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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG ("Siemens"). They are
non-binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with Industrial Security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1.1 Overview
1 Task
1.1 Overview

Introduction

Recipes summarize related data like machine configurations or production data.
These data can then, for example, be transferred from the operator panel to the
controller in one step to switch the production to another product variant. Vice
versa, it is also possible to transfer the configuration data you entered directly at
the machine to the operator panel and save them in the recipe.

Automation task

The application shows a simplified filling process using recipe management and
clarifies the following topics:

e How to use the standard recipe view
e Using self-made displays to configure recipes

1.2 Requirements

There are two possibilities to display and edit recipes and the involved recipe data
records on the operator panel during runtime in WinCC Advanced:

e "Recipe view"
e Recipe screen

Topics not covered by this application
This application does not include a description of

e the engineering tools
SIMATIC STEP 7 (TIA Portal) or SIMATIC WinCC (TIA Portal)

e the used operator panels.
Basic knowledge of these topics is assumed.

Handling of recipes
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2 Solution
2.1 Overview

The following section describes the automation task using the application example.

The following diagram gives a schematic overview of the hardware configuration

Figure 2-1

TP900 Comfort Panel _
— S7-1500

|

[ PROFINET IE

Setup

The included configuration considers a plant with one production line which is
operated with a SIMATIC HMI panel.

e SIMATIC HMI TP900 Comfort
e SIMATIC S7-1500
All nodes are connected to one another via PROFINET.

Description of the core functionality

The difference between a standard recipe view and a recipe screen is considered
in detail using two application examples. The two examples show how the settings
impact the properties of the used recipe tags at the operator panel and at the
controller.

2.2 Application example 1: "AdvancedRecipe”

The application example "AdvancedRecipe” shows how to create and configure a
standard recipe view in simple steps. The following aspects are considered:

e Creating a recipe data block
e Creating a new recipe, recipe elements and recipe data records
e Configuring a recipe view

Handling of recipes
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2.3 Application example 2: "RecipeScreen”

Figure 2-2

SIEMENS SIMATIC HMI

Application "Advanced Recipe”

Recipe Name:

Data Record Name:

LemonGreen

Entry Name

Red 50
Green 205
Blue 50
Color LemonGreen

B«

Data record read

Topics not covered by this application
This application does not contain any descriptions on the following issues:
e Network connection
e Hardware configuration

Assumed knowledge
Basic knowledge of
e S7-1500
e STEP7 (TIA Portal)
e WinCC Advanced V13
e SIMATIC HMI panels
is assumed.

2.3 Application example 2: "RecipeScreen”

The application example "RecipeScreen” describes how to configure an RGB ink
mixing system for mixing and filling a previously programmed ink recipe using a
self-made recipe screen.

The ink recipe consists of the three RGB colors (red, green and blue).
The filling procedure is carried out as follows:

e Selecting the ink mixture with the recipe function on the HMI panel.

¢ Filling the selected ink mixture and transporting it with a conveyor belt.

The core of this application example is how to use a recipe screen regarding
following topics:

e Creating RGB recipe, recipe elements and recipe data records

Handling of recipes
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2 Solution

2.4 Hardware and software components

e Creating HMI tag and connecting with the PLC tags

e Integrating the RGB recipe in the HMI screen of the ink mixing system

Figure 2-3

SIEMENS

Application "Recipe Screen”

Process Control

MixerTank

color selected [N

Fill Tank
Tank empty

Bottles
FillingPosition
Fill Bottle

‘Warning

Recipe changed

O OHOHOH O OHO O OHOOHOHOHOD O

SIMATIC HMI

—Recipes

-
iu
__Bottles

Counter 5 ]
Yellow E]
| LimeGreen E]

B Petrol

— MixerTank filing

FILL | STOP DRAIN

Topics not covered by this application
This application does not include a description of:
e Network connection and hardware configuration
e S7 programs

Assumed knowledge
Basic knowledge of
e S7-1500
e STEP7 (TIA Portal)
e WinCC Advanced V13
e SIMATIC HMI panels

is assumed.
2.4 Hardware and software components
241 Validity

This application is valid for
e STEP7 (TIA Portal) V16
e S7-1500 V1.7

¢ WinCC V16

Handling of recipes
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2 Solution

2.4 Hardware and software components

242 Components used

This application was set up with the following components:

Hardware components

Table 2-1
Component Qty Article number
SIMATIC HMI TP900 COMFORT 6AV2124-0JC01-0AX0
CPU 1515-2 PN 6ES7515-2AM00-0ABO
Software components
Table 2-2
Component Qty Article number

V16

SIMATIC WinCC Advanced | 1

6AV210.-....6-0

SIMATIC STEP 7 V16
Professional

6ES7822-1A.06-..

Example files and projects

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

Table 2-3

Component

Note

109739999 CODE_Application_AdvancedRecipe V16.zip

This zip file contains
a preconfigured
WinCC Advanced
project required for
Application example
No. 1.

109739999 CODE_Application_RecipeScreen_V16.zip

This zip file contains
the STEP 7 and
WinCC Advanced
project required for
Application example
No. 2.

109739999 Handling of recipes V16 DOC en.pdf

This document.

Handling of recipes
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3.1 Recipe structure
Figure 3-1
Yellow
Red 255 L
Greea = Petrol || =
Bl Red 50 2
Green 205 g
Blue 50 2
= = |
Recipe element
Recipes

Recipes summarize related production data, e.g. mixture ratios.

A recipe contains several recipe data records with a predefined data structure, e.qg.
for an ink mixing system (RGB colors).

Recipe datarecords

The structure of each register in figure 3-1 is identical and represents one recipe
data record in which the mixture ratios, e.g. for producing a specific mixed color
(yellow, orange, petrol, ...) are saved.

Recipe elements

Figure 3-1 shows that each register contains identical fields (red, green, blue).
Each field represents a recipe element. This means that only the value of the
individual recipe elements is different.

Example:

All mixed inks in the recipe "RGB colors” contain the following components or
elements

e Red

e Greenand

e Blue

and only the value of the individual element is different.

Handling of recipes
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3 Basics

3.1 Recipe structure

E.g.
Table3-1
"Color” recipe data records
Yellow Lemon green Petrol
% Red 255 50 0
c
Q
<=
< Green 255 205 153
Q
o
.g Bl 0 50 153
2 ue
Recipe "RGB colors”
Note For further information, please refer to the "WinCC Advanced V16~ system

manual under Definition and applications.

Handling of recipes
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3 Basics

3.2 Recipe view and recipe screen

3.2

Note

3.2.1

Note

3.2.2

Recipe view and recipe screen

Recipes on the operator panel can be displayed or edited with a recipe view or a
recipe screen.

For further information, please refer to the "WinCC Advanced V16” system
manual, chapter "Display of recipes”

Recipe view

The recipe view is a screen object that you configure in the "Screen” editor and use
in runtime to display and edit recipe data records.

Figure 3-2
Recipe Name: No.:
~] = |
Data Record Name: No.:
=1 [= |

B B 0| ® & b

Status bar

The recipe view shows recipe data records in table format. The finished screen
object allows you to quickly create a recipe management and save time. The style
and design can be adapted to a certain degree.

For further information, please refer to the "WinCC Advanced V16" system
manual, chapter Description of the advanced recipe view”

Recipe screen

A recipe screen is a custom recipe input screen within the HMI operator panel
which is configured using 1/O fields and other screen objects in the "Screens”
editor. In this example, it is a process image of the ink mixing system. It enables in
particular:

e Entering configuration data in the context of, e.g., a graphic representation of
the machine.

Handling of recipes
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3 Basics

3.2 Recipe view and recipe screen

Distributing the 1/O fields for a recipe over several recipe screens.

Configuring custom operating functions for the recipe screens in the process
images. (= Custom recipe screen)

Custom recipe screen

Custom screens enable you to tailor your recipe management to the system.
Several examples are shown below.

Handling of recipes
Entry ID: 109739999,

Different appearance of the recipe management depending on the logged in
user.

Hiding/showing objects

& Tankempty

Bottles

® fingposition
& et

warning
& Rexipe dhanged

" Recipes

P | A
*m hd

Process Control

Mok

T,
(

_ warning

@ sk

& Tonkemply
Bottles

& dngeosition
& ot

@ Recipe changed

‘ User A

Different object positions

User B

& illeyPosition
® i
warning MixerTank filing

Patrol

& Tankempty

Bottles

T,
i

V2.0,

04/2021
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3 Basics

3.2 Recipe view and recipe screen

e Locking buttons with passwords
(Only complete objects can be locked in standard recipe views. A recipe
screen enables you to lock individual elements in the recipe management.)

color
p—
. & sorne

warning

& Rexipe changed

e Configuring additional button functions.
(E.g. setting a status, adding a script or adding a counter for the number of
times a recipe function has been used.
The buttons in standard recipe views are assigned only one function. A recipe
screen enables you to add several functions.)

- £

‘ v SchreibeDatensatanSteuerung

Datensatmummer-name 18
Statusmeldung ausgeben Ein
Bearbeitungsstatus (Ausgabe, optional)

~ "ErhgheVariable

Varisble (EingabelAusgabe) Zahler_obertragene_Datensste

Wert 1
<Funktion hinaufigen>

® Filngpusition
& Batte

e,

Warning

& Reips chanisd

Note For further information, please refer to the "WinCC Advanced V16” system
manual, chapter Basics on the recipe screen”

Handling of recipes
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4.1 Overview

4 Application example 1: Standard recipe
view

4.1 Overview
The following figure shows the configuration steps for a standard recipe view:

Figure 4-1

PLC tags

.2 PN] » Program blocks » R

v by Recoas=s BT =
Recipes_DB
Neme Data type Stert value
1 40 ¥ Static
2 4@ s ~ Recipes_info Struct
sla « RecipeNumber Int 0
4 @ L] DataRecordNumber Int 0
S 4 s v Recipes_List struct
6 4 = v Colors(RGB) Struct
7 @ L) Red Int 0
8 @ L) Green Int 0
S @ L) Blue Int 0
10 @ = ColorName string
= i ]

HMI tags

Application_StandardRecipe » HMI_1[TP900 Comfort] » HMitags » Recipes Tags [4]

e F
Recipes_Tags
Name Data ... | Connection FLC. |PLCtag
@  Recipe_RGB_Blue Int M_Connection_1 [] PLC_1  Recipes_DBRecipes_ListColors(RGE)Blue [ I
<@  Recipe_RGB_Green Int HM_Connection_1 PLC1 Recipes_DB.Recipes_List.Colors(RGE).Green (=]
4  Recipe_RGB_Red  Int HM_Connection_1 PLC_1 Recipes_DB.Recipes_List.Colors(RGE).Red
4  Recipe RGB_Color String  HM_Connection_1 FLC1 Recipes_DE Recipes_List Colors(RGS). cmmNam
[<] G ]
e

Recipe elements

..dRecipe » HML1 [TP900 Comfort] b Recipes

& LT =
Recipes
Hame Display name | Humber | Version
=) Recipe_RGB Colors(RGB) 1 [#] si2312016 2113
< "

|| Elements [ Datarecords |
Narne Display name  Tag
&3 Element Red  Red Recipe_RGB_Red
&3 Element Green Green Recipe_RGB_Green
=3 Element_blue  Blue Recipe_RGE_Blue
&3 Element_Color  Color Recipe_RGB_Color

=] 0 ]

Color selection recipe

Recipe Name: No.:
| 2 | =
Data Record Name: No.:

| 2 | ==

3
3

Status bar
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4 Application example 1: Standard recipe view

4.2 Configuration and settings

4.2

Note

4.2.1

Note

4.2.2

Note

4.3

43.1

Configuration and settings

This chapter describes details on the configuration of a standard recipe view.
At this point, it is assumed that the necessary software has already been
installed on your computer and that you are already familiar with handling the
software.

Opening the example project

Table 4-4

No. Description

1. Download the project "109739999 CODE_Application_AdvancedRecipe.zip” for
this documentation and unzip it.

2. Open the contained project "Application_AdvancedRecipe.zap13”
with STEP 7 (TIA Portal V13).

For further information, please refer to the "WinCC Advanced V16’ system
manual, chapter Retrieving compressed project”

Creating network

It is assumed that a connection between the S7 controller and the operator panel
has been established.

The "WIinCC Advanced V16” system manual provides further basics on the
following topics:

e Creating a new connection

¢ PROFINET parameters for the HMI connection

e Creating an integrated HMI connection

Creating the program in STEP 7

Before the recipe management can be created in WinCC Advanced, a recipe data
block for the S7-1500 must be created in STEP 7.

Recipe data block [DB1]

In the navigation pane, select "PLC_1>Program blocks”, double-click on "Add new
block” and proceed as follows:

Creating a data block

Table 4-1

No. Procedure

In the "Add new block” window, click on the "Data block” button. (1)

Enter a meaningful name in the "Name” field, e.g. "Recipes_DB". (2)

Then click "OK". (3)

Handling of recipes
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4 Application example 1: Standard recipe view

4.3 Creating the program in STEP 7

No. Procedure
Add new block X
Mame:
A
N Type: W Global DB -
% Language: | DE |'|
Organizmtion Mumber: 1 =
black | m
() Manual
@.ﬁuwmatic

% Description:

) Data blocks (DBs) save program data.
Function block

AL

Function

Data block\

> | Additional i ation

[+ Add new and open

Cancel

Configuring a data block

The recipe tags are declared under the following data structure in the data block
window "Recipes_DB”:

e Recipes-Info: contains the "RecipeNumber” and "DataRecordNumber” tags.
e Recipes-List: contains the recipes and the recipe element tags.

Handling of recipes
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4.3 Creating the program in STEP 7

Data structure: Recipes-Info

Table 4-2
No. Procedure
1. Under "Static”, click on "Add new”
Application_StandardRecipe » PLC 1 [CPU 1515-2 PN] » Program blocks » Recipes DB [DB1]
FF by Negeaasl H
Recipes_DB
Name Data type Start value Retain Accessible ... Visible in ... Setpoint
1 <4« Static
2 \L\ E
@ ) i
N—
2. Enter "Recipes_Info” as a name and then press "Enter”.
Application_StandardRecipe » PLC_1 [CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]
e R BT = |
Recipes DB
MName Data type Start value Retain Accessible .. Visiblein .. | Setpoint C..
1 4@ v Static
2 Recipes_Info 1 E
)
[<] N\ i | »
3. From the "Data type” drop-down list, select the data type "Struct” and then press
"Enter”.
Application_StandardRecipe *» PLC_1[CPU 1515-2 PN] *» Program blocks » Recipes_DB [DB1]
L Pferaoeas=sE H
Recipes_DB
Name Data type Start value Retain Accessiblef.. | Visible in ... | Setpoint Co...
1 4@ - Static
2 4. Recipes_Info IStruct D @ E D
3 L <Add new:
[<] i ]
4, Under "Recipes-Info”, click on "<Add new>" and enter "RecipeNumber” as a
name in the input field, then press "Enter”.
Application_StandardRecipe » PLC 1 [CPU 1515-2 PN] *» Program blocks * Recipes DB [DB1]
FHF R Regon=E B T =
Recipes DB
Mame Data type Start value Retain Accessiblef... Visiblein ... Setpoint Com...
1 40 v Smtic
2 4@ ® > Recipes_Info Struct D E g
3 | = [RecipeMumber | )
4 L] <Add new>
[ <] n |
5. From the "Data type” drop-down list, select the data type "Int” and then press
"Enter”.
Application_StandardRecipe » PLC_1 [CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]
s L freeesE R T H
Recipes_DB
Name Data type Start value Retain Accessiblef.. Visiblein ... Setpoint C..
14D v Static [~]
2 4= ¥ Recipes_Info B =] =) E
3 @ - RecipeMumber Int = e =] =] =]
il L <Add news
[<] N—" ] [3]
6. Repeat steps 4 and 5 for the tag "DataRecordNumber” with "Int” data type.

Handling of recipes
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4.3 Creating the program in STEP 7

No. Procedure
Application_StandardRecipe » PLC_1[CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]
FF L Peaed=ENR Y H
Recipes_DB
Name Data type Start value Retain Accessible f... Visible in ... | Setpoint C..
1 <0 ~ Static n
2 4@ = * Recipes_Info Struct D @ @ E
3 | L RecipeNumnber Int 0 =] =] =
4 | L DataRecordMumber Int 0 E E D
I ' ] EP‘
Data structure: Recipes-List
Table 4-3
No. Procedure
1. Under "Static”, click on "Add new”
Application_StandardRecipe » PLC_1 [CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]
g Rezeod=E R <Y =
Recipes_DB
Name Data type Start value Retain Accessiblef... Visiblein ...  Setpoint Comm...
1 €@ > Static
2 4@ = » Recipes_Info struct B =] =]
3 n <Add news \_% B
[<] g i 3
2. Enter "Recipes_List” as a name and then press "Enter”.

Application_StandardRecipe *» PLC_1 [CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]

# hB FerodesE M 7 H
Recipes_DB
Name Data type Start value Retain Accessiblef.. Visiblein . Setpoint Comm_.
1 40 > Static
2 41 = » Recipes_Info Struct B =] =]
3 I = Recipes_List \ 'J_I El
[<] N\~ i ] »
3. From the "Data type” drop-down list, select the data type "Struct” and then press
"Enter”.
Application_StandardRecipe » PLC 1 [CPU 1515-2 PN] » Program blocks *» Recipes DB [DB1]
#F g Recod=E R 2 =
Recipes_DB
MName Data type Start value Retain Accessible f... Visiblein ... Setpoint Co...
1 <&@ « Static ~
2 4@ = » Recipes_Info Struct (] = =) =
3 |4 = v Recipes_List IStruct jl = =] =]
4 L]
5 . Al [~
[=<] N~ ]
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4 Application example 1: Standard recipe view

4.3 Creating the program in STEP 7

No.

Procedure

Under "Recipes-List”, click on "<Add new>" and enter "Colors(RGB)” as a
structure name in the input field, then press "Enter”.

Application_StandardRecipe » PLC_1 [CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]

S Ry Pt =R 2 =
Recipes_DB
Name Data type Start value Retain Accessiblef.. Visiblein ... Setpoint Co...
1 40 v Static ~
2 41 = » Recipes_Info struct B [+ =] E
3 4l = ¥ Recipes_List struct B =) =
4 I = Colars(RGB) _“ El
5 = <AO0 NEW> ‘\’\
[<] ) [ \ [2]

From the "Data type” drop-down list, select the data type "Struct” and then press
"Enter”.

Application_StandardRecipe » PLC_1 [CPU 1515-2 PN] » Program blocks *» Recipes_DB [DB1]

S hE Regoas B Y H
Recipes_DB
Narne Data type Start value Retain Accessible f_. | Visible in . | Setpoint Co._
1 |0 = Static ~
2 <4 = » Recipes_Info Struct D E E E
3 4l = ¥ Recipes_List Struct D E E
4 @ =  Colors(RGE) [sruce [Ell ke =l v ]
5 L] <Add new> u
[ <] n ]

Under "Colors(RGB)”, click on "<Add new>" and enter "Red” as a tag name in the
input field, then press "Enter”.

Application_StandardRecipe » PLC_1 [CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]

FF LR ReacedsE B Y =
Recipes_DB
MName Data type Start value Retain Accessible f.. Visiblein ... | Setpoint Co...
14 v Static [#]
2 4 = » Recipes_Info Struct D E E
3 |- = ¥ Recipes_List Struct D E E
4 @ = ~ Colors(RGE) Struct [+ =)
s | | = |Red L | B (]
[<]

Al \ i ]
&)

From the "Data type” drop-down list, select the data type "Int” and then press
"Enter”.

Application_StandardRecipe *» PLC 1 [CPU 1515-2 PN] » Program blocks » Recipes DB [DB1]

#eE b Rezob=E M =
Recipes_DB
Name Data type Start value Retain Accessiblef. Visiblein . Setpoint Co..
1 40 > Static (]
2 4 = » Recipes_info Struct B =] [+
3 4@ " ¥ Recipes_List Struct B =] [+
4 @ = v Colors(RGB) Struct =] [+
5 @ = Red Int = =] ] E'E
[<] |

Repeat steps 6 and 7 for the following tag:
e Green(Int),
o Blue(Int) and
e ColorName(String)
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4 Application example 1: Standard recipe view

4.3 Creating the program in STEP 7

4.3.2

Note

4.3.3

No. Procedure

The figure shows how the completed recipe data block table looks after
preparation:

Application_StandardRecipe » PLC_1 [CPU 1515-2 PN] » Program blocks » Recipes_DB [DB1]

HF QR Reaod=ER 7 =
Recipes_DB
Name Data type Start value Retain Accessiblef... | Visiblein ... |Setpoint Co...
1 |40 * Static ~
2 4l = ¥ Recipes_lnfo Struct D @ @
3 |41 = RecipeMumber Int 0 @ @ D L
4 a1 L DataRecordMumber Int 0 @ @ D 1
5 4 = ~ Recipes_List Struct D E E
6 <O = ¥ Colors(RGE) struct E E
7 |a . Red Int 0 ™ ™ =)
8 <1 L Green Int 0 E E D
9 |a . Blue Int 0 ™ ™ =)
10 -1 = ColorName string M ™ =) IZ'ZI
[<] [ |

Compiling the project

The following table shows how to compile the project:
Table 4-4

No. Procedure

Select the CPU "PLC_1[CPU1515_2 PN]” from the navigation pane.

Open the context menu with the right mouse button and select the command
"Hardware and software (only changes)".

For further information, please refer to the "WinCC Advanced V16" system
manual, chapter Basic information on compiling blocks”

The project has been compiled and is ready for loading.
Loading the project into the CPU

The following table shows how to load the project into the CPU:

Table 4-5

No. Procedure

Select the CPU "PLC_1[CPU1515_2 PN]” from the navigation pane.

Open the context menu with the right mouse button and select the command
"Download to device>Hardware and software (only changes)".

3. In the "Extended download to device” window, select the interface and the subnet
connection from the "PG/PC interface type” drop-down list.

4, Select the CPU in the "Compatible devices in the subnet” section and then click
on "Load”.

Confirm the two "Assign IP address" dialogs with "Yes" and "OK".

In the "Load preview” dialog, select the alternative entry for all entries in the drop-

down list set to "No action” and confirm open options.

Handling of recipes
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

No. Procedure

Click on "Load”.

Confirm the "Start all" option and click "Finish".

The project has been loaded to the CPU.

Note For further information, please refer to the "WinCC Advanced V16” system
manual, chapter Introduction on downloading blocks”

4.4 Configuring HMI visualization

After having crated the PLC tag structure for the "Colors”’RGB” recipe in
chapter 4.3, the next step is to create the HMI tags and connect them to the
PLC tags. This enables the recipe elements to be created in chapter 4.4.2 to
access the tags in the controller.

The following table shows how the tags are assigned to each other:

Table 4-6
PLC tag HMI tag Recipe
element
Recipes_DB.Recipes_List.Colors(RGB).Red Recipe_RGB_Red Element_Red

Recipes_DB.Recipes_List.Colors(RGB).Green Recipe_RGB_Green | Element_Green

Recipes_DB.Recipes_List.Colors(RGB).Blue Recipe_RGB_Blue Element_Blue

Recipes_DB.Recipes_List.Colors(RGB).Color Recipe_RGB_Color | Element_Color

Recipes_DB.Recipes_Info.RecipeNumber RecipeNumber -

Recipes_DB.Recipes_Info.DataRecordNumber | DataRecordNumber -

4.4.1 HMI tag table
HMI tag tables contain the definitions of the HMI tags for the devices. With the HMI

tags connected with the controller, you can access the addresses of the controller.

Note For further information, please refer to the "WinCC Advanced V16’ system
manual, chapter Creating external tags”

The following table shows how to create HMI tags and how to connect them with
the controller via the respective PLC tags:

Handling of recipes
Entry ID: 109739999, V2.0, 04/2021 22


https://support.industry.siemens.com/cs/ww/en/view/109091876/73124870667
https://support.industry.siemens.com/cs/ww/en/view/109091876/70484448011

© Siemens AG Copyright-2021 All rights reserved

4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

Table

4-7

No.

Procedure

Under the operator panel "HMI_1”", open the folder "HMI tags” folder and create a
new tag table by double-clicking on "Add new tag table”. The tag table opens up.

Rename the tag table to "Recipes_Tags”.

Double-click the tag table to "Recipes_Tags” to open it.

In the "Name” column in the table, double-click on "<Add new>" to create a new
tag.

Enter a tag name in the "Name” column, e.g. "Recipe_RGB_Red".
Application_StandardRecipe » HMI_1 [TP900 Comfort] » HMI tags * Recipes_Tags [1]

2+ % i
Recipes_Tags
Hame _a Data type Connection FLC name FLC tag

E Recipe_RGB_Red 7I|m dnternal tag>[] <Undefineds =
news> ‘\—\
[<] AI ) [T ] >
\

// L

In the "Connection” column, click on the [...] button and select the connection to
the desired controller.

Application_StandardRecipe » HMI_1 [TP900 Comfort] » HMI tags * Recipes_Tags [1]

= 3 % H
Recipes_Tags
Mame a Data type Connection IPLC name | PLC tag Address

-1 Recipe_RGB_Red Int E! HM_Connection_1 | . 8&FLC_1 <Enter PLC tag>
<Add news ‘\'\

[ <] [T ) ] >

L y)

Handling of recipes
Entry ID: 109739999,

V2.0,

04/2021 23




© Siemens AG Copyright-2021 All rights reserved

4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

No.

Procedure

7.

In the "PLC tag” column, click on the [...] button and select the respective PLC
tag, e.g. "Recipes_DB[DB1]>Recipes_List>Colors(RGB)>Red”

PLC tag Address
I
<Enter PLC tag= | iE |

~ [ PLC_1 [CPU 151 5;@ |

- r:i:; Program blocks

. Marme Co_..
= |g Recipes_DEBE [DB1]
. Mone
b < Recipes_Info - -
@ R . L. " o B RE'E' \\é
- ecipes_Lis .
<10 Green
¥ -4 Colors(RGE) @,
- i - Blue
| 4 Technology objects |
ale-T ColorMame

[ PLC data types

¥

» g PLCtags u
\ L
b p_[. Local modules

¢| M | (]
[ Showall @ (%]

Repeat the steps 4-7 for the remaining HMI tags:
e Recipe_RGB_Green
e Recipe_RGB_Blue
e Recipe_RGB_Color
¢ RecipeNumber
¢ RecipeRecordNumber

Note:

Please note, that the PLC tags for the HMI tags (RecipeNumber and
RecipeRecordNumber) can be found under
"Recipes_DB[DB1]>Recipes_Info>...".

Application_AdvancedRecipe » HMI_1 [TP900 Comfort] » HMI tags » Recipes_tags [6]

TEEIE =
Recipes_tags
Mame o Data type  Connection FLCname | PLCtag
- RecipeNumber Int HMI_Connection_1 PLC_1 Recipes_DB Recipes_Info.RecipeNumber ~
- DataRecordMumber Int HMI_Connection_1 PLC_1 Recipes_DE.Recipes_Info.DataRecordMumber E
-l Recipe_RGE_Red Int HMI_Connection_1 PLC_1 Recipes_DB Recipes_List.Colors(RGE).Red r
-l Recipe_RGBE_Green Int HMI_Connection_1 PLC_1 Recipes_DB Recipes_List.Colors(RGE).Green
-l Recipe_RGE_Elue Int HMI_Connection_1 PLC_1 Recipes_DB Recipes_List.Colors(RGE).Elue
-l Recipe_RGBE_Color string HMI_Connection_1 PLC_1 Recipes_DB Recipes_List.Colors(RGE).ColorName
[<] il E‘Iz‘
L W L |
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization
4.4.2 Recipe editor

The following tables show how to
e create a new recipe
e assign recipe elements to the newly created recipe and
e set the respective values in a recipe data record

Note For further information, please refer to the "WinCC Advanced V16” system
manual, chapter Creating a new recipe”

Creating a new recipe

The following table shows how to create a new recipe with the name
"Recipe_RGB”:

Table 4-8

No. Procedure

1. Under the folder "HMI_1[TP900 Comfort]”, click on the "Recipe” editor.

Devices
O Q©

¥ 7 Application_StandardRecipe
ﬁb' Add new device
i Devices & netwarks
» [l PLC_1 [CPU 1515-2 PN]
= [ HMI_1 [TP900 Comfort]
I} Device configuration
% Online & diagnostics
1 Runtime settings
b h Screens
] p_ﬂ] SCreen management
» [3 HMitags
%2, Connections
[ HMl alarms

— EE:}E_M \@J ----------------------

» &) Scripts
E Scheduled tasks

2. In the "Recipes” tab in the work area, double-click on "<Add new>" in the first row
of the table to create a new recipe.

]
&
|+
+
]

Recipes
Name Display name Number Version Fath
[<Add news

[« @\’ w o »

Handling of recipes
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

No. Procedure
3. For a better overview, assign a meaningful name in the "Name” column, e.g.
"Recipe_RGB".
Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes
28 LT =
Recipes
Mame Display name Mumber Version Fath
E Recipe RGB  "=cipe_1 1 [#] 612312016 213 _ FlashiRecipes %
—\
g ) o— )
4. Enter a meaningful name in the "Display name” field, which will be displayed in

the recipe view, e.g. "Colors(RGB)".

Application_StandardRecipe * HMI_1 [TP900 Comfort] » Recipes

& 1T =
Recipes
Name Display name Humber Version Path
o Recipe_RGE ICo\ors(RGB) 1, [$] 612312016 2:13... \FlashiRecipes v
[<] Y w =
\_/
Note For information on the "Synchronization” configuration, refer to the WinCC

Advanced V16 system manual under "Configuration of recipes"

For further information on the "Synchronization of recipes”, refer to the
application example "Automatic synchronization of recipes on several panels".

Creating recipe elements

The following table shows how to assign recipe elements (red, green, blue) to the
previously created recipe "Recipe_RGB”.

First, select the recipe in the "Recipe” tab and the proceed as follows:

Handling of recipes
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

Table 4-9

No.

Procedure

1.

In the "Elements” tab in the work area, double-click on "<Add new>" to create a
new recipe element.

Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes

25 LT =
Recipes
Name Display name Number Wersion Path
i Recipe_RGB Colors(RGE) 1 | &/ 612312016 2:13.. \Flash\Recipes -
<Add new>
| < | ] |
L
J Elements || Data records |
Name Display name Tag Data type Data length | Default value Minimu...
IA:Add news I
\ -
<] 9 ) I | E

For a unique identification of the recipe element, double-click on the "Name”
column in the "Recipe element_1" field and enter a meaningful name for the
recipe element, e.g. "Element_Red”.

Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes

@8 7 =
Recipes
Name Display name Number Version Path
=) Recipe_RGB Colors(RGB) 1 | %/ 612312016 2:13_. \FlashlRecipes -
<Add news
[<] i ] (2]
L
J Elements || Data records |
Name Display name Tag Data type Data length  Defaultvalue Minimu...
@Retipe_elamemj <hone= D o

<Add news

<]

{11 | lz‘

c

Double-click on the "Display name” column in the "Recipe element_1" field and
enter a meaningful name for the recipe element, e.g. "Red”.

Application_StandardRecipe » HMI_1 [TP900 Comfort]l *» Recipes

@& + T 3
Recipes
Narne Display name KNurnber Version Path
i Recipe_RGB Colors{RGE]} 1 |$| 6i23i2016 2:13... IFlashRecipes -
<Add news
(<] i
L
J Elements ” Data records |
Namne Display narmne Tag Data type Data length | Default value iniru_
& Element_Red [Red  [El~] <Mones E 1]
<Add new>
g ) B0
N—S

Note
This display name will be displayed in the recipe view.
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

No. Procedure
4. In the "Tag” column, click on the [...] button and select the HMI tag previously
created in chapter 4.3.1, e.g. "Recipe_RGB_Red”
» (il PLC_1 [CPU 1515-2 PN]
L | |
= | HMI_1 [TP200 Comfort]
- Mame Data type
* L HMl tags
:,;, . < DataRecordMumber Int
b 55 Standard-Variablent._ || .
= . ||« Recipe_RGE_Blue Int
« ig Recipes_tags [6] . .
=T | Recipe_RGB_Color string
»
< Recipe RGE_Green Int
@i Recipe RGE_Red {nt
-l RecipeNumber Int
<] i | < i |
[ ] showall |_C§L Edit | |“5 Add new |

Note

This tag serves for saving the value of the recipe element stored in a recipe data
record in runtime.

5. Repeat the steps 1-4 for the following recipe elements:

o Name: "Element_Green”, display name: "Green”, HMI tag:
"Recipe_RGB_Green”

o Name: "Element_Blue”, display name: "Blue”, HMI tag:
"Recipe_RGB_Blue”

o Name: "Element_Color”, display name: "Color”, HMI tag:
"Recipe_RGB_Color”

Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes

2& 27T =
Recipes
MName Cizplay name Murnber Wersion Fath
& Recipe_RGB Colors (RGE) 1 | %] 6232016 2:13.. \FlashiRecipes ~
<Add news -
[«] i |
e e
J Elements || Data records
MName Display name Tag Data type Data length
3 Element_Red Red Recipe_RGE_Red Int 2 ES
3 Element_Green Green Recipe_RGE_Green Int 2 =
3 Element_blue Blue Recipe_RGE_Blue Int 2
3 Element_Color Color Recipe_RGE_Color string 254
[<] i

Creating recipe data records

After having created the recipe elements, they are displayed in the "Data records”
tab. The values of the recipe elements are determined for each recipe data record.

Handling of recipes
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4.4 Configuring HMI visualization

Figure 4-2
Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes
@&+ 7T x
Recipes
MName Display name Mumber Version Path Type B
=) Recipe_RGB Colors{RGE) 1 [#] 612312016 2113 WFlashiRecipes [~]timited [=] 1~
<Add news -
[<] [ ] ¥
L
Elements Data records
Mame Display name Mumber I Element_Red Element_Green Element_blue Element_Color
<Add news
[<] i B

The following table shows how to create the recipe data records (yellow, lemon
green, petrol) and how to set the values for the recipe elements:

Table 4-10

No. Procedure

6. In the "Recipes” tab in the work area, double-click on "<Add new>" in the first row
of the table to create a new recipe data record.

Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes

2 27T =
Recipes
Name Display name Number Version Fath Type i
) Recipe_RGE Colors (RGE) 1 |#| 812312016 2:13 . \FlashiRecipes | =] Limited  |=| Lal
<Add new> |~|
[] [T ]
Elements Data records ‘
Name Display name Number Elernent_Red Element_Green Element_blue Element_Color
B
[<] ) il >
—
7. For a unique identification of the recipe element, double-click on the "Name”

column in the "Recipe data record_1" field and enter a meaningful name for the
recipe element, e.g. "DataRecord_Yellow”.

Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes

28 17T =
Recipes
Name Display name Number Version Fath Type ]
=) Recipe_RGE Colors (RGE) 1 | %/ 61232016 2:13... \FlashlRecipes | =] Limited [LIEE
<Add new>
[<] [T ]

Elements Data records |

isplay name Mumber Elernent_Red Element_Green Element_blue Element_Color
DataRecord_Yellow ecipe_dsta_record_1 1 Eo 0 0

<Add news

=N
[<1 [ ] >
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4.4 Configuring HMI visualization

No. Procedure

8. Double-click on the "Display name” column in the "Recipe data record_1" field
and enter a meaningful name for the recipe element, e.g. "Yellow”.

Application_StandardRecipe » HM_1 [TP900 Comfort] » Recipes

XTI =
Recipes
Name Display name Number Version Path Type ]
) Recipe_RGE Colors (RGB} 1 |#| 6/23i2016 2:13_. \FlashiRecipes | =] Limited [L]
<Add news [~|
[] [T ]

Elements Data records |
Name Display name Number Elemnent_Red Element_Green Element_blue Element_Color
& DataRecord_Yellow I Yellow \—\ I1 Bo o o
\

<Add news

| AI L1}
Note
This display name will be displayed in the recipe view under "Data record name”.
9. Enter the respective value (255, 255, 0, Yellow) for each recipe element

(Element_Red, Element_Green, Element_Blue, Element_Color).
Application_StandardRecipe » HMI_1 [TP300 Comfort] » Recipes

Y IEE; B
Recipes
Name Display name Number Version Fath Type ]
=) Recipe RGE Colors (RGE) 1 [<] 62312016 2113 \FlashiRecipes [« Limited [~] .E‘
<Add new> -
[<] [T ]
L
Elements Data records
Name Display name Number Element_Red Element_Green Element_blue Element_Color
o) DatsRecord_Yellow  Yellow 1 |4f 255 255 0 vellow |

<Add news

=\
[<] ] AI ) |

10. Repeat the steps 1-4 for the remaining recipe data records

o Name: DataRecord_LemonGreen, display name: LemonGreen, (50, 205,
50, LemonGreen)

o Name: DataRecord_Petrol, display hame: Petrol, (0, 153, 153, Petrol)

Application_StandardRecipe » HMI_1 [TP900 Comfort] » Recipes

2 2T =
Recipes
MName Display name MNumber Wersion Path Type -
3 Recipe_RGE Calars (RGE) 1 | 4] 61232016 2:13... \HlashlRecipes |=! Limited [L]
<Add new= u
[<] i ]
L
Elements Data records
Mame Display name Number Element_Red Element_Green Element_blue Element_Color
;3 DataRecord_Yellow Yellow 1 255 255 o Yellow
d DataRecord_LemonGreen LemonGreen 2 50 205 50 LemonGreen
o DataRecord_Petrol Petrol 3 0 153 153 Petrol
<Add news
[<] n ] »
4.4.3 Configuring a standard recipe view

The standard recipe view is a preconfigured display and operating object used for
managing recipe data records.
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

Table -411

No.

Procedure

Open the "Screens” folder in the navigation pane.

Double-click on "HMI_TP900 Comfort”

Project tree

Devices

O Q

¥ 7 Application_StandardRecipe
B Add new device
iy Devices & networks
» (g pLC_1 [CPU 1515-2 BN]
w [} HMI_1 [TP200 Comfort]
[T pevice configuration
% Online & diagnostics
1 Runtime settings
w7 Tj Screens

.
Add new screen

I b | HMI_TPS00 Comfort

[ screen_1
» rﬁ] Screen management

» [2 HMitags
2, Connections
[ HMialarms
&) Recipes

U Historical data

¥ 7 Application_StandardRecipe
EF Add new device
gy Devices & networks
» [ PLC_1[CPU 1515-2 BN]
~ [} HMI_1 [TPO00 Comfort]
It pevice configuration
% Online & diagnostics
1 Runtime settings
7 Tj Screens
ﬁl‘ Add new screen
F] HMI_TP900 Comfart
[] screen_1
4 pm Screen management
» [ HMItags
%24 Connections
[ HMI alarms

3. In the navigation pane, click on the "Recipe” editor
Project tree m «
Devices
O Q@

= Reci

v | Details view

Mame

b Recipe_RGB
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

No. Procedure
4, Drag and drop the displayed recipe "Recipe_RGB” from the "Detailed view”
section to the screen.
Project tree mw 4
Devices
GO O #IC_ E[EFBIUSA
~ L #pplication_sdvancedRecipe SIMATIC HMI
B Add new device
iy Devices & networks
» [ PLC 1 [CPU 15152 PN]
~ |5} HMI_1 [TP900 Comfort]
[I{ pevice configuration
% Online & diagnostics
Y Runtime settings
- Tj Screens
B Add new screen
7] HM_TP300 Comfort
» ) Screen management
» [ HMi tags
'D.Z.i Connections
EHMalerms | | FEEEEEEEE
J Recipes
) Historical data
< B i [=]
v ‘ Details view
< | [ [ 2] [75% | ¥ 9
|§Prnperties H‘j.‘.lnﬂ) yHﬂ Diagnostics |
| Properties || Animations || Events H Texts ‘

5. In the "Properties>General>Recipe” tab, click on [...] button for the "Recipe tag”
and select the "RecipeNumber” HMI tag under:
"HMI_1>HMI_tags>Recipes_tags>RecipeNumber”.

|ngperties ”"_i.'.lnfn yuﬂ Diagnostics ‘
J Properties ” Animations ” Events || Texts
=¥ Property list General E
General . E
Appearance E' ESCES
Border I Recipe: ‘Rec\pe_RGB |3JJ
s i
Toolbar [~] Address: » [l PLC data types | I
» [l Locsl modules K 1
'T:'nHMU [FEEI] ‘4 NE":Q c RGB Red -
T atngs = RecipeNumber \}
» & standard-variabl.. | = - \ N
~ &g Recipes_tags [6] v @
KL w  h e w ] Km/v
[ showat =
&y
= |

6. In the "Recipe data record” section, click on [...] button for the "Tag” input field
and select the "DataRecordNumber” tag under:
"HMI_1>HMI_tags>Recipes_tags>DataRecordNumber”.

7. If you deactivate the option box "Editing mode”, you will not be able to create,
rename, edit or delete recipe data in runtime.

Properties =
‘gPropertiH % Info () ﬁDiaQ - :J_
J Properties ” Animations ” Events || Texts | \ @
=¥ Propery list Recipe data record
| I
General 4 Tag: |DataRecnrdNumher L AN
Appearance E .
Border PLCtag: Recipes_DBRecipes_Info.DataRecordNumber @
Layout Data type: Int
U ) | Editing mode: i\l\;
Toolbar |7| @:
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4 Application example 1: Standard recipe view

4.4 Configuring HMI visualization

No. Procedure
8. Click the "Save" button to accept the changes.
Note For further information on configuration, please refer to the "WinCC Advanced

V16” system manual, chapter "Configuration options of the advanced recipe view

(V13 or higher)”
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5.1 Overview
5 Application example 2: Recipe screen
5.1 Overview

Instead of the standard recipe view, this "RecipeScreen” application example uses
a custom recipe screen to operate the system.

5.2 Function description of the application example

Figure 5-1 0

SIEMENS SIMATIC HMI

Application "Recipe Screen”

Process Control

MixerTank

color selected [N

Fill Tank
Tank empty
Bottles

FillingPosition
Fill Bottle

‘Warning MixerTank filling

OO O OQOOOOQDOO00O0

The following functions have been configured:

Table 5-1
No. Description
1. A "RecipeList” text list has been configured containing the desired mixed color
names "Yellow, LimeGreen and Petrol”.
2. You can use the buttons to scroll up and down the text list. When pressing the

"scroll buttons”, a script is called up assigning the relevant data record number to
the "RecipeList” text list.

3. When pressing the button, the selected data record is transferred to the PLC.

The number of produced bottles in total and the individual numbers for each color
are displayed.

5. The entire system can be switched on and off using the buttons

6. The mixing tank can be controlled (fill, stop, discharge) with the respective
buttons.

7. All recipe tags from the configured recipe are not configured using a "table”, but

directly in the system screen.

A graphical representation with the system screen provides an overview of the
system.
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5 Application example 2:

Recipe screen

5.3 Program structure of the S7-1500 project

5.3 Program structure of the S7-1500 project

The following table lists and explains the key S7 blocks.

Table 5-2

Block

Explanation

OB1

Organization block (called by the operating system) for cyclic program
processing.

FB1

Simulation program:

This function block is the processing block of the actual application and is
called in OBL1.

It simulates the procedure for the filling and transport.

FB2

Simulation program:

This function block checks if the mixing tank is empty when a new recipe
data record is selected. This bit is processed further in the program.

FB1001

Serves for the cyclic detection of a positive signal edge.

FC1

Simulates the number of filled bottles in total and the number of individual
colors filled.

FC2

Checks general conditions for the following:
e Machine status "ON/OFF”
o Valve for tank filling
e Bottle transport
o Valve for bottle filling

DB1

Declaration data block for pulse generation during tank filling; it is called in
FB1001.

DB2

Declaration data block for pulse generation during bottle filling; it is called in
FB1001.

DB3

Declaration data block for pulse generation during bottle transport; it is called
in FB1001.

DB4

Instance DB for the FB1

DBS

Instance DB for the FB2

DB7

This data block serves as counter for the filled bottles and is called in FC1.

DB8

This data block serves as counter for the filled bottles with "Yellow” and is
called in FC1.

DB9

This data block serves as counter for the filled bottles with "LemonGreen”
and is called in FC1.

DB10

This data block serves as counter for the filled bottles with "Petrol” and is
called in FC1.

Color_UDT

This data type is a user-created data type and consists of the following
structure:

¢ |D: contains the data record number.

¢ Color: contains the color name.

e Red: contains the proportion of red for the selected color.

e Green: contains the proportion of green for the selected color.
o Blue: contains the proportion of blue for the selected color.
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5 Application example 2: Recipe screen

5.4 Configuring HMI visualization

54 Configuring HMI visualization

This application example already contains the PLC tags, the HMI tags and the

recipe elements.

5.4.1 HMI tag table
The following table shows the HMI tags required for this application:
Table 5-3
PLC tag HMI tag Recipe element

recipes_process_DB.color_recipe.red recipe_red red
recipes_process_DB.color_recipe.green | recipe_green green
recipes_process_DB.color_recipe.blue recipe_blue blue
recipes_process_DB.color_recipe.color | recipe_color color
recipes_process_DB.color_recipe.ID recipe_ID_No ID_No

The following figures shows how the tags are assigned to each other:

Recipes HMI tags
Figure 5-2

Application_RecipeScreen » HM_1 [TP900 Comfort]l » HMI tags * recipe tags [18]

=X

recipe_tags
Name Data type | Connection FLC narne  PLC tag
- recipe_ID_No Int HMI_Connection_1 PLC_1 recipes_process_DB.color_recipe.lD
- recipe_red Int HMI_Connection_1 PLC_1 recipes_process_DB.color_recipe.red
-1 recipe_green Int HMI_Connection_1 PLC_1 recipes_process_DB.color_recipe green
- recipe_blue Int HMI_Connection_1 PLC_1 recipes_process_DB.color_recipe blue
- recipe_color string HMI_Connection_1 PLC_1 recipes_process_DB.color_recipe.color
[<] [T ]
T T

=

Address a
%DB5.DBWS28
%DB5.DBW786
%DBS.DBW7ES | =|
%DB5.DBW790

%DB5.DBX530.0

Text list HMI tags
Figure 5-3

Application_RecipeScreen » HML_1 [TP900 Comfort] » HM tags »* HM_tag table [20]

¥ 2+ % =
HMI_tag_table
Hame a Data type Connection PLC name PLC tag Address
-2l Recipelist_DataRecord Int | HMI_Connection_1 [_l PLC_1 recipes_process_DB.color_recipe.lD I_] %DB5.DBWS28 [~]
[ <] [T
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5 Application example 2: Recipe screen

5.4 Configuring HMI visualization

5.4.2

Recipe

Recipe editor

The following figures show the recipes, recipe elements and recipe data records
configured in the recipe editor:

Figure 5-4
Application_RecipeScreen » HM_1 [TP900 Comfort] » Recipes
& 7T =)
Recipes
Name Display name Humber Version Fath Type Maximum number of d_ | Communication type
= color color 1 |#| 6712016 353:.. Flashl |=| Limited |=] 500 Tags [=]
‘ ‘| i ‘

Recipe elements

Figure 5-5
Application_RecipeScreen » HMI_1 [TP900 Comfort] » Recipes
@& r 7 =
Recipes
Name Display name Humber Wersion Path Type Maximum number of d.. | Communication type
=3 color color 1 | 2| 6i7i2016 353 IFlashl |~ Limited |~ 500 Tags =]
[<] [T ]
T
J Elements || Data records
Name Display name Tag Data type Data length  Default value Minimum value Maximum value
3 red red recipe_red Int 2 o -32768 32767 n
=) green green recipe_green Int 2 o 32768 32767
= blue blue recipe_blue Int 2 o -32768 32767
=) color color recipe_color String 254
=) ID_No D recipe_ID_No Int 2 0 32768 32767
a ol

Recipe datarecords

Figure 5-6
Application_RecipeScreen » HMI_1 [TP900 Comfort] » Recipes
@& 7T =
Recipes
Name Display name Humber Wersion Path Type Maximum number of d.. | Communication type
= color color 1 | 2| 6i7i2016 353 IFlashl |~ Limited |~ 500 Tags =]
[<] [T ]
i
Elements Data records
Name Display name Humber red green blue colar 1D_No
= Yellow vellow 1 & 255 255 0 Yellow 1
o Limegreen Limegreen 2 50 205 50 Limegreen 2
o Petrol Petrol 3 0 153 153 Petrol 3
<Add news
[<] [T B

5.4.3 Configuring a text list

The following "RecipeList” text list was configured to integrate a recipe in a recipe
screen with the same texts as used in the "Color” recipe under the "Data record”
parameter.
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5 Application example 2: Recipe screen

5.4 Configuring HMI visualization

Figure 5-7

Application_RecipeScreen » HMI_1 [TP900 Comfort] » Text and graphic lists

|Q Text lists | i] Graphic lists

2 =
Text lists
Mame « Selection Comment
g| RecipeList | Value/Range E [EX
LR .
Text list entries
Default Value a Text
4 @ 1 Yellow @
'l @ =z LimeGreen
B O 3 Petral =
5.4.4 Configuring arecipe screen

The following tables show how to integrate a recipe in a recipe screen:

Integrating text lists

The texts contained in the text list are displayed in the recipe screen using an 1/O
field. The figure below shows the configuration of the I/O field:

Figure 5-8

Application_RecipeScreen » HM_1 [TP900 Comfort] » Screens » System_Process

Properties =

‘gproperties ”:i.‘.lnfu iJ”ﬁDiagnostics |

J Properties ” Animations ” Events ” Texts ‘
é’ Property list Bl
General
Process Contents
Appearance
Design Tag: |REcipeLi5t_DataRe:Urd ‘ﬂll Text list: ! ol
Li 14 il . . -
Eyo; t PLCtag: recipes_process_DB.color_recipe.D A Field length: E
Text format H
Flashing n Address: %DE5.DBWS28 Int Visible entries:
Limits r Bit number: H
Style/Designs
Miscellaneous Mode
Security
Mode: |OQutput |v|

Integrating scroll buttons

The buttons on the side can be used to "scroll” up and down the "RecipeList” text
list. When pressing the "scroll buttons”, a script is called up assigning the relevant
data record number to the "RecipeList” text list.

The following figures shows how the two scroll buttons have been configured:
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5.4 Configuring HMI visualization

Figure 5-9

Application_RecipeScreen » HM_1 [TP900 Comfort] » Screens » System_Process

BIUSA:S: Aribegds St—t Mrci: B

Application "Recipe Screen”
e e s S

Properties =
‘g Properties ""j.'.lnfo yuﬂ Diagnostics ‘
| Properties ” Animations || Events ” Texts ‘
L = X
Click ‘
ni | Press E» | Textlist_Up [L]E
Release ¢ 1]
Artiuate m ‘ I ‘
Figure 5-10

Application_RecipeScreen » HMI_1 [TP900 Comfort] » Screens » System_Process

BIUSA:E: Axfpsgds S —: B Zrlils s of tsid
Applicatio

Properties

‘gProperties ||"_il|nfo yuﬂ Diagnostics
| Properties ” Animations || Events ” Texts ‘
L E X
click At
ni| Press E. Textlist_Down =]
o
o ol— |

Sending data to the PLC

The following figures shows how the "Send data record to PLC” button has been
configured:
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5 Application example 2: Recipe screen

5.4 Configuring HMI visualization

Figure 5-11

Properties =
‘g Properties ""j.‘.lnfo yuﬂ Diagnostics ‘
| Properties ” Animations ” Events ” Texts ‘
T HBEE X
Click
n| Press m |‘ SetDataRecordToPLC [L]E‘
3 Release N Recipe numberiname color =
Activate : Data record number/iname RecipelList_DataRecord
Deactivate Il Output status message on
Change Processing status (Output, opticnal)
[<] n |
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6 Installation and commissioning

6 Installation and commissioning

Note At this point, it is assumed that the necessary software has already been
installed on your computer and that you are already familiar with handling the
software.

Installing the application software

The following table shows how to transfer the S7 configuration to the S7 controller
and how to transfer the WinCC Advanced configuration to your operator panel:

Table 6-1
No. Action

1. Download the project "109739999 CODE_Application_RecipeScreen.zip” for this
documentation and unzip it.

2. Open the contained project "Application_RecipeScreen.zapl3” with STEP 7 (TIA
Portal V13).

3. Select the CPU "PLC_1" in the project tree and click
on the "Download to Device” button for download into the CPU.
When downloading, the hardware configuration as well as the blocks (software)
are transferred.

4. The "Load preview” window shows whether all of the download conditions are
met. Click the "Load" button.

5. The "Load results” window shows you a summary of the load process. Activate
the "Start all” check box and click on the "Finish” button.

6. Select the operator panel "HMI_1" in the project tree and click
on the "Download to Device” button for download into the CPU.
When downloading, the hardware configuration as well as the blocks (software)
are transferred.

7. The "Load preview” window shows whether all of the download conditions are
met. Click the "Load" button.

8. The "Load results” window shows you a summary of the load process. Activate
the "Start all” check box and click on the "Finish” button.
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7 Operating the application

7.1 Application example 1: Standard recipe view

7 Operating the application

It is assumed that you have transferred the Sz configuration and the WinCC
Advanced configuration to the relevant hardware as described in chapter
"Installation and commissioning” and that a connection between the S7 controller
and the operator panel has been established.

Note For testing the example configuration, you can, whenever necessary, also use
the PLC simulation integrated in WinCC (TIA Portal).

7.1 Application example 1: Standard recipe view

The enclosed example configuration helps you get an impression of how a
standard recipe view can be used.

Note It is assumed that you have carried out the configuration steps from chapter 4.

Monitoring atag in the PLC

For an improved display of the data transfer to the PLC, proceed as follows:

Table 7-1
No. Description
1. In the navigation pane, select "PLC_1>Program blocks” and the "Recipes_DB
[DB1]” data block.
Project tree m «
Devices
#Q QO 5

¥ 7 Application_StandardRecipe
E Add new device
#y Devices & netwaorks
~ [ PLC_1 [CPU 15152 PN]
[T pevice configuration
% Online & diagnostics
~ |- Program blocks
K ~dd new block
Main [OB1]
[ recpes oo o
» [ Technology objects

@

» External source files

» [ FLCtags

» TM PLC data types

» 52 Watch and force tables
» 1 Online backups

=
b 33 Traces
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7 Operating the application

7.1 Application example 1: Standard recipe view

2 To monitor the tag, click on the " = symbol in the configuration area. (2)
...2 PN] » Program blocks » Recipes_DB [DB1] — IRl X
s hig Pt e o= B[R =
Recipes_DB
Mame Data type Retain
1 |« ™ Static =
2 40 = ¥ Recipes_Info Struct ]
3 |- u RecipeMumber Int
4 g L DataRecordMumber Int
5 40 = ¥ Recipes_List Struct ]
6 |« = ¥ (Colors(RGE) Struct
7 < L Red Int
g8 |- = Green Int
= BT = Blue Int
10 <z = ColorMName String
[ <] I »
g E -
s bl Rezod=E M =
Recipes_DB
Mame Data type Monitor value
1 <0 * Static =
2 <@l = ¥ Recipes_|nfo Struct
3 |« u RecipeMumber Int 1
4 |« = DataRecordMumber Int 2
5 4 = ¥ Recipes_List Struct
& |« = ¥ (Colors{RGE} Struct
AT = Red Int S0
e T | = Green Int 205
= L Blue Int S0
10 < = ColorMName String ‘LerncnGreen’
[ <] i »
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7 Operating the application
7.1 Application example 1: Standard recipe view

Operating standard recipe views

The following table shows how to operate the application in runtime from the
operator panel or from the simulation integrated in WinCC (TIA Portal):

Table 7-2

No. Description

Select the desired color from the drop-down list under "Data record name”. (1)

h
Click on the "™ " putton to transfer the data of the desired color to the PLC.

)

SIEMENS SIMATIC HMI

Application "Advanced Recipe"

Recipe Name:

Data Record Name:

I LemonGreen

Entry Name
Red

Green

Blue

Color LemaonGreen

B |

+
| 0 | B
Data record read @
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7.2 Application example 2: Recipe screen

7.2 Application example 2: Recipe screen

The key functions have already been described in the previous chapters.

Figure 7-1 e e

SIEMENS

Application "Recipe Screen”

—Bottles
Process Control Counter E]

MixerTank e E]

color selected [N I timeGreen [v |

Fill Tank i petrol

Tank empty

Bottles

FilingPosition
Fill Bottle

‘Warning — MixerTank filing

. Recipe changed
O CHO CHCHOCHO CHO O O OO O

7.2.1 Selecting an RGB color
Table 7-3
No. Action
L | A [ v
Click the " " (1) or "____1" (2) button to select an RGB color.

The selected RGB color is displayed in the output field (3).

Click on the E (5) button to transfer the data of the desired color to the
PLC.

4, The new data record parameters of the selected RGB color are displayed in the
output fields (6).
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7 Operating the application

7.2 Application example 2: Recipe screen

7.2.2 Operating the mixing tank
Table 7-4
No. Action
1. After having selected a new RGB color and having transferred the data to the
PKC, click on the " ” (8) button to fill the mixing tank with the selected color.
2. If the mixing tank is not empty, the selected RGB color is onlé accepted, if the
mixing tank has been discharged. This is done if first the " ”(9) button and
the the " ” (10) button is clicked.
7.2.3 Operating the conveyor belt
Table 7-5
No. Action
' - L
Click the " " or" ” button to start or stop the conveyor belt. (7)
7.2.4 Counter reset

Click on the “ button to reset the counter.
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8 Appendix

8.1 Service and support

Industry Online Support

Do you have any questions or need assistance?

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

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

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

support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers
—ranging from basic support to individual support contracts.

Please send queries to Technical Support via Web form:
support.industry.siemens.com/cs/my/src

SITRAIN - Digital Industry Academy

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

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:

siemens.com/sitrain

Service offer
Our range of services includes the following:
e Plant data services
e Spare parts services
e Repair services
e On-site and maintenance services
e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:

support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:

support.industry.siemens.com/cs/ww/en/sc/2067
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8 Appendix

8.2 Industry Mall

SIEMENS

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

mall.industry.siemens.com

8.3 Links and literature

Table 8-1

Topic

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

\2\ Reference to the entry
https://support.industry.siemens.com/cs/ww/en/view/109739999

\3\ | "WInCC Advanced V16” system manual
https://support.industry.siemens.com/cs/ww/en/view/109091876/69349905035

8.4 Change documentation
Table 8-2
Version Date Modifications
V1.0 08/2016 First version
V2.0 04/2021 Project to V16
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