the list item

"GSD_Device_1/Standard frame 3".
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5.4 Creating technology objects

5.4 Creating technology objects

5.4.1 Configuring the positioning axis

The positioning axis technology object enables the position-controlled positioning of a drive.
You can assign positioning jobs for the conveyor with Motion Control instructions in your
user program.

In the following example, you create a positioning axis technology object and assign it to the
previously configured SINAMICS S120 drive. You assign the drive interface with PROFIdrive
frame 3. The properties of the drive interface are set automatically with this step.

The organization blocks "MC-Servo" and "MC-Interpolator" are automatically created in the
project when you create the technology object.
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5.4 Creating technology objects

Creating a positioning axis
To create the positioning axis, follow these steps:
1. Open the "Color_Mixing_CPU > Technology objects" folder in the project tree.

2. Double-click the "Add new object" command.

Project tree

Devices

EHOQ i

w 7 Color_Filling_Station
B Add new device
Eﬁh Cevices & netwarks
~ [ Colar_Mixing_CPU [CPU 1571-1 PN]

[I'f Cevice canfiguratian
% Online & diagnostics

b F:EL Frograrm Blocks

w [ Technalogy ohjects

I

kJﬂndlrzl new obje

b ernal source files
» [ FLCtags
b [ FLC data types
The "Add new object" dialog box opens.
Add new object k3
Haime:
TO_Conve |1
Marne Wersion Type }. -TCI_F'OGIIIOHII'\(J‘\-I"
- Motion Contral
— Humb. v
* w | ] 57 Katon Contral i —l
- [ Axes 1.0 () manual
Mation. Cennol B T0_speedinz 1 (&) autsmane
2|10 _Pozmo mingAss W
I w [] Other technolagy aby . W10 i
E & T0_EstemalEnced. V10 The *Position axis® {TO_Posrmsningsxis”
| =~ technalagy obpect maps a phyzical dive
the controller Uze the PLCopen Motion
Contrel nstructions for posiioning
i commands to the drive by means of the user
program
H
Counting and
measurerment
t 1 I2]
3 | Additienal information
[w#] #dd new and open [ oK __| '_ Cancel |

3. Select the "TO_PositioningAxis" object.
4. Enter "TO_Conveyor" as the name of the technology object.
5. Confirm your entry with "OK".

The technology object is created and opened in the project view.
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Assigning a drive

To assign a drive to the positioning axis and configure the necessary parameters, proceed as
follows:

1. Open the configuration window "Hardware interface > Drive".

Color_Filling_Station * Color_Mixing_CPU [CPU 1511-1 PN] * Technology ohjects » TO_Conveyor [DB10]

Basic parameters ] Driv
* Hardware interfacs 9
m (] Power
Encoder (] PLC
Data exchange ] Encoder atar

¥ Estended parameters &

d 1 11

Data exchange Encoder data

Drve type. | FROFidnve.

.-:
Drive: | <Select dnve % [" Device nhiguration

2. Inthe "Drive" list, select the entry "Drive_Conveyor" of the PROFINET drive SINAMICS S120.

- 5 Coalar_Mixing_CPU [CPU 1511-1 PI] | |
~ [Ld PROFINET 10-System ;
- \ MHarne Device type
¥ Ll SIMAMICS-51 20-CUSTOFR-.. -
e - [. Crive_Conveyor Standard telegram 2.
b L SINAMICS-G120-CU240E-V4 5 (0

¢ M | <] M I[+]
[} show all modules

The positioning axis is connected to the drive. The process image of the drive is assigned
to the process image partition "TPA OB Servo".

3. Open the configuration window "Hardware interface > Data exchange".

4. Check the settings for the data exchange. If necessary, adapt the settings to match those of
the drive and the encoder.
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5.4 Creating technology objects

Configuring Modulo

$7-1500

To configure the Modulo settings, follow these steps:

1.

Open the configuration window "Basic parameters".

. Select the "Enable Modulo" check box.

2
3.
4

Enter the value 0.0 mm in the "Start value" box.

. Enter the value 54.0 mm in the "Modulo length" box.

Modulo

Enable maodulo
Startvalue: | 0.0 m'""l

Length: | 540 iyt |

You can use the default values for the extended parameters in this example.
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5.4 Creating technology objects

5.4.2 Configuring a speed axis

The speed axis technology object enables you to specify the speed for a drive. You can assign
motion jobs for the agitator with Motion Control instructions in your user program.

In the following example, you create a speed axis technology object and assign it to the
previously configured SINAMICS G120 drive. You assign the drive interface with PROFIdrive
frame 1. The properties of the drive interface are set automatically with this step.

The organization blocks "MC-Servo" and "MC-Interpolator" were already created when you
created the positioning axis.
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Creating a speed axis
To create the speed axis, follow these steps:
1. Open the "Color_Mixing_CPU > Technology objects" folder in the project tree.

2. Double-click the "Add new object" command.

Project tree

Devices

EHOQ i

w 7 Color_Filling_Station
B Add new device
Eﬁh Cevices & netwarks
~ [ Colar_Mixing_CPU [CPU 1571-1 PN]
[I'f Cevice canfiguratian
% Online & diagnostics
b F:EL Frograrm Blocks
w [ Technalogy ohjects

I

kJﬂndlrzl new obje

b ernal source files
» [ FLCtags
b [ FLC data types
The "Add new object" dialog box opens.
Add new object k3
Hame.
TO_Miser|
Marme version  Type @' :Tf-'_’apeed*-l'x
= || Motion Contral —
* » [] 57-1500 Maton Control i B
) w [ Axea () manual
Klation Contral W T0_Speedisis (@ automane

3 T0_Pozmoning 2oz
> zenpon
w [7] Other technalagy aby il

2 T0_EstemalEncod

The *Speed an:® (TO_Speedasis) rechnology
wbject map: a physical dnve in the
controller it makes svailable the functions
tor contralling standard motors and serve

4

it misters. Vou program the drive movement
_ wath FLCopen kotion Control funcoion blocks
+1 |
Counting and

measurerment

t 1 I2]
3 | Additienal information

Add new and cpen =3 I [ cancel
P -

3. Select the "TO_SpeedAxis" object.
4. Enter "TO_Mixer" as the name of the technology object.
5. Confirm your entry with "OK".

The technology object is created and opened in the project view.
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Assigning a drive

For this example, you can use the default values of the configuration. You only need to assign
the corresponding drive to the speed axis.

To assign a drive to the speed axis, proceed as follows:

1. Open the configuration window "Hardware interface > Drive".

Color_Filling_Station * Color_Mixing_CPU [CPU 1511-1 PN] » Technology objects » TO_Mixer [DB11]

BAsic pararmeters
= Hardware interface

Data exchange BLC

Lo L IxIx1<]

b Extended parameters
Motor

Data exchange
Dive type: | PROFIdimve [
Crrive: select dve % HT Dewice configuratior

2. In the "Drive" list, select the entry "Drive_Mixer" of the PROFINET drive SINAMICS G120.

~ [ Color_Mixng_cPU [CFU 1511-1 FH) | |
w [id FROFINET 10-Systemn :
3 Marme Device type

r I"_m SIMAMICE-51 20-CU3TOPR- ; :
% Cirrve_Rixer Standard telegrar 1.

4 I"-_u SIMAMICS-G1T 20-CU240E-v4.5

¢ M | <] i |
[} show all modules

The speed axis is connected to the drive. The process image of the drive is assigned to the
process image partition "TPA OB Servo".

3. Open the configuration window "Hardware interface > Data exchange".

4. Check the reference speed. If necessary, adapt the reference speed to match the drive
setting.

Compiling a project

Compile the project to check the configuration. The compilation should take place without
errors.
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5.4 Creating technology objects

5.4.3 Using prepared technology objects

You can shorten the described procedure by inserting the prepared technology objects from
the global library into the project and assigning the corresponding drives.

Inserting technology objects
To insert the technology objects from the global library into the project, follow these steps:

1. Open the folder "Master copies > Final" in the "MotionLib_Color_Filling_Station" global

library.
+ | Global libraries
e = ] Pk
o ¢ Y i HE
= L] | MotionLib_Color_Filling_Station
] LT}pes

=[] Master copies

w = A
EE Ctrl_Posfas

4 Cirl_Speedaxis
3 Main
k TO_Conveyor
& TO_Mier
r‘-_u SINAMICS-G1 20-CU240E-V4.5
Tﬂ SINAMICS-5120-CU310PN-V4. 5
b [E] Start
b z_' Commaon data

v

2. Drag-and-drop the "TO_Mixer" and "TO_Conveyor" technology objects to the
"Color_Mixing_CPU > Technology objects" folder.

3. Open the configuration window "Hardware interface > Drive" for each technology object.

4. In the "Drive" list, select the entry "Drive_Conveyor" of the PROFINET drive SINAMICS S120
for the positioning axis.

5. In the "Drive" list, select the entry "Drive_Mixer" of the PROFINET drive SINAMICS G120 for
the speed axis.

6. Check the settings for the data exchange. If necessary, adapt the settings to match those of
the drives.

7. Compile the project to check the configuration.

The compilation should take place without errors.
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5.5 Programming the PLC

5.5 Programming the PLC

5.5.1 Structure of the user program

In this example, the user program of the corresponding axis is created in a separate function
block.

The required Motion Control instructions are inserted as instances into the function blocks.
The function blocks are then called in the cyclic user program.

5.5.2 Adding Motion Control instructions

5.5.2.1 Adding Motion Control instructions for a positioning axis

Insert the following Motion Control instructions in the "Ctrl_PosAxis" function block for the
user program to control the positioning axis:

e MC_Power
* MC _Reset

The following Motion Control instructions have already been inserted and interconnected
with the corresponding tags:

e MC Home
¢ MC_MoveRelative
* MC_MoveAbsolute

A network for transfer of error messages is also already in place.
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Opening function blocks
To open the function block, follow these steps:

1. Open the "Color_Mixing_CPU > Program blocks" folder in the project tree.

~ [ Color_Mixing_CPU [CPU 1511-1 PN]
[I'f Device configuration
% Online & diagnostics
- r:i:; Pragram blocks
K ~dd new block
48 Main [OB35]
2 MCHnterpolator [0B92]
2B MC-5ervo [OB91]
48 SCL_Convert_CMYK_TO_RGE [...
__CtrI_F'usA:ds [FB10]
Ctrl_SpeedP.)ds [FE11]
4 LAD_Control_Color_Valves [F_.
48 LAD_Mixer [FB4]

[ il B

2. Double-click the function block "Ctrl_PosAxis".

The function block opens.
The following tags have been created in the "Interface" area:

* "Axis" - transfer variable for the technology object when the function block is called in the
cyclic user program

e "Turn_On_Drive" - for switching on the drive with the "MC_Power" instruction

* "Move_Can_Cycle" - for starting the axis movement with the "MC_MoveRelative"
instruction

"Goto_Fillpos" - for starting the axis movement with the "MC_MoveAbsolute" instruction

"Reset" - for error acknowledgment

"Can_Cycle_Done" - feedback of the "MC_Relative" instruction

"Fillpos_Reached" - feedback of the "MC_MoveAbsolute" instruction
e "Error" - error message

e "temp_Status_power" - further interconnection of the feedback of the "MC_Power"
instruction to the "MC_Home" instruction

* "temp_Position" - reading out the actual position to use for visualization
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5.5 Programming the PLC

Inserting MC_Power
To insert the Motion Control instruction "MC_Power" in the function block, follow these steps:

1. Inthe "Instructions” task card, open the "Technology > Motion Control > S7-1500 Motion
Control" folder.

Options

L
it

> | Favorites

> |Basi|: instructions

> |Exten(IE(I instructions

~ | Technology

MNarne Description Version
~ [} Mation Contral

w [[] 57-1500 Motion Cont._
= W _Paveer Enable/block axs
3 MC_Reset Canfirm errar
W 1C_Home Horme axis
4 LT _Halt Fause axis

B MC_MoveAbsaolute  Position axis absaolutely
W MC_MoveRelative  Position axis relatieely

W WMC_MoveVelocity  Move axis at predefine.. V1
W MC_Movelag Move axis in lag maode

¥ [7] Counting and measure...
¥ [ ] FID Contral

[«] i I[2]

> |Cammunicatiun

2. Insert the Motion Control instruction "MC_Power" into network 1 using drag-and-drop.

The "Call options" dialog opens.

Call options X
Multiple instance
E Marme in the interface MC_POWEFR_Instance|
; B The called function block saves its data in the instance data
Single block of the calling function block and not in its own instance
Instance data block.

This allaws you to concentrate the instance datain a single
block and to get by with fewer instance data blocks inyour

prograrm.
AN

Kulti
Instance

tlare. .

Ok 1 | Cancel

3. Click the "Multi instance" button.
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4. Confirm your entry with "OK".
The Motion Control instruction "MC_Power" is added to network 1.

5. Drag-and-drop the "Axis" tag from the "Interface" area to the "Axis" parameter of the
Motion Control instruction.

Interface
Mame Data type Default value Retain Accessible f...

1 |4 = Input
2 0= b Axs TO_Positioning... B
3 -@ L] Turn_On_Drive Bool falze MNon-retain E
4 |4gQ = Move_Can_Cycle Bool falze Non-retain E
5 |41 = Goto_Fillpos Bool false Nan-retain [
[

L]
4

» Block title:  Control the positioning axis
~ 4 Network 1:  Power

By power instruction the drive is turned on.

#MC_POWER_
Instance

MC_POWER 7]

EM EMD
Az Status =i
— Enable Busy — .-
StopMode Error — -
Errorld

6. Drag-and-drop the "Turn_On_Drive" tag to the "Enable" parameter of the Motion Control
instruction.

7. Drag-and-drop the "temp_Status power" tag to the "Status" parameter of the Motion Control
instruction.

- Metwork 1:  Power

with the pawer instruction the drive is turmead on.

#MC_POWEFR_
Instance
WMC_PCWER @
El ENG
Afxis —| s #tmp_Status_
ATurn_On_Drive = Epghle Statys —i Fower
- Stophlade Busy—...
Errarf=—...
Errarld
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5.5 Programming the PLC

Inserting MC_Reset
To insert the Motion Control instruction "MC_Reset" in the function block, follow these steps:

1. Insert the Motion Control instruction "MC_Reset" into an empty network according to steps 1
to 5 of the operating instruction "Insert MC_Power".

2. Drag-and-drop the "Reset” tag to the "Execute" parameter of the Motion Control instruction.
hd Metwork 2:  FReset

The resetinstruction 15 used to resetfacknowledge errors

#NC_RESET_
Instance
IWIC_RESET EI
ENM EMC
#huwis Al Done =
#Reset — Execute Busy—
false ==l pestart CormrnandAbort
el f—
Errar =
Errarld
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5.5.2.2 Adding Motion Control instructions for a speed axis

Insert the following Motion Control instruction in the "Ctrl_SpeedAxis" function block for the
user program to control the speed axis:

e MC_Power
e MC _Reset

The Motion Control instruction "MC_MoveVelocity" has already been inserted and linked with
the corresponding tags.

A network for transfer of error messages is also already in place.

Opening function blocks
To open the function block, follow these steps:
1. Open the "Color_Mixing_CPU > Program blocks" folder in the project tree.

~ [ Color_Mixing_CPU [CPU 1511-1 PN]
[IT Device configuration
% Online & diagnostics
- r:i:. Pragram blocks
K ~dd new block
48 Main [OB35]
2 MCHnterpolator [0B92]
2B MC-5ervo [OB91]
48 SCL_Convert_CMYK_TO_RGE [...
38 Ctrl_Posfuas [FB10]
E_CtrI_Speedr\:ds [FE11]
LAD_Caontrol_Color_Valves [F_.
4B LAD_Mixer [FB4]

| [ B
2. Double-click the function block "Ctrl_SpeedAxis".

The function block opens.
The following tags have been created in the "Interface" area:

* "Axis" - transfer variable for the technology object when the function block is called in the
cyclic user program

"Start_Mixing" - for switching on the drive with the "MC_Power" instruction

"Reset" - for error acknowledgment
e "Error" - error message

e "temp_Status_power" - further interconnection of the feedback of the "MC_Power"
instruction to the "MC_MoveVelocity" instruction
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Inserting MC_Power
To insert the Motion Control instruction "MC_Power" in the function block, follow these steps:

1. Inthe "Instructions” task card, open the "Technology > Motion Control > S7-1500 Motion
Control" folder.

Options

L
it

> | Favorites

> |Basi|: instructions

> |Exten(IE(I instructions

~ | Technology

MNarne Description Version
~ [} Mation Contral

w [[] 57-1500 Motion Cont._
= W _Paveer Enable/block axs
3 MC_Reset Canfirm errar
W 1C_Home Horme axis
4 LT _Halt Fause axis

B MC_MoveAbsaolute  Position axis absaolutely
W MC_MoveRelative  Position axis relatieely

W WMC_MoveVelocity  Move axis at predefine.. V1
W MC_Movelag Move axis in lag maode

¥ [7] Counting and measure...
¥ [ ] FID Contral

[«] i I[2]

> |Cammunicatiun

2. Insert the Motion Control instruction "MC_Power" into network 1 using drag-and-drop.

The "Call options" dialog opens.

Call options X
Multiple instance
E Marme in the interface MC_POWEFR_Instance|
; B The called function block saves its data in the instance data
Single block of the calling function block and not in its own instance
Instance data block.

This allaws you to concentrate the instance datain a single
block and to get by with fewer instance data blocks inyour

prograrm.
AN

Kulti
Instance

tlare. .

Ok 1 | Cancel

3. Click the "Multi instance" button.
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4. Confirm your entry with "OK".

5.5 Programming the PLC

The Motion Control instruction "MC_Power" is added to network 1.

5. Drag-and-drop the "Axis" tag from the "Interface" area to the "Axis" parameter of the

Motion Control instruction.

Interface
Marne Data type Default value Retain Visible in HMI | Se
1 <@ - Input |T|
2 ;@ B} Axis TO_SpeedAxis IE\ =
3 |4 = Start_hlixing Bool false Han-retain E
4 g m Reset Eool false an-retain [ E'E‘
[«] i |
[ T ey
* dHNetwork 1:  Fower
with the power instruction the drive is turmned on.
#ME_POWER_
Instance
WC_POWER @
EIl EMNO
w Axis Status —1..
falze —Enable Busy/—...
U —|5topMade Errarf—...
Errarld

6. Drag-and-drop the "Start_Mixing" tag to the "Enable" parameter of the Motion Control

instruction.

7. Drag-and-drop the "temp_Status_power" tag to the "Status" parameter of the Motion Control

instruction.

- Metwork 1:  Power

With the power instruction the dve is turned on.
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Inserting MC_Reset
To insert the Motion Control instruction "MC_Reset" in the function block, follow these steps:

1. Insert the Motion Control instruction "MC_Reset" into an empty network according to steps 1
to 5 of the operating instruction "Insert MC_Power".

2. Drag-and-drop the "Reset” tag to the "Execute” parameter of the Motion Control instruction.
hd Metwork 2:  FReset

The resetinstruction 15 used to resetfacknowledge errors

#NC_RESET_
Instance
IWIC_RESET EI
ENM EMC
#huwis Al Done =
#Reset — Execute Busy—
false ==l pestart CormrnandAbort
el f—
Errar =
Errarld
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5.5.2.3 Using prepared function blocks

You can shorten the described procedure by inserting the prepared function blocks from the
global library into the project and interconnecting the corresponding tags.

Inserting function blocks
To insert the function blocks from the global library into the project, follow these steps:

1. Open the folder "Master copies > Final" in the "MotionLib_Color_Filling_Station" global

library.

« | Global libraries

G @ % SR
= L | MotionLib_Color_Filling_Station

b [ Types
w [ | Master copies

- I el
EE Ctrl_Posfadis

3 Crrl_SpeedAxis

4 Main

& TO_Conveyor

& TO_Mixer

F_m SINAMICS-G120-CU240E-V4.5

p_m SINAMICS-5120-CU3T10FPN-V4.5
b [iz] Start

» [gf Commen data =

2. Drag-and-drop both the "Ctrl_SpeedAxis" and "Ctrl_PosAxis" function blocks to the function
blocks with the same name in the "Color_Mixing_CPU > Program blocks" folder.

The "Paste” dialog opens.

Paste (0080:000001) p.e

I Conflicts detected during pasting

Sarme of the abjects you want to paste already exist here arin a different
group.

Haowe do you want to continue?

() Rename and paste ohjects

G_T%Replace existing objects and maove to this location

E (el “ Cancel |

3. Select the option "Replace existing objects and move to this location".

4. Click "OK" to confirm.
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5.5 Programming the PLC

5.5.3 Integrating Motion Control instructions in the cyclic user program

5.5.3.1 Integrating Motion Control instructions for a positioning axis

The Motion Control instructions created to control the positioning axis are integrated in the
cyclic user program through the corresponding function block. The function block is inserted
into the "Main [OB35]" organization block and interconnected to the appropriate parameters.

Inserting a function block
To insert the function block in the cyclic user program, follow these steps:

5. Open the "Color_Mixing_CPU > Program blocks" folder in the project tree.

~ [ Color_Mixing_CPU [CPU 1511-1 PN]
I]'f Device configuration
% Online & diagnostics H
- ';:p Program blocks

K ~dd new block

k_r\.main [OB35]
3 MCInterpolator [OB22]

38 MC-Servo [OB91]

48 SCL_Converi_ CMYK_TO_RGE [...

2 Ctrl_Pos/fas [FE10]

48 Curl_Speedruds [FB11]

| M [2]
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1. Open the organization block "Main [OB35]".

The control logic of the conveyor is located in network 5 (SCL_Valve_Conveyor).

- Network 5:  Opens valve to fill the cans with the mixed color and activates the conveyor

EMN

%M100.2

"STOP_RESET.

FILLIMNG_
FROCESS" — gT0P_RESET

WD200 NUMBER_

"MUMBER_CANS" CANS_DINT

%05

"Conveyor_

Fillposition_  posmon
found” — FouND

%R0 .4
"Conveyor_
Cycle_dane” — cycLE_DOME

1001
"CTART FILL_
RECIPE" — sTART

$7-1500
Getting Started, 10/2021, A5E03981761-AD

www.PLCL1.ir

"SCL_Valve_
Conveyor_DB"

"SCL_Valve_Conveyor”

ENO

M3 3
DOME = “FILLING_DOME®

%M3.1
"WVALVE_
CONVEYOR_

BUSY —1BUSY

AW 8
"FILLING_

CURR_STEPS — COUNTER®

%0.0
"FILLING_WALVE_

OPEN_VALVE —OPEN"

%MD36
"FILLING_WALVE_

ET_VALVE — ET
%001

"Conveyor_Find_
CONV_HOME —iFillposition”

0.2

"Canveyor_
COMV_CrCLE —iMove_Cycle”
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2. Drag-and-drop the "Ctrl_PosAxis" function block from the project tree into network 11
"Motion Control - Positioning Axis (Conveyor)".

hd Metwork 11:  Mation Cantral - Pasitioning Axis (Conveyar)

Carmment

Ip—
4] =3

The "Call options" dialog opens.

Call options 1.5
Data block
E Name  [CEINEESENCE -
B | wmber [2 [7]

(=4 e
single
=Ing Manual

instance

Autormatie

The called function block saves its data in its own instance
data block.

hdare...

[: Ol 1 | Cancel

3. Click "OK" to confirm.
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Interconnecting the function block
To interconnect the function block with the appropriate parameters, follow these steps:
1. Open the "Color_Mixing_CPU > Technology objects" folder in the project tree.

~ [ Colar_Mixing_CPU [CPU 15711-1 PN]
[IT Cevice canfiguratian
% Online & diagnostics
b r:i:. Frograrm Blocks
w [ Technalogy cts
ﬁb’ Add new alject
L RT0_Conveyar [DB10]
k o _Mixer [DB11]
[ External source files

» [ FLCtags
b [ FLC data types

2. Drag-and-drop the technology object "TO_Conveyor" to the "Axis_Name" parameter in the
project tree .

¥ ¢ 4Network 11:  Motion Control - Fositioning Axis (Conveyor)

WDB12
" Ctrl_PosAxis_DB"
WFB10
“Ctrl_Pos Axis"
EN ENO
A DETO) & I
A an_Cycle_

L : Done — ...
3128 == Turn_On_Drive Fillpos

e hovs Con Reached —i
alze — Cycle

. : E —_ .
falz€ =— Goto_Fillpos i

false — Reset

3. Atthe "Turn_On_Drive" parameter, select the "HMI_Conv_Sim" tag.

4. Keep the <Ctrl> key pressed and drag-and-drop the "Conveyor_Move_Cycle" tag (network 5)
to the "Move_Can_Cycle" parameter.

5. Keep the <Ctrl> key pressed and drag-and-drop the "Conveyor_Find_Fillposition" tag
(network 5) to the "Goto_Fillpos" parameter.

6. Keep the <Ctrl> key pressed and drag-and-drop the "STOP_RESET Filling_Process" tag
(network 5) to the "Reset" parameter.

7. Keep the <Ctrl> key pressed and drag-and-drop the "Conveyor_Cycle Done" tag (network 5)
to the "Can_Cycle_Done" parameter.
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MNetwork 11:

WB10
"TO_Conveyor®
WM110.3
"HMI_Conv_Sim”®
] |

%002
"Conveyor_
Maowve_Cycle”
| 1

%01
"Conveyor_Find_
Fillposition®
] |

%1002
"STOP_RESET_
FILLING_
PROCESS”

8. Keep the <Ctrl> key pressed and drag-and-drop the "Conveyor_Fillposition_found" tag
(network 5) to the "Fillpos_Reached" parameter.

9. At the "Error" parameter, select the "ERROR_Conveyor" tag.

Motion Control - Positioning Axis (Conveyor)

WB12
"Ctrl_PosAxis_DB"
WB10
“Ctrl_Pos Axis”
EN ENO
. %00 .4
Bode Can_Cycle_  "Conveyor_
Dane —i Cycle_done”
i W0 5
Turn_On_Drive 'E‘E(?omre)for

Fillpos_  Fillposition_
Reached —ifound”

w1107
Move_Can_ "ERROR_
C}I‘C|E Error — COMVEYOR®

Goto_Fillpos

Reset
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5.5.3.2 Integrating Motion Control instructions for a speed axis

The Motion Control instructions used to control the speed axis are integrated in the cyclic
user program through the corresponding function block. The function block is inserted into
the "Main [OB35]" organization block and interconnected to the appropriate parameters.

Inserting a function block
To insert the function block in the cyclic user program, follow these steps:
1. Open the "Color_Mixing_CPU > Program blocks" folder in the project tree.
~ [ Color_Mixing_CPU [CPU 1511-1 PN]
[IY pevice configuration
% Online & diagnostics
w |5 Frogram blocks
ﬁﬁdd new block

k‘Main [0B35]
3 MC-nterpolator [DBS2]

2 MCServo [0B91]

4 SCL_Convert CMYK_TO_RGE [

3 Ctrl_PosAxis [FB10]

48 Crrl_SpeedAxis [FB11]

[ i [2]
2. Open the organization block "Main [OB35]".

The control logic of the agitator (LAD_Mixer) is located in network 4.
- Network 4:  Starts the mixer

Activates the mixer for a duration of 3 seconds.

B4
"LAD_Mixer_DBE"
B4
LAD Mixer”
EM EMO
WM100 .4 wWADA
: START_MI KER" —— START - ET_MIKING_
MO 2 ET_MIXER Frocess”
"Mixer_BUSY" — BUSY Q0.3
ACTIVATE =1 " Mixer_QON"
S7-1500
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3. Drag-and-drop the "Ctrl_SpeedAxis" function block from the project tree into network 10
"Motion Control Speed Axis (Mixer)".

- Metwork 10:  Mation Contral - Speed Axis (Mixer)

Carmment

!

The "Call options" dialog opens.

4. Click "OK" to confirm.

Call options %
Data block
E [ETCIN Cirl_5pecd/is_DB []
B b

[=H .

Single
.‘t"—' Manual
instance
Autarmatic

The called function block saves its data in its ewn instance
data block.

kdare...

EOK l | Cancel
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Interconnecting the function block
To interconnect the function block with the appropriate parameters, follow these steps:
1. Open the "Color_Mixing_CPU > Technology objects" folder in the project tree.

~ [ Colar_Mixing_CPU [CPU 15711-1 PN]
[IT Cevice canfiguratian
% Online & diagnostics
b r:;:; Frograrm Blocks
w [ Technalogy ohjects
ﬁb’ Add new alject
] H To_Canveyor [DE10]

ernal source files
» [ FLCtags
b [ FLC data types

2. Drag-and-drop the technology object "TO_Mixer" to the "Axis_Name" parameter in the
project tree .

- 6:} Network 10:  Motian Contral - Speed Axis (Mixer)

Cormment

%OB13
"Ctrl_Spesdias_
DE"

FETT
"Ctrl_Speedaxis"

Ell ERC
=={Akis Errarf=— ...

Start_hlixing

Reset

3. Keep the <Ctrl> key pressed and drag-and-drop the "Mixer_ON" tag (network 4) to the
"Start_Mixing" parameter.

4. Add an AND logic operation with the "HMI_Mix_Sim" tag to the "Mixer_ON" tag at the
"Start_Mixing" parameter.
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5. Keep the <Ctrl> key pressed and drag-and-drop the "STOP_RESET _Filling_Process" tag

(network 5) to the "Reset" parameter.

- Network 10:

Carmment

Mation Control - Speed fas (Mixer)

%DB13
"Ctrl_Speedisis_
DE"
WFET1
"Ctrl_Speedaxis"
El END
H®OB11
"TO_|'.|ix'=_"I'" Axls Error
%hA110.2 %Q0.3
"HII_Mix_Sirm" "Mixer_CH"
] | ] | o
1 I 1 I Start_hMixing
WhA100 2
"STOF_RESET_
FILLIMG_
FROCESS" —paset

%1007

— "ERROFR_MIXER"

6. Atthe "Error" parameter, select the "ERROR_MIXER" tag.
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5.5.3.3 Using the prepared OB35

5.5 Programming the PLC

You can shorten the described procedure by inserting the prepared "Main [OB35]"

organization block from the global library into the project.

“Inserting "Main [OB35]"

To insert the "Main [OB35]" organization block from the global library into the project, follow

these steps:

1. Open the folder "Master copies > Final" in the "MotionLib_Color_Filling_Station" global

library.

+ | Global libraries

L i HER

= L | MotionLib_Color_Filling_Station
b [ Types

w [ | Master copies

- [ F
Ctrl_Posfadis

3 Crrl_SpeedAxis
4 Main
& TO_Conveyor
& TO_Mixer
F_m SINAMICS-G120-CU240E-V4.5
r\__u SINAMICS-5120-CU3T10FPN-V4.5
b [iz] Start
» [gf Commen data

w

2. Drag-and-drop the "Main" organization block to the corresponding organization block in the

"Color_Mixing_CPU > Program blocks" folder.

The "Paste” dialog opens.
Paste (0080:000001)

group.

Haowe do you want to continue?

() Rename and paste ohjects

G_T%Replace existing objects and maove to this location

I Conflicts detected during pasting

Sarme of the abjects you want to paste already exist here arin a different

P

“ Cancel |

3. Select the option "Replace existing objects and move to this location".

4. Click "OK" to confirm.

$7-1500
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5.5.4 Compiling and loading the project
Compile the project and download it to the CPU to test the functions of the axes in the next
step.
Procedure
To compile the project, follow these steps:
1. Compile the hardware and software of all devices in the project.
2. Load all devices.
5.6 Testing a function
5.6.1 "Positioning axis" axis control panel

You use the axis control panel and tuning for the function test and commissioning of the
positioning axis to position the conveyor belt.

The procedure is divided into the following actions:

Requirement

196
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Enabling the technology object
Checking the direction of rotation
Checking the distance evaluation
Checking the velocity evaluation
Optimizing gain

Applying gain to project

Evaluating errors

The drive has been commissioned and is ready for operation.

The drive has been assigned a PROFINET device name.

$7-1500
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Enabling the technology object
To enable the positioning axis with the axis control panel, follow these steps:
1. Open the "Color_Mixing_CPU > Technology objects" folder in the project tree.

2. Open the commissioning window "Configuration > Extended parameters > Control loop" of
the technology object "TO_Conveyor".

3. Enter the value 0.0 in the "Gain (Kv factor)" box.

You can compare the actual value and the setpoint of the velocity directly with each other
if there is no gain of the control loop. Optimize the gain once you have checked the
velocity evaluation and apply it to your project.

4. Compile the CPU software.
5. Load the CPU.
6. Open the commissioning window of the technology object "TO_Conveyor".

~ [ color_Mixing_CPU [CPU 157111 PN]
[IY pevice configuration
% Online & diagnostics

» gl Fragram blocks
- :ﬁ Technolog et
B Add new object

= P& TO_cConveyor [DE10]
i Configuration

nif Commissioning

Diagnastics

:__2"‘33.-'|'nI:-c-ItaI:-Ie_Te:t
b (3% TO_Mixer [DB11]
b Extzrnal source files
» [ FLC tags
b Tﬂ FLC data types

Auis conrol panel

T Axis contral panel

) Ferch [% I 2 [x]
i e
s 3 Frafefad = [
rmimia?
mim/s?
Mxls status Current values
= =
= [ Mare FrT
rmils
-
$7-1500
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7. To create an online connection and take over the master control of the technology object,

click the "Fetch" button.

A warning message is displayed.
500000047 X

I Use of the master control can be dangemus for persons and
H imachines,
Do you want to wse the master contral to cantrol the ads
TO_Conveypar?

This function is anly suitsbde for commissioning. disgnostics and tess
purpases. Thie lunction may onlybe used by suthonzed personeel

You can conirol the s s wich the aos conirol panel as long as the xeds
corirad panel has maser control. Charnging walues in oter places (e.g. in
the user program) will ot have amy impsct on the sas contrel panel during
opErstion.

A3 zoon a3 you hand over masber control to the wser program again. the

walwes of the control pared are discarded. The ongiralvalues [e.g. ofthe:
g progran ) besorme nethee Snes sgein

8. Confirm with "Yes".

9. To enable the technology object, click the "Enable" button.

The drive is turned on and the speed setpoint zero is output.

Checking the direction of rotation

To move the axis with the axis control panel and check the direction of rotation, follow these

steps:

1. Select the "Jog" mode in the axis control panel.

Operating mode:

Jog [~]
Homing setposition

Harrin

Speed setpoint %
Fositioning relative
Fositioning absalute

2. Enter a velocity setpoint as well as the required values for acceleration, deceleration and

jerk.
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$7-1500

direction.

5.6 Testing a function

3. Click the "Forward" or "Backward" button to execute a movement in the positive or negative

The motion is executed as long as you press the mouse button.

Axis control panel

t Ajs
" .'ﬁ Relinguish | + | a Block
Controller
‘eloci: | 100.0 s Acceleration: | 2000
Deceleration: | 2000
lerk: 40000.0
Axils status
Drrve switched on [H] enebled
(3 eror Hamed {Wore]
Active errors: |0 7F Confirm

rotation.

Operating mode:

log [=
| EEET—
minils: o Backward | [P Forﬁr\d-
mmis¥
mirnis?

Current values

Fosipon: | 32134 i

Velogin: | -0.00357627 mmis

. Check whether the actual direction of rotation is the same as the specified direction of

If necessary, you can invert the direction of rotation under "Technology object >
Configuration > Hardware interface > Data exchange".

directly at the motor shaft.

. Check the actual speed in the drive or use an external tachometer to measure the speed

If the actual speed deviates significantly from the specified setpoint, check the reference
speed and the parameter assignment of the encoder.

Getting Started, 10/2021, A5E03981761-AD
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Checking the distance evaluation

To

move the axis with the axis control panel and check the distance evaluation, follow these

steps:

1.

2
3.
4

o

Mark the current mechanical position of the axis.

. Select the "Homing setposition” mode in the axis control panel.

Enter a defined value (e.g. 0.0 mm) in the "Position" box.

. Click the "Position setpoint” button to set the actual position to the value specified in

"Position".
Select "Positioning relative" mode.
Enter only small values for the distance and the velocity (e.g. 10 mm and 100 mm/s).

To move the axis in the positive direction, click the "Forward" button.

Axis control panel

Aoris Operating mode

#h 42, Refinguish o Q Block | Fr_;snio-':ing relabive =
Controller
Distance: | 100 mm Accelergtion: | 2000 mrmfsx ] Backward m
velocine | 100.0 mmfs Deceleration, | 200.0 mim/fsd i
Jegk: 400000 s
Axis status Current values
Dievve switched an Li,,l Enabled
(3] error [H] Homed [More] Position; | 10.0 mm
weloeine | 0.00238418 mmis
Active errors: |0 ~ Canfitm

Use the selection on the axis to check whether the current position displayed matches the
actually traveled distance.

If the displayed current position deviates from the actually traveled distance, check the
configuration of the encoder and the gearbox ("Technology object > Configuration >
Extended parameters > Mechanics").
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Checking the velocity evaluation

To move the axis with the axis control panel and check the velocity, follow these steps:

1.

Optimizing gain

Select the "Speed setpoint" mode in the axis control panel.

2. Enter a small value (e.g. 100 mm/s) for the velocity setpoint.
3.
4

To move the axis in the positive direction, click the "Forward" button.

. Check whether the displayed current velocity matches the velocity setpoint.

If the displayed current velocity deviates significantly from the velocity setpoint, adjust the
reference speed (Technology object > Hardware interface > Data exchange).

. Click the "Stop" button to stop the movement.

Axis control panel

Ais
k) [*& Relinquish v €3 Black _ E
Controller
mms A I mmilsE
s
mrnls?
Axis status Current values
[H] Drive switched on [H] enabled
[] Error [H] Homed More Pusition: | 21.264 i
Yelocty, |8.B9658927" mmis
Active errors: |0 “w Confirm

The "Tuning" function supports you in determining the optimum gain (Kv factor) for the
position control of the axis. For this purpose, the axis velocity profile is recorded by means of
the Trace function for the duration of a configurable positioning movement. Then you can
evaluate the recording and adapt the gain accordingly.

$7-1500
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To determine the gain factor with the tuning, follow these steps:
1. Open the tuning in the commissioning window.

Tuning

Master control:

[ Fech | ¥ Aslinguish | @’;mm: | Doiock |

2. If necessary, configure values for the distance, duration, and dynamics of a test step.

3. Enter a start value for the gain. Start with a low value.

$7-1500
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4. Click the "Forward" or "Backward" button to start a test step for the tuning in positive or
negative direction.

A setpoint is output for the specified duration according to the specified distance. The axis
moves by the specified distance. A trace recording of the motion (setpoint and actual
values) is created automatically.

5. Evaluate the curve of the trace recording. Adapt the gain incrementally. Click the "Forward"
or "Backward" button after each value that you input. This applies the value and starts a new
movement and trace recording each time.

When adjusting the gain, pay attention to the following properties of the curve:

— The curve shows a brief compensation time.

The curve does not show any motion reversal of the actual value.

When approaching the setpoint, no overshoot occurs.
The curve shows stable overall behavior (oscillation-free curve).
CON YRRR X¥Qq I 4=: I [ FEF R

Tune_TO_Conweyor [Installed traces]

~

B T0_Conveyor Postion [mm]

/ B T0_conveyor.ActualFasition [mm]

i

sition [mmi]

TO_Conwveyor.Po

Applying gain to project
To apply the determined gain (Kv) to your project, follow these steps:
1. Click on the & % icon next to the "Gain" box.
A drop-down list is displayed.
Enter the value of the determined gain in the "Project start value" box of the drop-down list.
To disable the technology object, click the "Block" button.
Click the "Relinquish” button to return master control to your user program.
Compile the CPU software.
Load the CPU.

o vk W N
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Evaluating errors

If an error occurs during control of the technology object with the axis control panel, this is
indicated by the "Error" status.

Axis status
[[] otive switched an [ Enabled

El Errar

Active errors: |421 | |-‘{¢ Confirm

To evaluate an error, follow these steps:

1. Select the "Receive alarms” check box in the shortcut menu of the CPU to display the error
messages in the alarm display.

- E Color_Mixing_CBULLEBLIA S 1 Dl
[IT Device confi open ] )
%) online & dis Open in new editor
v gl Frogram blog ¥ cut Crrl+3
~ [ Technalogy o £5) Copy CtHl+C
B Add new d (5 Paste Crl
[ RTO_Cnnve Cornpile ¥
- (' TO_Mbxer Download to dewvice »
£ Config [ﬁ Uplaad from device
i commi @ Goonline Ctrl+k
] Diagnd ¥ Go offline Ctrl+ M
¥ External souf % Online & diagnostics Ztrl+ D
b [ PLCtags
4 Eﬂ FLC data typg HH Start simulation Ctrl+Shifte
» iéllWatch and fo P —— R
i Traces

2. To display the error bits of the technology object, click the "More" button.
3. Evaluate any pending errors and remove the cause of the error.

4. Click the "Confirm" button in the axis control panel to acknowledge an error.

Note
Adapt following error limits

If error messages are repeatedly displayed from following error monitoring, temporarily
adapt the following error limits.

$7-1500
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5.6.2 "Speed axis" axis control panel

You use the axis control panel for the function test and commissioning of the speed axis to
control the agitator.

The procedure is divided into the following actions:
* Enabling the technology object
* Moving and checking the axis

e Evaluating errors

Requirement

* The drive has been commissioned and is ready for operation.

* The drive has been assigned a PROFINET device name.

Enabling the technology object
To enable the speed axis with the axis control panel, follow these steps:
1. Open the "Color_Mixing_CPU > Technology objects" folder in the project tree.

2. Open the commissioning window of the technology object "TO_Mixer".

~ [ color_Mixing_CPU [CPU 157111 PN]
[IY pevice configuration
% Online & diagnostics

b gl Fragram blocks
- ﬁ_* Technalogy

- .- -
B ~dd new abject

- (% T0_Mixer [DE11]
S Configuration

Chiagrastics
1% symboltable_Test

[ Extzrnal source files

» [ FLC tags

b (i FLC data types E

#oas controd panel ’
Axis control panel

F}, Fetch % -] %2 <]
troller
1/ran 1zd e | [

is vrat I twalue

&= =

D Mors 1/rman

'
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3. To create an online connection and take over the master control of the technology object,
click the "Fetch" button.

A warning message is displayed.
(15000000 1)

WUse of the master contral can be dangerous for persons and
machines.

Do yow want to use the master contral to control the axds
TO_Mlxes?

This funeeion is ﬁl“"lq.llﬂﬂlﬂ |0I’COI’HMI5!Iﬂﬁﬁg.ﬂﬂgﬁﬁﬂﬂ and tese
praposes. The faction may only be wied by suthoriosd personnel

Yo car control the mos 'wAth the axs conered parel as long s the wes
control panal has master control. Shanging valuzs in other places (.. in
the user prograsywill nat heve sy Fipect on the asis conenel panel during
Ll

s s g youl hand over master congrod to the user program egain, the
walues of the control panel are discarded. The original values (e.g. ol the
WESET PO gram) hECOMeE SCCME ORceE BgEn

Ve§ Mo

4. Confirm with "Yes".
5. To enable the technology object, click the "Enable" button.

The drive is turned on and the speed setpoint zero is output.

Moving and checking the axis

To move the axis with the axis control panel and to control the movement, follow these
steps:

1. Select the "Jog" mode in the axis control panel.
2. Enter a speed setpoint as well as the required values for acceleration, deceleration and jerk.

3. Click the "Forward" or "Backward" button to execute a movement in the positive or negative
direction.

The motion is executed as long as you press the mouse button.

fixis control panel

T Ais Cperating mode:
0 2 Relinquish | # Enable €3 Black | Jag -
Controller
i 3 * [ I ]
Speed 100.0 rnin Accelsration 2000 /s -‘ Backwerd | | Forward %
Deceleration: | 20.0 s
Jerke 40000 1/s*
Axis status Current values
Drive switched an [H] ensbiled
Q Error More Speed 0.0 1dmin
Active errors. |0 | Lge Confirm

4. Check whether the actual direction of rotation is the same as the specified direction of
rotation.

If necessary, you can invert the direction of rotation under "Technology object >
Configuration > Hardware interface > Data exchange".
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5. Check the actual speed in the drive or use an external tachometer to measure the speed
directly at the motor shaft.

If the actual speed deviates significantly from the specified setpoint, check the reference
speed and the parameter assignment of the encoder.

6. To disable the technology object, click the "Block" button.

7. Click the "Relinquish" button to return master control to your user program.

Evaluating errors

If an error occurs during control of the technology object with the axis control panel, this is
indicated by the "Error" status.

Axis status
[[] otive switched an [ Enabled
) eror Wi
Active errors: |421 | |—‘f Confirm

To evaluate an error, follow these steps:

1. Select the "Receive alarms” check box in the shortcut menu of the CPU to display the error
messages in the alarm display.

bl Color Mixing CELLTCRIA=74.1 Bhil
[I¥ pevice canfi Cpen ) ]
@ Online & dia Open in new editar
» r:i:. Prograrm blo ;\{ Cut el
~ [ Technalagy o &5 Copy Crrl+C
B ~dd new ¢ (2 Paste Crrl 4y
] RTO_CDWE Cornpile »
- (& TO_Mixer Download to device »
£ Config m Upload fram device
I cormmi @ Goonline Ctrl+K
4] Diagna ¥ 5o offline Ctrl+ M
» External souf %= Online & diagnostics Ctrl+D
» (4 FLCtags [™] receive alarms
4 Eﬂ FLC data type ) Srart simulation  Crrl+ShifteX
b qj__i[Watch and fo P — ,
il Traces

2. To display the error bits of the technology object, click the "More" button.
3. Evaluate any pending errors and remove the cause of the error.

4. Click the "Confirm" button in the axis control panel to acknowledge an error.
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5.6.3 Testing the function in the start screen

You test the function of your user program by using the start screen of the visualization.

Procedure

_ G | Mgt |

To test the function of your user program, follow these steps:

1.

208

www.PLCL1.ir

Save the project.

2. Download the program to the CPU.
3. Start the CPU.

4.
5

Press the "Drive Mixer exists" button in the start screen of the project.

. Press the "Start mixing" button in the start screen of the project.

The drive of the agitator is switched on by the Motion Control instruction "MC_Power".

When the technology object is enabled ("MC_Power.Status" = TRUE), a job is triggered
with the Motion Control instruction "MC_MoveVelocity". The "MC_MoveVelocity"
instruction specifies the configured speed (100 rpm). The technology object calculates
speed setpoints and sends them to the drive. The drive executes the received setpoints
and turns the agitator.

The release by the control program is revoked after 3 seconds. The drive is stopped and
switched off.

You can change the speed by defining the "Velocity" parameter at the "MC_MoveVelocity"
instruction. You can also adjust the dynamics in the configuration of the technology
object under "Extended parameters > Dynamic default values".

$7-1500
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6. Press the "Drive Conveyor exists" button in the start screen of the project.

PLC with Drive or HMI demo only

Drive Mixer exists Yes

Drive Conveyor exists Yes

The drive of the conveyor is switched on by the Motion Control instruction "MC_Power".

With the enable "MC_Power.Status" = TRUE, a job is triggered with the Motion Control
instruction "MC_Home". The current position value is applied as valid position. This
references the technology object.

7. Press the "Fill cans with color mixture" button in the start screen of the project.

.JFiII recipe
b

The can below the fill nozzle is filled and then moved forward by one can. This procedure
is repeated until the set number of cans has been filled (see figure "Recipes").
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5.7 Additional information

Diagnostics/troubleshooting
Incorrect operation, incorrect wiring or inconsistent parameter assignment can cause errors.

The S7-1500 Motion Control function manual includes descriptions of how to diagnose such
errors and alarms.

Service & Support on the Internet

In addition to our range of documentation, you can also make use of our comprehensive
online knowledge base on the Internet (https://support.industry.siemens.com/cs/delen/).

There you will find:

e The newsletter that provides you with latest information relating to your products.

e The right documents for you, using the Service & Support search engine.

e Aforum in which users and specialists worldwide exchange their know-how.

e Your local contact partner for Automation & Drives, using our contact partner database.

* Information about on-site services, repairs, spare parts.
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$7-1500

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 customers' exposure to
cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS
Feed visit (https://lwww.siemens.com/industrialsecurity).
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6.2

6.2.1

Introduction
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Introduction to example

Example Structure and Task Definition

These instructions will guide you step-by-step through a specific example for configuring and
programming with STEP 7 Safety Advanced V17.

You will become acquainted with the basic functions and special features of STEP 7
Safety Advanced V17. It should take one or two hours to work through this example,
depending on your experience.

In order to understand these Getting Started instructions, you need general knowledge of
automation engineering. You also need to be familiar with STEP 7 Professional V17.

AWARNING

There is a risk of personal injury or damage to property.

As a component in plants and systems, the S7-1500 is subject to specific standards and
regulations depending on the area of application. Please note the applicable safety and
accident prevention regulations, e.g. IEC 602041 (General Requirements for Safety of
Machinery).

The example in these Getting Started instructions serves as an introduction to configuring
and programming STEP 7 Safety Advanced V17. It does not lead to actual live operation in
every case. Before you do this, we strongly recommended that you read the latest version of
the "SIMATIC Safety - Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)" manual and the manuals
of the F-modules in use. The warnings and other notices contained in these manuals must
be heeded at all times even if they are not repeated in this Getting Started.

Serious injury and damage to machines and equipment may result if these regulations are

ignored.

$7-1500
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Production cell with access protection

$7-1500

O]
@
®
®

Emergency stop

Laser scanner
Safety door
Control panel with start and acknowledgement pushbuttons

The entry to the production area is monitored with a laser scanner. The service area is
secured by a safety door.

Entering the production area or opening the safety door results in a stop or shutdown of the
production cell similar to an emergency stop.

The system can only be started when the emergency stop is cancelled, the safety door is
closed, and the laser scanner detects no one in the protected area. On-site user
acknowledgment is required to restart production after the emergency stop has been
activated, the safety door has been opened or the protected area has reacted.
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6.2.2 Procedure

The example in these Getting Started instructions consists of the following chapters:

Configuring
You configure:

* An ET 200SP fail-safe digital input module for connecting an emergency stop switch, the
connection of the position switches for monitoring a safety door, and the connection of
the laser scanner for monitoring the entry area.

* An ET 200SP fail-safe digital output module for connecting a motor.

* An ET 200SP fail-safe digital input module for user acknowledgment, feedback circuit, and
start.

The configuration is described in the section "Configuring (Page 219)".

Programming
Once the configuration is successfully completed, you can program your safety program.

In the Getting Started, a fail-safe block is programmed with an emergency stop, a safety door
function, a feedback circuit (as restart protection when there is an incorrect contactor), and a
user acknowledgment for reintegration. On completion, the safety program is compiled and
downloaded to the F-CPU.

The programming is described in the section "Programming (Page 237)".

Installation on PROFINET IO

CPU 1516F-3 PN/DP ET 200SP

PROFINET IO

$7-1500
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Wiring overview for ET 200SP
The Getting Started is based on the following wiring:

The laser scanner is connected to an external sensor supply.
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Figure 6-1 Wiring of the F-DI 8x24V DC HF

$7-1500
Getting Started, 10/2021, A5E03981761-AD 215

www.PLCL1.ir


www.PLC1.ir

SIMATIC Safety V17

6.2 Introduction to example

User
acknowledgment

Feedback circuit

Start

Drive

Figure 6-2  Wiring of the F-DQ 4x24V DC/2A PM HF and the F-DI 8x24V DC HF
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Requirements for configuring and programming

Requirements for the example

$7-1500

You need the following hardware for the Getting Started:

CPU 1516F-3 PN/DP (6ES7516-3FN02-0ABQ)

SIMATIC Memory Card with at least 4 MB (e.g. 6ES7954-8LC03-0AA0)

S7-1500 load current supply PM 70W 120/230VAC (6EP1332-4BA00)

An ET 200SP distributed I/O system consisting of:

Interface module IM 155-6 PN ST incl. server module (6ES7155-6AU01-0BNO)

1 BaseUnit BU15-P16+A0+2D (6ES7193-6BP00-0DAO)

2 BaseUnits BU15-P16+A0+2B (6ES7193-6BP00-0BAO)

2 fail-safe digital input modules F-DI 8x24VDC HF (6ES7136-6BA00-0CA0)
Fail-safe digital output module F-DQ 4x24VDC/2A PM HF (6ES7136-6DB00-0CAQ)

Emergency stop
Position switch for monitoring a safety door
Laser scanner

2 contactors which control a drive

The following software packages must be installed on your programming device/PC:

STEP 7 Professional V17
STEP 7 Safety Advanced V17

The programming device or PC must be connected to the F-CPU via the PROFINET interface.

Information on installation and wiring is available in the system manuals ET 200SP distributed
I/O system (https://support.industry.siemens.com/cs/ww/en/view/58649293) and S7-1500
Automation System (https://support.industry.siemens.com/cs/ww/en/view/59191792).
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Additional information

Detailed information on the hardware in use is available at:

CPU 1516F-3 PN/DP

— SIMATIC S7-1500 CPU 1516-3 PN/DP
(https:/Isupport.industry.siemens.com/cs/de/en/view/109767407)

— SIMATIC S7-1200/S7-1500 F-CPUs
(https://support.industry.siemens.com/cs/de/en/view/109478599)

S7-1500 load current supply PM 70W 120/230VAC
(https://support.industry.siemens.com/cs/ww/en/view/68036174)

Interface module IM 155-6 PN ST
(https://support.industry.siemens.com/cs/ww/en/view/59768173)

BaseUnits (https://support.industry.siemens.com/cs/ww/en/view/59753521)

fail-safe digital input module F-DI 8x24VDC HF
(https://support.industry.siemens.com/cs/ww/en/view/78589499)

fail-safe digital output module F-DQ 4x24VDC/2A PM HF
(https://support.industry.siemens.com/cs/ww/en/view/78645789)

Server module (https://support.industry.siemens.com/cs/ww/en/view/63257531)

$7-1500
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6.3 Configuring

6.3.1 Introduction

Introduction

AWARNING

There is a risk of personal injury or damage to property.

You may come into contact with live electrical wires connected to the mains power supply.

Only wire the S7-1500 and ET 200SP when they are disconnected from the mains power
supply.

The installation and wiring of the CPU 1516F-3 PN/DP is described in the System Manual S7-
1500 Automation System (https://support.industry.siemens.com/cs/ww/en/view/59191792)
manual.

A detailed Getting Started which explains the installation of a CPU S7-1500 is available on the
Internet (https://support.industry.siemens.com/cs/de/en/view/78027451).

Configuring the Hardware
You configure in STEP 7 Professional V17 with STEP 7 Safety V17:
* ACPU 1516F-3 PN/DP
* An ET 200SP distributed /0 system consisting of:
— One interface module IM155-6 PN ST as of firmware V1.1

— Two ET 200SP fail-safe digital input modules for connecting an emergency stop switch,
position switches for monitoring a safety door, the laser scanner, the user
acknowledgment, the feedback circuit and start

— One ET 200SP fail-safe digital output module for connecting a motor

$7-1500
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6.3.2

Introduction

Step 1: Configuring the CPU 1516F-3 PN/DP

In this step, you create a new project, add an F-CPU, and assign parameters for it.
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Result
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6.3 Configuring

1. Inthe portal view of STEP 7 Professional V17, create a new project with the name
"S7_Safety V17_GS"

2. Add a CPU 1516F-3 PN/DP in the "Devices & networks" portal with "Add new device".
Result: The device view with the CPU 1516F-3 PN/DP opens.
3. In the "Properties” of the F-CPU change to the "Fail-Safe" area.
Here, you can change the following parameters or accept the default setting:
— "Basis for PROFIsafe addresses"
"Default F-monitoring time for F-1/O of this interface"

4. Leave the default values unchanged for this example.

The new project has been created and the F-CPU has been configured.
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6.3.3 Step 2: Configuring an ET 200SP distributed 1/0 system on a PROFINET
subnet

Introduction

In this step, you configure the interface module for the ET 200SP distributed I/O system and a
PROFINET subnet.
Procedure

0 10-System: PLC_1.PROFINET I0-System (100)

PLC_1 10-Device_1
CPU 1516F-3 PN... I 155-6 FM 5T

PLC_1 .

PLC_1.PROFINET I0-Syste__

1. Inthe project view, click the "Network view" tab.

2. In the hardware catalog, enter "IM155-6 PN" in the search field, and start the search with
[Enter].

3. In the search results, click an interface module with article number 6ES7155-6AU01-0BNO

4. In the "Information” palette select the firmware version which matches the interface module
in the "Version" drop-down list.

5. Drag the interface module with article number 6ES7155-6AU01-0BNO from the "Catalog”
pane to the graphic area of the network view.

6. Starting at the PROFINET interface of the IM155-6 PN ST hold down the mouse button and
drag a PROFINET connection to the green PROFINET interface of the F-CPU on the right.

Result: A PROFINET subnet between the F-CPU and the IM155-6 PN ST is created
automatically. The IP addresses and the PROFINET device names are also assigned
automatically.

Result

The configuration of the interface module for the ET 200SP distributed 1/O system and the
PROFINET subnet is now complete.
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Step 3: Configuring an F-DI module for connecting an emergency stop
switch, position switches, and the laser scanner

In this step, you configure a fail-safe digital input module for connecting the emergency stop,
the position switches for monitoring the safety door, and the laser scanner for monitoring the
entry area.

You will find detailed information on the parameters in the online help.

Procedure
1. In the graphic area of the network view, double-click on the IM155-6 PN ST.
Result: The IM155-6 PN ST is opened in the device view.
2. In the device view of the ET 200SP, add an F-DI 8x24VDC HF fail-safe digital input module by
dragging it from the hardware catalog to slot 1.
3. Select the "I/O addresses” area in the "Properties” tab.
Leave the "Start address" parameter set to O for this example.
4. Change to the "F-parameter” area. Here, you can change the following parameters, if
necessary, or apply the default settings:
— "F-monitoring time"
— "F-destination address"
— "Behavior after channel fault"
— "F-1/0 DB-number"
Leave the settings unchanged for the F-parameters for this example.
5. Switch to the "DI parameter" area.
Disable the "Short-circuit test" parameter of the sensor supply for channels 2 and 6.
$7-1500
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6. In this example, a two-channel emergency stop is to be connected to channels 0 and 4.

Make the settings under "Channel parameter" as shown in the figure below. The
equivalent 1002 evaluation then takes place in the F-module.
> Channel 0, 4

1002 evaluation, equivalent
Supplyvalue O

5o mefel
Test 0-Signal not necessary =] _

> »  (Channel 0

Sensorsupply 0 =
32 ms[s]
||

> » (Channel 4

$7-1500
224 Getting Started, 10/2021, A5E03981761-AD

www.PLC1.ir


www.PLC1.ir

SIMATIC Safety V17
6.3 Configuring

7. In this example, the position switches for monitoring a two-channel safety door will be
connected to channels 1 and 5.

Make the settings under "Channel parameter" as shown in the figure below.

> Channel 1,5

> » Channel 1

Sensorsupply 1 : [
Gz msl]

> » (Channel 5

$7-1500
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8. In this example, the laser scanner for monitoring the accessible entry area is to be connected
to channels 2 and 6.

Make the settings under "Channel parameter” as shown in the figure below.
> Channel 2, 6

1002 evaluation, equivalent .
Supplyvalue 0 .

50 msl3l
= —
Test 0-5ignal not necessary i

> » (Channel 2

Sensorsupply 2
||

|
E

» » (Channel 6

Semsorsupplys |+
s~

9. Disable the unused DI channels 3 and 7 by clearing the "Activated" check box.

Result

The configuration of the fail-safe DI module is now complete.
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6.3.5 Step 4: Configuring an F-DQ module for connecting a motor

Introduction

In this step, you configure a fail-safe digital output module for indirect connection of a motor
to channel 0 via two contactors.

You will find detailed information on the parameters in the online help.

Procedure
1. Inthe device view of the ET 200SP, add an F-DQ 4x24VDC/2A PM HF fail-safe digital output
module by dragging it from the hardware catalog to slot 2.
2. Select the "l/O addresses" area in the "Properties" tab.
Leave the "Start address" parameter set to 6 for this example.
3. Change to the "F-parameter" area. Here, you can change the following parameters or accept
the default settings:
— "F-destination address"
— "F-monitoring time"
— "Behavior after channel fault"
— "F-1/0 DB-number"
Leave the settings unchanged for the F-parameters for this example.
4. Change to the "DO parameter" area.
Make the settings under "Channel parameter" as shown in the figure below.
DO parameter
Maximum test period: !1DE|D tec|w
Channel 0
¥ Activated
Max readback time dark test: !1_0 ms|
Max readback time switch on .
test: |06 ms |
Dﬂctivated light test
EDiagnosis:‘Mre break
5. Disable the unused DQ channels 1, 2 and 3 by clearing the "Activated" check box.
Result
The configuration of the fail-safe DQ module is now complete.
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6.3.6 Step 5: Configuring an F-DI module for user acknowledgement, feedback
circuit and start

Introduction

In this step, you configure a fail-safe digital input module for connection of a user
acknowledgment, a feedback circuit and start.

You will find detailed information on the parameters in the online help.

Procedure
1. In the device view of the ET 200SP, add an F-DI 8x24VDC HF fail-safe digital input module by
dragging it from the hardware catalog to slot 3.
2. Select the "I/O addresses” area in the "Properties” tab.
Leave the "Start address" parameter set to 11 for this example.
3. Change to the "F-parameter" area. Here, you can change the following parameters, if
necessary, or apply the default settings:
— "F-monitoring time"
— "F-destination address"
— "Behavior after channel fault"
— "F-1/0 DB-number"
Leave the settings unchanged for the F-parameters for this example.
4. Switch to the "DI parameter” area.
Disable the "Short-circuit test" parameter of the sensor supply for channels 3 and 7.
S7-1500
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5. Inthis example, a feedback circuit is to be connected to channel 0.

Make the settings under "Channel parameter" as shown in the figure below.
> Channel 0, 4

> »  (Channel 0

Disable channel 4 by clearing the "Activated” check box.
6. In this example, the user acknowledgment is to be connected to channel 1.

Make the settings under "Channel parameter" as shown in the figure below.
Channel 1, 5

> > (Channel 1

Sensorsupply 1 /

Disable channel 5 by clearing the "Activated” check box.
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7. In this example, start is to be connected to channel 3.

Make the settings under "Channel parameter" as shown in the figure below.
> Channel 3, 7

> » (Channel 3

Sensorsupply 3

ms

Disable channel 7 by clearing the "Activated” check box.
8. Disable the unused DI channels 2 and 6 by clearing the "Activated" check box.

9. Add a server module by dragging it from the hardware catalog to slot 4.

Result

The configuration of the fail-safe DI module and the ET 200SP is now complete.
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6.3.7 Step 6: Download hardware configuration

Introduction

In this step, you download the hardware configuration to the F-CPU.

Procedure

1. Select the F-CPU in the project tree.

2. In the shortcut menu for the F-CPU, select "Download to device > Hardware configuration”. If
an online connection to the F-CPU does not yet exist, you are prompted to establish this
connection.

Result: The hardware configuration is compiled. The "Load preview" dialog is displayed
afterward.

3. Click the "Load" button.

Result: The hardware configuration is downloaded.
4. The "Load results" dialog is then displayed, if applicable. Next click the "Finish" button.
$7-1500
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6.3.8 Step 7: Assign device name

Introduction

In this step, you assign a valid PROFINET device name to the interface module. The device
name of the F-CPU has already been assigned during the download of the hardware

configuration.

The PROFINET device names are created automatically by STEP 7 Professional V17; you only

need to assign them.

For additional information on PROFINET 10O, refer to the "PROFINET with STEP 7 V17
(https://support.industry.siemens.com/cs/ww/en/view/49948856)" function manual.

You will find additional information on configuring PROFINET 10 in the online help for STEP 7

Professional V17 under "Configurations for PROFINET 10".

Assign PROFINET device name. X
Configured PROFINET device
PROFINET device name: | io-device_1 |v|
R Type:  [IM155-6 PN ST |
Online access
Type of the PGIFC interface: ﬁ_PNl‘IE |'|
PGIPC interface: |m Highspeed USB-Ethernet Adapter |‘| © IE
Device filter
[]only show devices of the same type
DOnlyshow devices with bad parameter settings
u []onlyshow devices without names
- Accessible devices in the network:
IP address MAC address Type Mame Status
DFIash LED 0.0.00 00-1B-1B-1F-3F-1A ET2005P = G oK
192.168.01 00-1B-1B-13-45-18 57-1500 plc_1.profinetschn._.. G OK
Update | | Azcign name
Online status information:
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Procedure

Result

$7-1500
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1. Change to the Network view.
2. Select "PN/IE_1" subnet in the network view.
3. Select "Assign device name" from the shortcut menu.
Result: The "Assign PROFINET device name" dialog opens.
4. Select"io_device 1" for the ET200SP in the "PROFINET device name" drop-down list.

5. Select the entry with the type "ET 200SP" in the "Accessible participants in the network"
table.

6. You can use the "Flash LED" button to identify the device.

7. Click the "Assign name" button.

You have successfully assigned the device name of the IM155-6 PN ST.
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6.3.9

Introduction

Step 8: Assign PROFIsafe addresses

Each F-1/O is uniquely addressed by its PROFIsafe address. The PROFIsafe address consists of
an F-source address and an F-destination address.

The uniqueness of the PROFIsafe address is ensured by the combination of F-source address
and F-destination address.

The PROFIsafe address must be unique network-wide and CPU-wide (system-wide) for each
ET 200SP F-module. This is the case if the following two conditions are met:

e The F-source address ("Basis for PROFIsafe addresses" parameter) of the F-CPU is unique
network-wide.

* The F-destination address of the F-module is unique CPU-wide.

Detailed information on PROFlIsafe addresses is available in the manual "SIMATIC Safety -
Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)" in the section
"Configuring".

Detailed information on the assignment of PROFIsafe addresses is available in the manual
"SIMATIC Safety - Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)" in the section "Assigning
the F-destination address for ET 200SP fail-safe modules".

Rules for address assignment

234
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The ET200SP is an F-module of the PROFIsafe address type 2. Keep to the following rules
when assigning the PROFIsafe addresses:

AWARNING

F-1/0 of PROFIsafe address type 2 is uniquely addressed using a combination of F-source
address ("Basis for PROFIsafe addresses of the assigned F-CPU" parameter) and F-destination
address.

The combination of F-source address and F-destination address for each F-I/O must be
unique network-wide* and CPU-wide** (system-wide). In addition, the F-destination
address must not be occupied by F-1/0 of PROFIsafe address type 1.

To ensure that addresses are unique across F-CPUs for supported configurations, you need
to ensure that the "Basis for PROFIsafe addresses” parameter of all F-CPUs is unique network-
wide*. This is achieved by having different settings for the "Basis for PROFIsafe addresses”
parameter of the F-CPUs.

* A network consists of one or more subnets. "Network-wide" means beyond the boundaries
of the subnet(s). In PROFIBUS, a network includes all nodes accessible via PROFIBUS DP. In
PROFINET IO, a network includes all nodes accessible via RT_Class_1/2/3
(Ethernet/WLAN/Bluetooth, Layer 2) and if applicable RT_Class_UDP (IP, Layer 3).

$7-1500
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** "CPU-wide" means all F-1/0s assigned to an F-CPU: central F-1/O of this F-CPU as well as F-
I/Os for which the F-CPU is DP master/IO controller. An F-1/O that is addressed using I-slave-
slave communication is assigned to the F-CPU of the I-slave and not to the F-CPU of the DP
master / 10 controller.

Procedure
For this example, leave the PROFIsafe addresses assigned automatically by the F-system. The
module is ready for the assignment of the F-destination address when all LEDs are lit red.
Assign the PROFIsafe addresses as follows:
1. Select the ET 200SP in the network view.
2. Select "Assign F-destination address" from the shortcut menu.
3. Under "ldentification”, select the method to be used for identifying the F-modules.
"by LED flashing"
This is the default setting. During identification, the STATUS LEDs of the F-modules to
be identified flash.
— "by serial number"
If you cannot see the F-modules clearly, you can identify them by the serial number of
the interface module.
Note
The displayed serial number may have a year number added to it compared with the
serial number printed on the interface module. The serial numbers are nevertheless
identical.
4. Inthe "Assign" column, select all the F-modules to which you want to assign the F-
destination address.
If you select the interface module in the "Assign" column, all F-modules of the station are
selected.
5. Click the "Identification” button. Check whether the status LEDs for the F-modules whose F-
destination address you want to assign are flashing green.
If you identify using the serial number, compare the displayed serial number with the
serial number of the interface module.
6. Confirm successfully identified F-modules in the "Confirm" column of the table.
7. Use the "Assign F-destination" button to assign the F-destination addresses to the F-
modules.
You must confirm the "Confirm Assignment” dialog within 60 seconds.
8. Close the dialog.
Result
You have successfully assigned the PROFIsafe addresses.
S7-1500
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6.3.10 Summary: Configuring the Hardware

Summary
So far, you have configured the following according to the task definition for the example:
* An F-CPU 1516F-3 PN/DP
* An ET 200SP with:
— Interface module IM 155-6 PN ST

— An ET 200SP fail-safe digital input module for connecting an emergency stop, position
switches for monitoring a safety door, and the laser scanner for monitoring the
accessible production area.

- Start addresses of the input and output addresses: both 0
- Channels 0 and 4 for emergency stop

- Channels 1 and 5 for safety door position switch

- Channels 2 and 6 for the laser scanner

— One ET 200SP fail-safe digital output module for connecting a motor

- Start addresses of the input and output addresses: both 6
- Channel O for indirect switching of motor via two contactors

— An ET 200SP fail-safe digital input module for user acknowledgment, feedback circuit
and start.

- Start addresses of the input and output addresses: both 11
- Channel O for feedback circuit
- Channel 1 for user acknowledgment
- Channel 3 for start
— Server module

You can now continue with programming the safety program.

$7-1500
236 Getting Started, 10/2021, ASE03981761-AD

www.PLCL1.ir


www.PLC1.ir

SIMATIC Safety V17
6.4 Programming

6.4 Programming

6.4.1 Introduction

Introduction
In this example, you create a fail-safe block (F-FB). In F-FB you program:
* the safety door function,

* the emergency stop function (safety circuit for shutdown with emergency stop, if the
safety door is open, or the protected area monitored by the laser scanner is entered),

» afeedback monitoring circuit (as automatic restart protection in case of a faulty contactor)
* the user acknowledgment for reintegration

You then compile the safety program and download it to the F-CPU.

6.4.2 The structure of the safety program

Introduction

When you insert the F-CPU, an F-runtime group and the associated F-OB with main safety
block (F-FB with instance DB) are created by default.

The first step in programming your safety program is the main safety block. When this block
is compiled, additional instructions are added that call the remaining F-blocks of the safety
program.

$7-1500
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The structure of a safety program
For structuring purposes, a safety program consists of one or two F-runtime groups.
The main safety block is called in the F-CPU by the F-OB assigned to the F-runtime group.

From the main safety block you can call additional F-FBs and F-FCs with safety functions.

: |

F-FB | F-FC |

|| FoB > | Main-Safety-Block ‘[ FERLFFRG ] |
|

|

Figure 6-3 F-runtime group

This example consists of one F-runtime group. The F-FB "Safety_Interlock” is called from the
main safety block of the F-runtime group.

Detailed information on F-runtime groups is available in the manual "SIMATIC Safety -
Configuring and Programming
(https:/Isupport.industry.siemens.com/cs/ww/en/view/54110126)" in the section "Defining F-
Runtime Groups".

Detailed information on the safety program is available in the manual "SIMATIC Safety -
Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)" in the section "Program
structure of the safety program (S7-1500)".

Programming

A safety program consists of F-blocks that you create using the FBD or LAD programming
language and F-blocks that are automatically added.

In this example, you program using the FBD programming language. Note the following
differences compared to programming a standard user program:

e Preconnection of the enable input EN or evaluation of the enable output ENO is not
possible.

* Limitations in the instructions
e Limitations in the used data types and operand areas
* Fail-safe signals are shown in yellow in the LAD/FBD Editor.

(refer to the manual "SIMATIC Safety - Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)" in the section "Overview of
Programming").
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6.4.3 The Safety Administration Editor

The Safety Administration Editor supports you in the following tasks:

Displaying the status of the safety program

Displaying the F-collective signature

Displaying the status of the safety mode

Creatinglorganizing F-runtime groups

Displaying information on the F-blocks

Displaying information about F-compliant PLC data types

Specifying/changing access protection

Specifying/changing general settings for the safety program

General
* Fruntime group
F-runtime group 1 [RTG1]
F-blocks
Fcompliant FLC data types
Protection
Settings

@

@

I EmEw |

General

Safety mode status

Current mode

Safety program status

Offline program

Online program

Program signature

Descripticn

Collective Fsignature

Disable safety mode |

H |Safetymode is activated. |

H |The offine safety program is consistent. |

H |The online safety program is consistent. |

Status  Offline signature Online signature
[¥] SCBEG409 S5CBEG409

Detailed information on the Safety Administration Editor is available in the manual "SIMATIC
Safety - Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)".
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6.4.4 Step 9: Specifying the centralized settings for the safety program

Introduction

In this step, you learn how to call the Safety Administration Editor.

Opening the Safety Administration Editor
1. Inthe project tree of the F-CPU, double-click on "Safety Administration".
Result:The Safety Administration Editor opens.
You make central settings for the safety program in the Safety Administration Editor.
2. In the area navigation of the Safety Administration Editors, switch to "F-runtime group".

The automatically created F-runtime group and the F-OB with the associated main safety
block are displayed when you create the F-CPU.

Leave the preset blocks for this example.

3. In the area navigation of the Safety Administration Editor, switch to "Settings".
Here you can make the settings for the safety program.
Keep the preassigned settings for this example.

For additional information on the Safety Administration Editor, refer to the "SIMATIC Safety -
Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)" manual in the section
"Safety Administration Editor".
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Introduction

Specifying inputs and outputs for the safety program

Result

$7-1500

Step 10: Create PLC tag table

6.4 Programming

You create symbolic names for each input and output of the F-1/O in the PLC tag table.

Mame Data type | Address
1 <3 ESTOP Bool %100
2 4l Safety_Door_SWi Bool 310.1
3 <l Laserscanner Boaol %102
4 4l Safety_Door_SW2 Bool *I0.5
5 4 Safety Door_SW1_VS Bool %111
6 4l Safety_Door_SW2_VS Bool %15
7 <3 Motor VS Bool %60
8 4l Feedback Bool %I111.0
9 4l Quit Bool %111
10 <ol START Bool %113
11 gl Motaor Bool %060

1. Create a new PLC tag table in the F-CPU project navigation under "PLC tags" with "Add new

tag table".

2. Rename the new PLC tag table with the [F2] key as "Safety Program”.
3. Double-click the PLC tag table to open it.

4. Assign symbolic names for the inputs and outputs as shown in the figure above.

In the next steps of the Getting Started, you can now assign symbolic names to the inputs
and outputs of the instructions simply using drag-and-drop from the detail view of the "Safety

Program" PLC tag table.
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6.4.6 Step 11: Creating an F-FB

Introduction

In this step, you create an F-FB in which you program the safety functions for this example in
the next steps.

Add new block [X
MName:
|Block_1 |
Language: FED ﬂ
= S p—
Organizmtion () Manual
iz @ Automatic
Fail-safe: [# Create F-block E

% Description:

Function blocks are code blocks that store their values permanentlyin instance data blocks,

Function black so that theyremain available after the block has been executerﬂ

o

Function

Data block

More_.

> | Additional information

Add new and open oK Cancel
pe

Procedure
1. Go to the "Program blocks" folder of the F-CPU and double-click "Add new block".
Result: The "Add new block" dialog opens.

2. Under "Name" enter "Safety_Interlock" for the name of the F-FB.

3. Click the "Function block" button on the left.

4. Select the "Create F-block" option.

5. Choose "FBD" as the language for the F-FB.

6. Close the dialog box with "OK".
Result

The F-FB "Safety_Interlock" is created in the "Program blocks" folder and opens automatically

in the LAD/FBD Editor.

You can now continue with programming the safety functions in the next step.
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6.4.7 Step 12: Programming the safety door function

Introduction
In this step, you program the safety door function for this example.

You will find detailed information on the "SFDOOR" instruction in the online help.

%82
"SFDOOR_DB"
SFDOOR
- == EN

W01
"Safety_Door_

SWI™ — |1

Wo 5
"cafety_Door_

SW2" — 2

W1
"Safety_Door_

SWI_VS" —0 gpAD_IN1

W15

"cafety_Door_
SW2_VS" —0 QBAD_IN2
true — QPEN_NEC Q — #EN_Safety_Door
true — ACK_MNEC ACK_REQ — -
9111 DIAG
"Quit® — ACK END —

Procedure
1. Create the following static tag of data type BOOL in the interface of the "Safety Interlock" F-
FB:
MName Data type
g = EN_Safety_Door Bool
2. Insert the "SFDOOR" instruction from the "Safety functions" subfolder of the "Instructions”
task card into network 1.
3. Click "OK" to confirm the "Call options" dialog.
4. Supply the inputs and outputs as shown in the figure above.
5. Insert one "Invert RLO" each at the inputs QBAD IN1" and "QBAD_IN2" from the "Instructions"
task card.
Result
The programming of the safety door function is now complete.
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6.4.8 Step 13: Programming the emergency stop function

Introduction
In this step, you program the emergency stop function for this example.
An emergency stop is executed:
* when the emergency stop is activated
* when the safety doors open
¢ when the protected area of the laser scanner is entered

You will find detailed information on the "ESTOP1" instruction in the online help.

&
W0 .0 %WDB3
"ESTOP" = "ESTOP1_DB"
#EN_Safety_Door — ESTOP1
W0 2 -~ EN
"Laserscanner” — ik E_STOP

Q — #EN_Safety

frue = ACK_NEC Q_DELAY — -
9111 ACK_REQ — ---
"Quit® — Ack DIAG
T#0rms — TIME_DEL ENO —

Procedure

1. Create the following static tag of data type BOOL in the interface of the "Safety Interlock" F-
FB:

Name Data type
4] = EN_Safety Bool

2. Insert the "AND logic operation" instruction from the "Bit logic operations" subfolder of the
"Instructions" task card in network 2.

3. Insert a third input at the "AND logic operation" instruction by clicking on the yellow star.
4. Supply the inputs of the instruction as shown in the figure above.

5. Insert the "ESTOP1" instruction from the "Safety functions" subfolder of the "Instructions"
task card into network 2.

6. Click "OK" to confirm the "Call options" dialog.
7. Supply the inputs and outputs of the instruction as shown in the figure above.

8. Connect the output of the "AND logic operation" instruction to the "E_STOP" input of the
"ESTOP1" instruction.

Result

The programming of the emergency stop function is now complete.
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6.4.9 Step 14: Programming the feedback monitoring

Introduction
In this step, you program the feedback circuit monitoring for this example.

You will find detailed information on the "FDBACK" instruction in the online help.

%DB4
& “FDEACK_DE"
w113 FDBACK
“START" — o — EN
#EMN_Safety — 3¢ oM
W11.0
“Feedback” — FEEDBACK
W6 .0 %06 .0
“Motor_V5" =0 QBAD_FIO Q — "Motor®
frue = ACK_NEC ERROR — -
W11 ACK_REQ — -
"Quit® — Ack DIAG
T#500ms — FDB_TIME ENOD —

Procedure

1. Insert the "AND logic operation” instruction from the "Bit logic operations" subfolder of the
"Instructions" task card in network 3.

2. Supply the inputs of the instruction as shown in the figure above.

w

Insert the "FDBACK" instruction from the "Safety functions" subfolder of the "Instructions"
task card into network 3.

Click "OK" to confirm the "Call options" dialog.
Supply the inputs and outputs of the instruction as shown in the figure above.

Insert a "Negate RLO" at the "QBAD_FIO" input from the "Instructions” task card.

N o oA

Connect the output of the "AND logic operation” instruction to the "ON" input of the
"FDBACK" instruction.

Result

The programming of the feedback monitoring is now complete.
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6.4.10 Step 15: Programming the User Acknowledgment for Reintegration of the F-
I/0

Introduction

In this step, you program the user acknowledgement for reintegration of the F-1/O for this
example.

In your safety program, you must provide a user acknowledgment for the reintegration for
the F-1/0O. In this example, this is the "Quit" input.

You can use the ACK_GL instruction to reintegrate all F-1/O of an F-runtime group.

Note

A user acknowledgment with a positive edge at the ACK_GL instruction is required for a
reintegration of the F-1/O (i.e., for switching from fail-safe values (0) to process data) after a
fault is corrected:

e After every communication error
» After F-1/O faults or channel faults when parameter ACK_NEC = true in the F-1/O DBs

You will find detailed information on the "ACK_GL" instruction in the online help.

If you use the option of user acknowledgment by means of an acknowledgment key and
there is a communication error / F-1/O fault / channel fault on the F-module to which the
acknowledgment key is connected (F-DI 8x24VDC HF on slot 3), acknowledgment for
reintegration of this F-module is not possible.

This "block" can only be removed by a STOP/RUN transition of the F-CPU.

Consequently, it is recommended that you also provide for an acknowledgment by means of
an HMI system in order to acknowledge reintegration of the F-module to which the
acknowledgment key is connected. You can find more information on this in the manual
"SIMATIC Safety - Configuring and Programming
(https:/Isupport.industry.siemens.com/cs/ww/en/view/54110126)", section "Implementing
User Acknowledgment in the Safety Program of the F-CPU of a DP Master or 10 Controller").

YDB5
*ACK_GL_DB"
ACK_GL
o= EN
W11.1
"Quit” — ACK_GLOE ENO —
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Procedure
1. Insert the "ACK_GL" instruction from the "Safety functions" subfolder of the "Instructions”
task card into network 4.
2. Click "OK" to confirm the "Call options" dialog.
3. Supply the input as shown in the figure above.
Result
The programming of the user acknowledgment is now complete.
6.4.11 Step 16: Programming of the main safety block

Introduction

In this step, you program the main safety block for this example. The main safety block was
created automatically when the F-CPU was created.

DB 6
“safety_
Interlock_DE"
B2
"safety_Interlock”

—iEN ENOD

Procedure
1. Double-click in the project navigation to open the main safety block "Main_Safety".
2. Use drag-and-drop to insert the F-FB "Safety_Interlock” into network 1 of the main safety
block.
3. Click "OK" to confirm the "Call options" dialog.
Result
The F-FB "Safety_Interlock" is now called cyclically in the main safety block.
You have now programmed the functionality according to the task definition of the example.
You can now proceed with the next steps to compile the safety program and then download
the safety program along with the hardware configuration to the F-CPU.
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6.4.12 Step 17: Compiling the safety program

Introduction
In this step, you compile the safety program.

A consistency check is performed on the execution-relevant F-blocks when the safety
program is compiled, that is, the safety program is checked for errors. Any error messages are
output in the "Compile" tab. After a successful consistency check, the additionally required F-
system blocks are generated automatically and added to the F-runtime group to generate an
executable safety program.

Procedure

1. Select the F-CPU in the project tree.

2. In the shortcut menu for the F-CPU, select "Compile > Software (only changes)”.

Result: The safety program is compiled.

Result

After successful compilation, you always have a consistent safety program that is ready for

approval.

$7-1500

248 Getting Started, 10/2021, ASE03981761-AD

www.PLCL1.ir


www.PLC1.ir

SIMATIC Safety V17
6.4 Programming

6.4.13 Step 18: Download the safety program to the F-CPU

Introduction

In this step, you download the safety program to the F-CPU.

Procedure
1. Select the F-CPU in the project tree.
2. In the shortcut menu for the F-CPU, select "Download to device > Software (only changes)”.
If an online connection to the F-CPU does not yet exist, you are prompted to establish this
connection.
Result: The "Load preview" dialog is displayed.
3. Click the "Load" button.
Note
To download the entire safety program, the F-CPU must be in STOP mode.
Result: The safety program is downloaded and the "Load results" dialog is displayed.
Load resuits %
9 Status and actions after downloading to device
Status |1 Target hiessage Action
Jﬂ, & ~ rcCa Downloading to device completed without error.
(v = CRC comparison Comparison results of CRCs
v All CRCs match.
() Online and offline collective signatures match.
[«] i [2]
| Finish | | Load | | Cancel |

4. Check in the dialog if the F-collective signatures are identical online and offline.

If so, the download operation was successful. If not, repeat the download operation.
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5. Click the "Finish" button.
6. Switch the F-CPU from STOP to RUN mode.

The display of the F-CPU shows you the current status of the safety mode in the "Overview
> Fail-safe" menu item.

i Fail-safe

Safety mode;

Enabled

Collective signature:
5F960626

Last fail-safe modification:
01/21/2012 10:26:58 PM

ESC

Note

Once a safety program has been created, you need to perform a full function test
according to your automation task (see SIMATIC Safety - Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126) manual).

Result
You have now finished creating the safety program according to the task definition of the
example.
In the following appendix, we show you how easy it is to set up access protection for your
safety program and the F-CPU.
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6.5 Setting up access protection

Introduction

It is essential to provide access protection in production mode for the access to the SIMATIC
Safety F-system.

No access protection is initially necessary for test purposes, commissioning, etc. This means
you can execute all offline and online actions without access protection, that is, without
password prompt.

In this step, you set up access protection for the safety program and the F-CPU.

For additional information, refer to the "Access protection” chapter in the SIMATIC Safety -
Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126) manual.

Procedure
To set up access protection for productive operation, follow these steps:
1. Inthe area navigation of the Safety Administration Editors, switch to "Access protection”.
2. Under "Offline safety program protection" click "Set up". Enter the password in the dialog
that appears, and enter it again to confirm.
3. Close the dialog with "OK".
Result: You have set up access protection for the safety program.
4. Under "F-CPU access protection”, click the link "Go to the "Protection” area of the F-CPU".
Result: You switch to the device view of the F-CPU.
5. Under "Protection”, select the "Full access (no protection)” option. Under "Access
permission”, enter a password. Then enter the password again to confirm.
Select the access level for the PLC.
Access level Access Access permission
HIA Read Write Fail-safe | Password
(@ Full access incl failsafe (no protection) + + vy + EEEE R [~]
() Full access (no protection) v A4 v
D Read access 4 '
() HM access A"
f:) Mo access (complete protection)
6. Select the F-CPU in the project tree.
7. In the shortcut menu for the F-CPU, select "Download to device > Hardware and software
(only changes)".
Result: You have set up access protection for the F-CPU and the safety program.
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Result
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You can only make changes to the safety program offline on your programming device/PC if
you enter the password from Step 2.

You cannot overwrite the safety program in the F-CPU until you enter the password from Step
4.

As the next step, acceptance testing of the system may be necessary for productive
operation. For additional information regarding acceptance testing, refer to the "System
Acceptance Test" chapter in the "SIMATIC Safety - Configuring and Programming
(https://support.industry.siemens.com/cs/ww/en/view/54110126)" manual.
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6.6 Typical configuring and programming errors and their causes

Errors, causes and remedy measures

Type

Error

Possible causes

Configuration error

F-blocks cannot be downloaded to the F-CPU.

F-CPU parameter "F-activation” is not activated
in the "Fail-Safe" area.

Configuration error

DIAG-LED flashes red and all channel error LEDs on
the F-module are lit

The PROFIsafe address does not match the
PROFIsafe address in the hardware
configuration.

Configuration error

The DIAG-LED on the F-module flashes red and
TIMEOUT error in the DIAG byte of the F-1/0 DB

Monitoring time of the F-module < max. cycle
time of the F-runtime group.

Configuration error

The DIAG-LED on the F-module flashes red and CRC
error in the DIAG byte of the F-1/0 DB

e Loaded safety program is not consistent with
the loaded hardware configuration.

e Safety program is inconsistent.

e PIQI/PIl of the F-module is being overwritten
by the standard user program.

Configuration error

The DIAG-LED on the F-DI module flashes red,
channel error LED is lit and F-module signals
discrepancy

Sensor connection does not match parameter

assignment, for example:

¢ Only one switching contact is connected to a
channel with 1002 evaluation

e Asensor with nonequivalent contacts is
connected to a channel set to "two-channel
equivalent".

Programming error

F-CPU changes to STOP

* Main safety block is being called more than
once in the cyclic program.

¢ Operands of F-DBs are being written to in
the standard user program.

¢ Undeclared TEMP variables are being used in
the safety program.

¢ Bit memory that is modified during
processing of the main safety block, e.g.,
clock memory, is being read-accessed in the
safety program.

¢ Overflow with mathematical functions.

¢ F-monitoring time set too low. The F-
monitoring time must be greater than the
max. runtime (see section "Monitoring and
response times" in the manual "SIMATIC
Safety - Configuring and Programming
(https://support.industry.siemens.com/cs/ww
len/view/54110126)").
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