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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 Introduction

1
1.1

1.2

13

Introduction

Overview

This documentation gives a small practical overview over the Process Function
Library V2.0 SP1 and its components. It also gives an overview and an explanation
about the application example for the MTP TIA Portal project and how it works.

With this project the SIMATIC Process Function Library is shown, how they work
and how you can use them. You see how it needs to be configured in the Service
Engineering Tool and what is necessary in the TIA Portal for their usage.

Mode of operation

The hole application example can be operated with MTP services. You only need
to start these services via the HMI runtime and the configured services will do the
process of the small plant. You can start the process of a cleaner Station, which is
the content of the project, in three different ways, which will be explained later in
Chapter “Services in the HMIServices in the ”. For the implementation of all
components the blocks from the SIMATIC Process Function Library are used.

Components used

This application example has been created with the following hardware and
software components:

Table 1-1
Component Note
Windows 10 Enterprise LTSC 2019
TIA V17 Upd?2

WinCC Unified V17
S7-PLCSIM Advanced V4.0
SIMATIC Process Function Library V2.0 SP1

(The update 2 or update 1 of TIA V17 is mandatory, otherwise the project can’t be
opened)

TIA Portal V17 Example with SIMATIC Process Function Library V2.0
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2 How to use the SIMATIC Process Function Library V2.0 SP1

2

2.1

211

How to use the SIMATIC Process Function
Library V2.0 SP1

Please note:

The software controller CPU 1507 is not supported. Please use hardware controller
e.g. S7-1512C-1PN or S7-1510SP-1PN.

Library

In the following chapter the general handling of the library is shown. Especially how
the user can use the included objects and bring them to visualization in runtime.

The description starts with a TIA project which includes a PLC [CPU 1513-1 PN],
an 10 device_1 [ET200SP] and a PC-System [SIMATIC PC station]. All devices are
connected via PN/IE and one HMI connection.

10 deviee_i

Ganaral

The following IP addresses are used:

Table 2-1
Station IP address
1. IE general (HMI) 192.168.0.2
2. PLC (AS) 192.168.0.5
3. 10 device 192.168.0.10
4, Host 192.168.0.2

Library download and import

The following chapter describes how to include the SIMATIC Process Function
Library into the project and how you can use it.

Download and install the SIMATIC Process Function Library on your target system
which should fulfill the Software and Hardware prerequisite.

You can find the software with the following link:
https://support.industry.siemens.com/cs/ww/en/view/109805499

»Home  »Product Support

Entry type: Product note Entry ID: 109805499, Entry date: 12/21/2021

Sales and Delivery Release incl. Download: SIMATIC Process Function Library (PFL)
V2.0

Entry  Associated product(s)

SIMATIC Process Function Library V2.0 is now available

TIA Portal V17 Example with SIMATIC Process Function Library V2.0
Entry-ID: 109810699, V2.0, 08/2022 6
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2 How to use the SIMATIC Process Function Library V2.0 SP1

6. Download and Readme

Before installing, refer to the notes and compatibility statements in the readme

Product Software version Downl

oad

SIMATIC Process Function Library V2.0 5t o Download (77 ME) (SHA-256)

Readme

-
rof Readme

After the installation the SIMATIC Process Function Library is in the following

folder:

C:\Program Files\Siemens\Automation\SIMATIC Process Function

Library\v2.0.1.0

Open the two libraries in your TIA Portal environment. For that open the menu
“Global libraries” on the right side. Open the explorer window with the “Open global
library” button. Choose the global library in the field “Files of type”. Select the
library and press “Open”. Store the library in a separate folder. Repeat this for the

second library.

nction Libesy HW_PLC V2010017 2 ota %6

TR open globel ibwary X
Lockin: [ [ SMATE_Procees_Furcien by niwa_~| @ (F £ (" |
+ Tpe sae
) Sysem E Fietalder
Q26055 ) GIMATIC Process, Function Libary, Unifsd V2010117 Siomans TA Parta.. 2
Deskicg

< n
> | Info (Global libraries)
==

<
~ | Global libraries
Flde v

Afterwards it looks like this in the menu “Global libraries”.

v | Global libraries
FRLUuRe @M
Mame Stat...

¢ LUl Buttons-and-Switches

b L1l Long Functions

b LI Monitoring-a nd-control-objects

v LLI MTP Creator Library

b LL| Documentation templates

¥ ||| SIMATIC_Process_Function_Library HW_PLC ¥2.0.1.0
v [ 5] Types [ ]
» | Master copies

2 ‘i Commeon data
] Languages & resources
* ||| SIMATIC_Process_Function_Library_Unified_v2.0.1.0
» 5] Types [ ]
» _[| Master copies
2 ‘i Commeon data
] Languages & resources

<] i ]
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2 How to use the SIMATIC Process Function Library V2.0 SP1

2.1.2 Usage of SIMATIC Process Function Library block/data types

The following chapter describes how the library objects can be used in the PLC
[CPU 1516-3 PN/DP].

1. Open the folders for the block types in the library on the right side. Select the
PFL-block types “PIDConL”, “MotL”, “MotSpdCL”, “VIvL”, “AccuS”, “MonAnL”
and “MonDiL” and shift them via drag & drop to the program blocks of the PLC

[CPU 1516-3 PN/DP].

Tataity Intogratsd Autamation
¥ o cootier | o I IR 26| L) - FORTAL

I3 Propartios

EEEEEEEEEEENEEENEEEEEEEEEEEEEEEEEE (g

2. After the PFL-block types are copied to the program blocks, the functions
“ChkREAL” and “SelST16” are copied automatically to the program blocks
because these functions are used into the PFL-block types.

3. After the PFL-block types are copied to the program blocks the CPU data types
“AnaVal’, “AnaValFF”, “DigVal”, “DigValFF”, “DigValT”, “DigValTFF” and
“ScaVal’ are copied automatically to the PLC data types because these data
types are also used into the PFL-block types.

Totally Integrated Automation
me MW X PORTAL

LTI T T
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2 How to use the SIMATIC Process Function Library V2.0 SP1

4. After the PFL-block types are copied to the program blocks the HMI data types
“HMI_AccuS”, “HMI_MonAnL”, “HMI_MonDiL”, “HMI_MotL”, “HMI_MotSpdCL”,

“HMI_PIDConL” and “HMI_VIvL” are copied automatically to the PLC data

Options 2
H Lary view 121

Totally Intograted Autamation
ke PORTAL

> Project ibeary

5. Add the PLC alarm text lists via drag & drop from the PFL to your project

S Froperties 1'% Wnfe 0110 Diagemotics

Compile:

Testresuits |

Gim 7 mem wemem e

located unter “PLC_1 > PLC alarm text lests”

WCleaning station

Project Edit View Inzen Online Option: Tools

3 3 swepcec: @ X B X O

Devices | Plant objects

vindow  Help
G @ 5 ¥ coonine J

Cleaning station »

e HBW x| - i

Totally Integrated Automation
v PORTAL

PLC_1 [CPU 1513-1 PN] » PLC alarm text lists

Options

o
» [ PCSystem [SIMANC PC station]

i | H ey view &
v | Project library
CIEND

Hame

Range to
20
'

%
~ ) Projectiibrary

Soweian C] ool @

ey |

6. Add all alarm classes via copy & paste from the PFL to your project. It is
located into “Common data” > “Alarm classes”

7. Go to the folder “Program blocks” and click on the right mouse button to add a

new block.
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2 How to use the SIMATIC Process Function Library V2.0 SP1

Frapct EGt em mses Onine

s Tk Wrdew ek

F (3L sepois B X X W BB 0 EG S ceontne F oo a I ¥
Devices [P sbjacs
£} EF] EREE
* s s
o B R R
e
+ [ D] M csgrmentioe
» 5 o rguage 0
* sk Unguoug P = s | Compila | Tust
::;-:mgm o— D10 st ez o]
R R e smrmien

8. Select “Cyclic interrupt” from the organization blocks, choose “FBD” as
Ianguage and insert this block via the Ok button.

& X W

Devces | Pantabjects |

» B secury semings

5 0 Grossdevce hnctons

»  Cammen aats

» & Documenatien sengs
B Languages & resaurces

» & verson comrolmerce

9. Asthel

X oo ABE

Faen Oolne Optons ol Wndow Help

B Fcootne Foooie HWE x | | "

«

Deats_|

ECIERTTE

onm

-

[2]
> | Additional information

Longuage o -
Sumber =
O wanual
@ mrsmanc

Gtetime gl | 10000

o e i
nm-u-mnmnmumm
= the peopertes ot e

Function
| ‘ o[y
Do bloct

= e

Gl Aséowwand spen

ast step

compile the program.

[T

Devices | Plant abicts

[T ———
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2 How to use the SIMATIC Process Function Library V2.0 SP1

213 Usage of SIMATIC Process Function Library visualization

In the following chapter it is described how the library objects are used in the PC-

System [SIMATIC PC station].

1. All faceplates from the library folder “PFL-Visualization” should be added to
the project library over the context menu of the “Visualization” folder in the
global library.

[
= v L KL W e 48]

[ Towtalls view

Totaly Integrated Automation
S PORTAL

2. Add the master copies from the SIMATIC Process Function Library via copy &

paste to your project library

Libraries L
Options

] Library view 4]

+ | Project library

]

B = (a

MName

Ve *

= 0[] Project ibrary
~ (5 Types

» [%] Data types
b [&] MTP -block

» [i] MIP Creatol

B Add new type
b [%] Block types

» [%] MTP-data types

¥ [&] Visuslization

REX:

Status Versi..

types

r

» [ Master copies

/ 3

T oy | T E] =te1

<]

>

v | Glopal librari

v L d
+ (11 tng Function:

gelaue s = &N

g
» LLI TP Creater Libfory

» L] Pocumentatiorftemplates

Stat..

[ _| fimATIC_Proces:

Function_Library HW_PLC V2010 }

» [ Tipes
. Master copie

¥ Tal Common da
» [ Languages &|

= [ 5IMATIC_Process.
» L5 Types
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M Master copies
» 15 Common data

jesources
unction_Library_Unified_v2.0.1.0

» [ Languages & resources
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3. All common HMI tables from the library folder “Common” should be copied via
drag & drop to the folder “HMI tags” under the HMI_RT of the PC station.

%
D DB G oiee oo B A “ [———
Detals | List | Thumbmails jans %

— =l A

]

H

a e wwm am a S

..... st g g alf

o Properties [% inte L] Diagrastis

~Thetalls view

hese i either seieceed shiect

> o (Global waries)

4. All screens from the library folder “Common” should be copied via drag & drop
to the folder “Screens” under the HMI_RT of the PC station.

J Totally Integrated Automation
EHQE o coonine Fcocitine ia B ¥ - 1| # PORTAL

Devices | Famt objects | Detais | Ust_| Thumbnaiis || Options =
e EE) by v (2] iz
> Project libeary. i
= ) IAT_2020_1w_ow_n7 v Global libraries. ol
= [ MLC_1 [CPU 15134 ) . 4
+ [ Sohmare i g
' H

) semans
: (A I S £
. Hormim FeTog0b . MasegeG. besseges H

, 450

= [ VMCHMAOS [SMATIC F stston]

=~ 25 M1 (W Unfed 1]
» S

S Propertis [ infe. W14 Disgrostics
[ oo |

| Details view. o properties can

iy izplaysble preperses

< .
> _info (Glabal librasies}

[ overvew =
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2 How to use the SIMATIC Process Function Library V2.0 SP1

5. The scheduled tasks “Tact500ms” from the library folder “Tact” should be
copied via drag & drop to the Scheduled tasks under the HMI_RT of the PC
station. This task is used to toggle the internal HMI-Tag “tact500ms”.

6. HMITextLists to Text and graphic lists

Posct G Vew men Geine Opo Teh Wedow felp P
3 W e & M 8 X 2 O T
[Devices [ Pamobees ] opions 3
] k-4 # Liorory view 18] =]
[ ] mersooma TSo0ms =) Esacine every Soo milisscands. [ z
BY Device comtgurnson B
W Ovline 8 disgnostics |
% = [ HMLRT_Y [nCC Uinifed P B7] =
vice tonkqrsisn H
[y ————— -
» L] Documeraston tempiates >
L SIMANC_Process_Function liban 28 £
= m?
- 2 vt copis L
e
rideTagObject.
1 * il Meszages
Servces
+ 5 Commen dara
+ 2 tansunges Breources
2 b (5 Lo mosu
b 1o Ungpouped deves
= ;
¥ [ Crossdevice functions 4§ Properties [ Info )| % Diagnostics
» i Conreon dus | Popories [ Evenss | Texss
» 8] Documentation sestings - - 1
» | Lengusges 8 rezources el General 2
» La version ol imacice v
~ Detalls view -
Hame [ncrsoom: Tiggen 2oom:
f Desaription [Emeute #ery 500 milleconds.
< ] B
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r Lg UBUDLE 1Y e e et e et
~ [ VMCHMOSI [SIMATIC PC station] + [ Types
£ I]'f Device configuration ¥ L[| Master copies
% online & diagnostics » [z] Alarms
= v [ HMI_RT_1 [WnCC Unified PC RT] » %2 Common
E [If Device configuration = £: HMTextlis
¥ Runtime settings Accus_1
- |[F screens | HM_units
B Add new screen | intlkos_2
[] AlarmSummaniew ntlko8_2
¥ ] Cleaner Station MonAnL_3
[] HideTagObject MonDiL_5
[[] MessageObject Motl_1
[[] Messages MotRevL_1
» [ HMtags MotSpdCL_1
24 Connections OpAnL_3
E4 HM alarms opDiD1_2
b [ | Parameterset types PIDConL_3
W Logs ProcessStep
5] scheduled tasks SerCtrl
» [ Scripts SerCtrl_OperatorReq_|
: 3 Collaboration data SerCtrl_Position
) Gycles serCtrl_Pracedure
141 Text and graphic lists SerCtrl_State
= » [Q Local modules VivAnL_1
» & Ungrouped devices | w1
» 5 Securitysettings =] viviotL_1
» [38 Crossdevice functions &l Properties [} Info &) | %] Diagnostics —_
~ (4§ Commen data Ganaml + |4} common data
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2 How to use the SIMATIC Process Function Library V2.0 SP1

Totally Integrated Automation
BNE x 1 " N PORTAL

Devices | Pant abjects Options %]
B ElEEEEY 4 By
Tag table_1 v Find and replace E
e o oo ape Comnezion crame ncmg sddress L
. Find )
>
; > L
Anaiog alarms | Logging tags
— Al vt Somcs  Tiggmi T

g Properties  [*i} Info 1 | %l Diagnostics

8 5 aitha 10 0b{4<E 34142300 o the $alected abject does not have 81y ditplkys ble propems,

> Languages & resources

T T - - T

8. Move the instance data blocks from the program blocks folder via drag & drop
to the tag table. With that step all tags from the PLC are configured because all
tags are stored in a separate data structure.

o st vie orire opiars Tool indu bep s
4 Y B saveprope & X ' PORTAL

Optio =

[ Find and replace 3

Fs Hl

e

@ vorch caze 7

2

8 se wikdcards ]

7] Use reguiar expressions

@ ooan
Oue

Aeplace with

|9 Properties  [% info 1| ¥ Diagnestics

£ no object seiected ar the elected object doez nothave sny dizpis able propenies

> _Languages & resaurces.
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"_Icon” into the “Screen” window.

Totally Integrated Automation
e PORTAL

[ TT1]
wrppv | wwuan C] W R

T oo 0T Disgranic

| Properties | Evenis | Texis
LBE
| e ot vlue ool ||
= sice and posiin - g
» eighe 1080 o = < >
» wen 0 &l = > | Global brarios
< C 5 > [nto (Pro
| B | P R

10. Select the faceplate icon instance and go to the properties. Under the interface
the first connection needs to be set to the DataHMI-Tag of the cooresponding
instance. In this example the faceplate icon instance is the “PIDConL”. So it
must be connected with “PIDConL_DB_DataHMI”. Confirm that step with the
green hook.

Totally Integrated Automation

3 (Y sove project %D E WD F coonine o Gookine o IR % 1] - PORTAL

Devicas | Plant objects |

w8 RS ALAELIATMHAU+IE WENS G F 8@ F 12y

iz
g o, i

<

> | Infa (Project libsary)
B vy s
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2 How to use the SIMATIC Process Function Library V2.0 SP1

11. For the next interface tag an internal tag is required. Add a new tag table

[T ———
§ % swepoiect 2 N W

|| Devices

T Pantobiects

Totally Integrated Automation
PORTAL

o

Options
HEEEEY S| iy e 21
Taghame [ Project ibrary
[ oat e Gomezon S A sdires S E [
A e ame.
%
i
|2 Properties  [%dinto | % Diagaostics |
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12. Create an internal tag for every instance and set a unique tag name into the
start value. It is important that there is a “/” in the text string. Before the “/” there
should be the PLC name where the instance is located. After the “/” it should
be the same name as the instance data block in the PLC. This is very
important because this name is also used for the message windows and to

setup the corresponding message filter.
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13. The “TagName” of the interface can now be connected to the internal tag. In
this example it relates to “PIDConL_Name”. Confirm that step with the green
hook.

Tatally Integrated Automation
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14. For the next interface tag an internal tag is required. Add a new tag table
“TagComments” with a click on the left mouse button. This tag interface can
also be set empty. In this case the default comment will be shown in the
faceplate.
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2 How to use the SIMATIC Process Function Library V2.0 SP1

15. Create an internal tag for every instance and set a comment.
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16. The “TagComment” of the interface can now be connected to the internal tag.
In this example it relates to “PIDConL_Comment”. Confirm that step with the
green hook.
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2 How to use the SIMATIC Process Function Library V2.0 SP1

17. The interface tag “TagVisibilty” relates to the internal tag “TagVisibilty”. This
internal tag should be used for all faceplate instances. This tag is used to hide

Fuject Edt View Orfine  Opton: Tooks  Wndow  Help Totally Integrated Automation
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18. The interface tag “MessageCmd” relates to the internal tag “MessageCmd”.
This internal tag should be used for all faceplate instances. This tag is used to
handle the call of the message window and to set the necessary message
filter. Confirm that step with the green hook.
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2 How to use the SIMATIC Process Function Library V2.0 SP1

19. For every faceplate type an own list is imported. The corresponding operator
messages for the faceplate type are listed. The texts are multi-language

capable.
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20. The interface object “MessageText” relates to the corresponding text lists. This
object is used to handle the operator message from the faceplate window. In
this example it relates to “PIDConL_3". Confirm that step with the green hook.

Totally Integrated Automation

o cootins G2 M x 1) - PORTAL
| Devices | Mantobjects |
& | ALABSIATHUIEE WENS 6 # 8 & 0y
W A rewsereen - =

oo

L
| B .n

e mumnn] *‘-‘ﬂm L]
e mAy )

~ Detals view

» visibilny
g

T

| YT G

>
| R PR

TIA Portal V17 Example with SIMATIC Process Function Library V2.0

Entry-ID: 109810699, V2.0, 08/2022

20



© Siemens AG 2022 All rights reserved

2 How to use the SIMATIC Process Function Library V2.0 SP1

21. Some of the faceplate types have got the interface tag “BlinkTact” in addition
and it relates to the internal tag “tact500ms”. This internal tag should be used
for all instances. This tag is used for blinking several objects in the faceplate.
Confirm that step with the green hook.
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22. Open the screen window “HideTagObject” and copy the button with the text
“Show/Hide Tag’.
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2 How to use the SIMATIC Process Function Library V2.0 SP1

23. Paste the button with the text “Show/Hide Tag” into all screen windows. With
that button the tag names of all faceplate block icon can be shown hide or
unhide.
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24. Open the screen window “MessagesObject” and copy the text field with the text

“MessageCmd”.
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2 How to use the SIMATIC Process Function Library V2.0 SP1

25. Paste the text field with the text “MessageCmd” into all screen windows. With
that text field the message window is called, and the setup of the
corresponding message filter will be done.
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26. As the last step the HMI_RT of PC-System [SIMATIC PC station] needs to be

compiled.
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2 How to use the SIMATIC Process Function Library V2.0 SP1

27. Setup Project languages
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3 TIA Portal V17 Application Example with SIMATIC Process Function Library

3

3.1

TIA Portal V17 Application Example with
SIMATIC Process Function Library

Project Setup

In this project a Cleaner Station for a plant is configured. The process is simulated
in the PLC, so SIMIT is not needed. The process is controlled by MTP services,
and it pump Water from a tank to a reactor for cleaning purpose. It is also possible
to refill the tank. Which procedures are available and how this works is described in
chapter 4 Services in the HMI. For the process there are different components in
use. There is a tank with level measurements, a digital pump, a flow indicator,
which is connected to an PID controller, which controls the valve at the end of the
process.

/ Cleaning Station A

N

FIT-100

'\
FCV-100
P-100

DO

; B
FIC-100

T-100
(Cleaning Solution) J
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3.11

3.1.2

3.1.2.1

TIA Portal V17 Example with SIMATIC Process Function Library V2.0

Hardware Configuration

The hardware configuration is built up with an 1513-1 CPU and a ET200-SP. For

the HMI runtime WinCC Unified V17 is in use.

58 e 23 Comecions| [Milcomecion 7] 2 %5 W H[EH @2
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10 device_1
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=
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Name: [A505_Connection

Connection path

Local

WincC.
unpear

°

Farer

End point: |VMCHMOS! | HMILRT_1

| [PLc_1 [cPu 151341 ]

Interfsce: | IE general_1, PROFINETinterface [X1]

Interface type: | Ethemet

]
[v]  [PLC_1. PROFINET interfsce_i [x1] [+
]

| [Ethernet

Subnet: [PNIIE_1

] [enite_1 1%

Address: (19216802

| [19216805 ]

Software

Program blocks

In total there are eight main program blocks for the functionality. They are located
in the folder “CleanerStation” For each process object is one function block. All of

them are programmed in FBD.

In the functions are always different networks for the different usages. The first
network is always used for interlocks or other functions for the main block. In the
second one you can find the main block like the “MotL” for the pump. And in the
last network is always the MTP block, which is connected to the SIMATIC Process
Function Library block. This MTP block is used as the interface out of the project to
another DCS. All networks are named after their usage.

Table 3-1
Blockname Usage
1. FIC100 PID control
2. FIT100 Flow measure
3. FIT100_Liters Pumped liters
4, LAH100 High Level
5. LAL100 Low Level
6. LIT100 Level measure
7. P100 Pump
8. V100 Valve
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JA Siemens - D:\Projects\TIA\Cleaning station\Cleaning station

Project Edit View Insert Online Options

Tools  Window Help

Gy saveproject @ M H B X D T 1 IE R § Goonline ¥ Gooffline o [N A >
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e
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[&2] Cleaningstation
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48 FIT100 [FC4]
4 FIT100_Liter [FC15]
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4 LAL100 [FCT]
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- -

1

;
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3.1.2.2 Simulation
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» Network 2: CsF
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Comment

%DB45
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WFB2352
"MTPMonBinDn/
-=——EN
TRUE — FwdFbkCalc
%DB3
*P100DB" Maotl END =

For the simulation there are four function blocks. These blocks are written in SCL.

Table 3-2
Function block Usage
1. CalcDose Calculates the pumped water in liter
2. Level Calculates the fill level of the tank
3. PT1 Opens the valve with PT1 behavior
4. Volumeflow Calculates the volume flow in I/s

55 (Y saveproject g M =

Project Edit View Insert Online Options

AX 9 WM

JA Siemens - D:\Projects\TIA\Cleaning station\Cleaning station

Tools  Window

JDevices " Plant objects |

=}

¥ | 7] Cleaning station
ﬁﬁdd new device
gy Devices & networks
- [l PLC_1 [CPU 151341 PN]
Y Device configuration
ﬂ Online & diagnostics
» E@ Software units
- gl Program blocks
ﬁAdd new block
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b [i:] General
- [&] simulation
3| AccuS_Liter [FC12]

A
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e
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I>]
X
= = = =8 4 =B
5%

ddpadbbl
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& Level [FB11]

4 PTI [FB4]

48 volumeflow [FB1]
b [ Block types
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3.1.2.3

These blocks have their call in the corresponding simulation function in the folder
“Simulation”. In the first function “Flow_Sim” everything for the simulating the flow
is located. For example, the function blocks “Volumeflow” and “CalcDose” have
their call there. The same is for the function “Level_Sim” and “VIv_Sim”. In the
“Level_Sim” the function block “Level” and the refill function are located. In the
function “VIv_Sim” is the call of the PT1 controller for the opening and closing
behavior of the valve “V100”.

78 Siemens - D:\Projects\TIA\Cleaning station\Cleaning station

Project Edit View Insert Online Options Tools Window Help
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a8  »=1 4 —a = -]

= r:i:. Program blocks
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b [E] Block ypes %B1
» [iz] CleaningStation “Volumeflow®

» [G] Cycles o= EN
b [E2] InstanceDBs *P100DE" Run
b [Ez] MIP - block types Value — Enable
’ rr% services "V100FTI".Out_
¥ (%] Simulation | Raw - pelease_Spd Liter
& Flow_Sim [FC14] 0.1 T Release Liters_Raw
4 Level_Sim [FC1] o —— rel—
& Viv_Sim [FC13]
b g System blocks
» [ Technology ohjects ¥  Network 2: calc Flow

3 External source files

» & PLCtags

» EM PLC data types ==1
=Y 5

3 ?\Qt Watch and force table: *CMinterface_DB".

» L Online backups Dose_ProcValue —

» [ Traces

MTP Services

The Services are configured in two different tools, in the TIA Portal and in the
Service Engineering Tool. For general information about the Service Engineering
Tool a manual is delivered with the installation package of the SIMATIC Process
Function Library. It is in the following folder:

C:\Program Files\Siemens\Automation\SIMATIC Process Function
Library\V2.0.1.0\Manuals\en-US

In the chapter 12 Services all parameters and settings/configurations of the tool are
explained. In this document is only a general overview over the tool and the
explanation for the project specific configuration.

In the Service Engineering Tool, the general structure of the services is configured.
There you can define the global service parameters, the control modules, the
connection of the global parameter to the procedures, the steps, and the
procedures itself.
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I PFL Service Engineering Tool
File  Language Help
gy | =P | S I

i

Bl o] 2
2-Igrc_1

= i Configuration parameters

= i Procedure parameters

- i Process value inputs

- i Process value outputs

f i Report values

E| |5 Dose
----- ; Control modules
----- Tl Service parameter

=~ L] DoseByVolume
----- = Starting
----- c' Running
----- A Holding

----- ) Restarting
----- o Completing
..... ! Stopping
----- €3 Aborting
----- 11| Pausing
----- (™ Resuming
----- % Resetting
=~ 1 DoseByFlow

X R

Project information

Project name
Project path
Project version
Authar:
Creation time

Last modified time

: |Cleaning station

" |D:\ijects\Tlﬁ\C|eaning station\Cleaning station.ap17

s w7

T |S lemens AG

: [18/01/2022 13:00:26

: [19/07/2022 15:58:57

For this project there are only two global parameters needed. Both are configured
in the “Procedure parameter” folder. The first one is “Flow_Cleaner”. This
parameter defines the volume flow for the service (Used in the DoseByFlow
service). The second parameter is “Liter”, this one defines the amount of liter,
which should get pumped out of the tank.

The configuration values for these parameters are also defined here. After the
export to the TIA Portal, they get stored in the corresponding DB for the global
service parameters. They can only be changed in the Service Engineering Tool
and needs to be exported to the TIA Portal afterwards. For example, the default
value or the max and min values/limits. For the “Flow_Cleaner” there is the default

value “25 I/s”, the high limit “32 I/s” and the low limit “0 I/s”. For “liters” the default

value is “1000 I”, the limits are “3200 I” (high) and “O I’ (low). The high limit/max
value is defined by the maximum fill level of the tank, and this is 3200I.

2 PFL Senvice Engineering Tool

File Language Help

KN |3 | 4 ] Q2
(-] Cleaning station A Procedure parameters
e Erc Anlog  Digital Binary Sting

@ Configuration parameters
- |l Procedure parameters Liter: 1000
[l Process value inputs
@ Process value outputs
- |l Report values
£-[ig Dose
(a8 Control modules
~TI1) Service parameter
5 Steps
L) DoseByvolume
- Startng
2 Running
~ & Holding
) Restarting
& Completing
-l Stopping
€ Aborting
1] Pausing
-+ ¥ Resuming
=% Resetting
[21-LL1 DoseByFlow

Flow_Cleaner: 25
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For the process are seven different control modules available. These control
modules are bits in the ServiceControlBlockMedium, which are stored in the
“CmCommand” array. With these bits it is possible to activate the different states
and conditions of the objects and to define the process. The first one is responsible
to set all components in the manual mode. This is needed when the service is
done. The second one sets all components in the automatic mode. Before each
service can be started, the components need to be in automatic mode. The third,
the fourth and the fifths control module are for the procedures, so the main function
of each service. The fifths control module “Unhold” is used to define the operation
during the state “Unholding” of the service. The same is for the control module
“Hold”, “Stop”, “Pause” and “Resuming”.

= PFL Service Engineering Tool

File Language Help

[ | 1 %]~
= j Cleaning station A Control modules
Control module name:

El 3 PLC_1L Made_Man

i Configuration parameters
[1] Mode Man

Mods_Auto is used

20in total free avaiiable from maximal number of this service 30

; i Pracedure parameters
i Pracess value inputs
i Pracess value outputs
J@ Report values

Delete New Apply
Dose

8P=1 Control madules

i+l Service parameter

(i Steps
£-LL] DoseByVolume

o otaction

1
2
3
r
b
6:
7
8
9

Resuming

In the folder Service parameter, the global parameters are connected to the
procedures of the project. The “Flow_Cleaner” is connected to the “DoseByFlow”
procedure and the “Liter” parameter is connected to “DoseByVolume” and to

“DoseByFlow”
I PFL Senvice Engineering Tool
File Language Help
kY |5 | d 1] %=1
=) Cleaning station A [0t Tipe Name of pamater Name: [Proedure ParameterfnalogOut (0] Alow_Cleaner
= e o fndoo [ fow Cearer |
@ Configuration parameters 1 Analog Lier st [0 ]
@ Procedure parameters 2 Parametertype: @ Analog
5 3
[ Process value outputs c
@ Report values s O Digeal
1@ Dose 2 3 rse 3vatabieof 4% type rom mami 8
T8 Control moduies 8 O Binay
T Service parameter s 2 freezvsiabieof this axima!
e avaiabie of this ype fiom maximal 12
45 Steps 1?
=LL) DoseByVolume b Q String
» Storting = 8 fresavaiableof s type from masimai 8
© ruming v Parameter [Flow_Cleaner: 25 v
i tolding B 2071013 fras 2y araie fram maxm) numberof tn sarvics 22
K) Restarting S
& completing ls
-l Stopping o Dissolve Assign
€D Aborting 20
- L1 DoseByFlow 2 Procedure assignment
r B Starting 2 [ DoseByVolume
© Rurring z DoseByFlow
A Holdng ;‘; L] DoseToEmpty
<Y Restarting ps
@ Completing 27
W Stopping 28
& sbortng 2

In the next folder “steps” is the configuration of the steps, which gets executed in
the different states of the procedure. In the project is one step for each control
module. So, there are seven steps. The step “Step_ModeMan”, “Step_ModeAut”,
“Step_Dose”, “Step_DoseFlow”, “Step_Emptying”, “Step_Unhold”, “Step_Hold”,
“Step_Stop”, “Step_Pause” and “Step_Resuming”. Each step is connected to its
corresponding control module and the options for “Command”, “Force” and “Check”
are activated for all.
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[ PFL Service Engineering Tool
File Language Help
K |2 | S ] X =
= j Cleaning station ~ Steps
= [ PLc 1 Step_ModeMan . |Step_ModeMan
j " Step_Modefut MName: p_!
ﬂ Configuration parameters Step_Dose
@l Procedure parameters Step_DoseFlow is used
il Process vaive inputs g:zg:ﬁ:»‘mﬂg 90 in total free avaisble from maximal number of this servios 100
@ Process value outputs Step_Hold
: : = Step_Stop
- |l Report values Step_Pause
15 pose Step_Resuming Dz b= Aoy
[ Control modules
= ji] Service parameter
-2 Staps
=Ll DoseByValume
.. B Starting
O rumming [bosean |
ARSI Control module: |MD‘jE_ME‘” ~
A Holding
i) Restarting Command
0 Completing
Force
Ml Stopping
€3 Aborting Check
1l Pausing
o O
- Resuming
.05 Resetting
=-LL] DoseByFlow T Pdd Apply
- Starting
0 Running

At the end is the configuration of the procedures. In this project are three of them.
The “DoseByVolume”, “DoseByFlow” and “DoseToEmpty” procedure. In each
procedure are the states “Starting”, “Running”, “Completing”, “Stopping” and
“Aborting” configured. The inserted steps in these states are almost the same for
all procedures. In the “Starting” state is always the step “Step_ModeAut”, in the
three states “Completing”, “Aborting” and “Resetting” is the step “Step_ModeMan”
configured. In the “Restarting” state is the step “Step_Unholding”, in the state
“Holding” is the step “Step_Holding”, in “Stopping” is the step “Step_Stop”, in
“Pausing” is the step “Step_Pause” and in the state “Resuming is the step
“Step_Resume” configured. In the “Running” state is in all three procedure the
specific step for the procedure inserted. For example, the step “Step_Dose” is in
the “Running” state of the “DoseByVolume” procedure.

I PFL Service Enginesring Tool
File Llangusge Help

kY [ | i U 11 < =]
=] Cleaning station A Transt state

5-T@rct Name: |Running |
@ Configuration parameters

Description: | |

~ @l Procedure parameters
[ Process value inputs
@ Process value outputs
- |l Report values
£ (i Dose
~ag Control mocules
T service parameter
45 steps
=1~L_] Dos=ByValume
- Starting 172in total free avaisbie from maxmal number of this service 200
o
Holding
Restarting
Completing

Step order

Up Down Step: | Step_Dose -

Monitoring time: |© =

Remove Add Apply

Stopping
€3 Aborting
i I[I] Pausing

In the TIA Portal you define, what is to do, when the different control modules are
activated and you need to define all DBs, where the information for the
configuration in the Service Engineering Tool is stored.

In the project are two main functions, in which almost the whole implementation for
the MTP services is located. It is the “CM_Interface” function block and the
“Service” function. In the “Service” function all needed blocks and functions have
their call, like the function blocks for the parameters and values, the data block for
the services, the control module interface function, or the safety function block for
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the services. The blocks for the parameters and values are used to store the
information of the global and local parameters, which are configured in the Service
Engineering Tool.

T Siemens - D:\ProjectsiTIAKleaning station\Cleaning station

Project Edit View Insert Online Options Tools Window Help

5F i soveproject & M 2] 02 X 9+ d: GG B B Goonline o Goofiline fip I8 B € —f [[| [earchin projec: h
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&} EH2 |dE s =AE08 @' HE) 0B - ad &2 &
¥ ] Cleaning station [~]
[ Add new device » > - =l = qs]

iy Devices & networks

~ [ PLC_1[€PU 15131 PN]
[IY pevice configuration
2] Online & diagnostics v SR Parameters and values

» g software units

¥ [ Program blocks.
& Add new block
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~ Block title: Service

Comment

Comment

Bl Slock tpes 1 _ B33 nB3a D835
= < = Configuration “Dose_Procedure “Dose_Process “Dose_Report
» [ CleaningStation Parameters_DB" Parameters_DB" Values_Dg" Values_D&"
D g %B1710 WFB1715 UB1720 wB1730
» nceDBs i s P “Processvalues” Reportvalues™
¥ [z] MTP - block types. —EN ENO —— EN ENO —— EN - ENO —— EN ENO —

[ig] Services
B Serice [FET1]
2 CWinterface [FBS] »  Network2: cmfeedback

4B ConfigurationParameters [F8 »
4 ProcedureParameters [FB1715
4 Processvalues [FB1720]

4 ReportValues [FB1730] Comment
2 Senvice_Safety[Fe3]

Network 3: Seniice

> Network4: Chinterface

@ Chnterface_DB [DB27] w27
8 Dose [Deg] *CMinterface_DE"
@ Dose_ConfigurationParamete. w85

cdureParameters_ “OM_interface”

alues_DB [DB3. Man_Mode

Auto_Mode

= Dose_Proc

@ ServiceSaferyDB [DB11] DoseFlow_Proc

» [ simulation Emptying_Proc

» 52 system blocks —en Unholding

» [ Technology objects "Dose™Cm Holding

» g} External source files Command — gmCommand Flow

» [ PLCdata gpes Parz Analog  Procedure. Dose_Fbk.

» [z Watch and force tables Out— Param DoseFlow_Fbk

» [ Online backups “Dose”.CmFbOR Emptying_Fbk
Off — emFbonoff ENO —

7 OPC UA communication

These blocks, like “ConfigurationParameters” or “ProcedureParameters” are copied
from the SIMATIC Process Function Library. It is the same for the “S001_Setup”,
this one is also copied from the SIMATIC Process Function Library and renamed
afterwards. What other blocks are copied from the SIMATIC Process Function
Library can be seen in the following picture.
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5f i sovepoject & ¥ X 0@ @M

Project tree m <

Devices |_Plant objects

i) Drives
[z] Interlack

i) LogicDi

i) Math

] Moritor

[tz Operate

) services

3 DW2State [FC1700]
ConfigurationParameteranalog [F&1711]
ConfigurationPa rameterBinary [FB1712]
ConfigurationParameterDigital [F81713]
ConfigurationParameterstring [FB1714]
ProcedureFarameterAnalog [F81716]
ProcedureParameterBinary [FB1717]
FrocedureFaramete Digital [FE1718]
ProcedureFarameterstring [F81719] b
rocessValueinAnalog [FE1721]
T

(rvvvrrvow

|

oc
oc
oc
oc
oc

rocessValueOutstring [FB1726]
eportvalueAnalog [FB1731]
eportValueBinary [F81732]
eportvalueDigital [F81733]
eportValusString [F81734]
erviceControllockMedium [F&1701]

o, B, %L R T T L L,

3
o
3
o
P
o
P
o
R
2
R
2

i) BT

,
)
=
,

Cycles
InstanceDBs
MTP - block types

[ senvices
4 Controlhodules [FC12]
T Senice [FC11]

& ProcedureParameters [F81715]
B ProcessValues [F31720]
- Reportyalues [FB1730]

8 S001 1055
# 5001_Configurationarameters_DE [0832]

@ 5001_FrocedureParameters_DB [DB33]
@ 5001_ProcessValues_DE [DB34]
§§_5001_Reportalues_DB [DB35]

» [ System blocks
» [ Technology objects

v | Details view

Overview

G B R Goonine ¥ Goofiine | 4o I8 I8 3¢ = 1) cjec | G

9 Properties |%} Info @ |1%] Diagnostics 3 | Info (Project library)

Totally Integrated Automation
PORTAL

Options
[ Library view (2] m]
~ | Project library

[ =%

sopeian £ el

surppy |

28 ConfigurationParameterAnalog
28 ConfigurationParameterBinary
4F ConfigurationParame terDigital
4% ConfigurationParameterstring
= ovastate

4F ProcedureParameteranalog
4FF FrocedureParameterBinary
48 ProcedureParameterDigital
28 ProcedurePa rameterstiing

48 ProcessvaluelnAnalog

28 ProcessvaluelnBinary

48 Processvaluelnstring

48 ProcessValueOutanslog
2F ProcessvalueOutBinary

4F FrocessValueOutDigital

48 ProcessvalueQutstring

48 Repontvaluenalog

28 ReportValueBinary

28 ReportvalueDigital

48 ReportValueString

28 seniceControlBlockiedium

AlAlA===

3
-black types
] MTP -data types

BH
AREIE

&7

T

7 7 67 (87 & &
<

&) Visualization

«
al<|<|ef - ol

T e
& ProcedurcParameters.
4 Processalues

E -

@ serviceControlglockiediumsetup

<] i
> | Global libraries

In the “CM_Interface” function block is the conversion of the array bits to its

intended purpose. The block converts the bool and real values to the datatypes
“AnaVal” and “DigVal”. So, the outputs are named like their purpose, e.g. the bit,

which is intended to switch to manual mode, is called “Man_Mode”.
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The ” Service_Command_Logic” function block is responsible for the behavior of
the service if the level of the tanks falls under 0.5 meter. Then the service goes to
the state “hold”. Only if the level of the tank is over the limit of 1.0 meter it is
possible to set the service via “unhold” in the execution state. This mechanism is
activated for the service “DoseByVolume” and “DoseByFlow”. It is not needed for
“‘DoseToEmpty”, because there we want to empty the tank up to 0.5m. There is
also the implementation for the reaction of the failure of the pump implemented. If
the pump failure gets activated in the runtime, then the service goes to abort.
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The implementation of this mode switching, and the real implementation is to find in
the specific function for the different component. In the picture below you can see
the code for the pump. If the step “Step_ModeAut” is activated, the pump should
go in automatic mode. For the other components, like the PID controller, the Valve,
etc. it looks similar. For each step from the Service Engineering Tool is an
implementation for the components.
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3.1.24 HMI Runtime

In the HMI Runtime you have following structure. On the right side is the tank with
its level indicators and on the left are the valve, the pump, the PID controller and
the flow indicator. In the tank is the operating faceplate for refilling the tank. And on
the left side on top, with the orange area with the text “idle”, is the service control
faceplate.

[ [ T1]

MNone salectad

This faceplate is also copied from the SIMATIC Process Function Library like the
blocks in chapter 3.1.2.3 MTP Services.
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With the button “Show/Hide Tag” it is possible to show or to hide the tags for all
components.

“Hide Tags”

“Show Tags”
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3.1.3

Start PLCSIM ADV

Start PLCSIM Adv with PLCSIM Virtual Eth. Adapter and add there a PLC S7-1500
with corresponding IP Address of the controller. Then start the controller.

LCSIM Advanced V4.0 h=

Control Panel

@ Online Access
PLCSIM @ PLCSIM Virtual Eth. Adapter @

!; TCP/IP cemmunication with | Ethernet® t
4} | Virtual Time Scaling

0.01 Off 100
#  Strict Motion Timing ol
(#) Start Virtual S7-1500 PLC
Instance name | MTP_Application_Example
IP address [X1] 192.168.0.5
ﬁ Subnet mask 255.255.255.0
Default gateway
PLC family 57-1500 v
Start
MRES
1 Active PLC Instance(s):
[E[E MTP_Application, / 192.168.0.5 VO x

Afterwards download all data via virtual Ethernet Adapter from AS.

Window  Help

5
a3 FMI'

Extended download to device

Configured access nodes of "PLC_1"

Device Device type slot
PLC_1 CPU 1513-1 PN 1x1

Type of the PGIPC interface:

PGIPC interface:

Connection to interfacelsubnet: Directatslot "1 X1° - @
| [ ©
Select target device: Show all compatible devices [~]
Device Device type Interface type Address Target device

1 'i?r ﬂ Go online j‘q Go offline ﬁgh? [E [E R(J :I _U Searchin project-

Interface type  Address subnet
PHIIE 192.168.0.5 PMIE_1

R PHiIE =
[ Sicrnens PLCSIM Virtal Ethernet Adaprer |~ J(©)[ 6]

CPU 1513-1 PN PMIE

192.168.0.5 PLC 1

[| Flash LED

Online status information:

;5 Connection established to the device with address 192.168.0.5.

ﬁ Scan completed. 1 compatible devices of 2 accessible devices found.
scan and information retrieval completed.

2 Retrieving device information...

@S o Gl
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3.2

3.2.1

Panel Simulation

Download Panel to the Runtime Server
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Resetlogs Resetall logs in the runtime Resetall E
HMI Runtime Infarmatians
Secure transfer Load runtime unencrypted Unencrypted transfer
Finish ‘ ‘ Load ‘ ‘ Cancel ‘
Start your downloaded Project on Runtime Server
SIMATIC Runtime Manager ] X

‘Computer name or IP address: Incalhast

SIMATIC Runtirme Manager

Projects

o mW S

Project futostart  Device Name State
@ mrP_Test HMI_RT_1 Running

Type D

SIMULATION  dSe30dbz-452c-4071-86e6-1a7beaF7ec?2

> u

Project successfully started
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3 TIA Portal V17 Application Example with SIMATIC Process Function Library

3.2.3

Open google Chrome and connect to the runtime Server

To connect to the runtime Server, you need to enter the computer name of your
machine as URL. In this project it is “tiav17”.

H WinCC Unified X+

& c B tiavl7

3 Apps EI H  WinCC Unified - tiav17

If you want to change this, you just need to execute the “WinCC Unified
configuration” tool. There on the first page, you can configure these settings.

WinCC Unified Configuration

SIEMENS Totally Integrated Automation

Qg Computer and website configuration
(O) Keep the existing configuration

Addressing the website and the identity provider

O Website settings

" User management [ Use IP address instead of computer name

' Archive settings

Heacd i Create or select a certificate for the website
"~ Secure download ) Install a certificate later
(@) Select an existing certificate
3 . [ tiav17_SelfSigned ]
Apply settings
() Create a new cartficate
‘t\aﬂ 7_Self Signed ‘
English e

=X

Afterwards you can login into “WinCC Unified RT”.

= (m] X
B WinCC Unified x 4+ (-}
& C & tiav17/ B 4 2
21 Apps [ WinCC Unified Leseliste

User management

Manage your users

WinCC Unified RT

Start your project

WinCC Unified Help

Shows help for WinCC Unified
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3 TIA Portal V17 Application Example with SIMATIC Process Function Library

Login with the in the TIA Portal created accounts.

7 Siemens - D:\Projects\IAWpplication_Example\pplication_Example

Project Edit View Insem  Online  Options Tools Windew Help

G Byl sveproject @ ¥ el T X e G M B R S coonline F coofiine fp AW 2 S [

Devices | Plant objects

Search in project

Application_Example } Security settings » Users and roles

» [i3 OPC UA communication
» [i web applications
» [, Device proxydata
8 Program info
L PLC supervisions & alarms
5 PLC alarm text ists
» [ Local modules
» [ Distributed li0
» [ PCSystem [SIMATIC PC station]
» & Ungrouped devices.
~ Eg Security settings
9 settings.

i Users and roles

» [3d Crossdevice functions
» [4§ common data
} [Z]) Decumentation settings.
» [@ Languages & resources
» [ version control interface
» [ estsuite

» [g} Online access.

» [ Card ReaderiUSE memory

£ =2 |2 i

Users

User name Password Authentication .. | Meximum sessi... | Comment
§ & Aamn e [~[Fesword [=]30  win =]
§ & |user 0 eemwmaes Password 30 Min

Add new user

Assigned user groups Assigned roles | Assigned rights

Assigned roles

HMI Monitor Client

For this project are two accounts available:
- Username: Admin; Password: Admin!!1234
- Username: User; Password: Admin!!1234

Table 3-3

HM Monitor System-defined role “HMI Monitor 30
System-defined role “HM Monitor . 30

Description Maximum sessi... Comment.
HMI Adminis trator System-defined role “"HMI Administ... 30 Min User Administration, Remote Acce...
HM Operator System-defined role *Hu Operator® 30 Win Wb Access, Operator

Username

Password

Rights

Admin

Admin!l1234

HMI Administrator

User

Admin!l1234

HMI Administrator
HMI Operator

User Login

i<

]

Change Password

v
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3 TIA Portal V17 Application Example with SIMATIC Process Function Library

3.3

3.3.1

3.3.2

Remarks:

Setup Project Properties

| Test_MTP [Project]

|Genera| ” Protection |

Fratectian .
Protection

Mote that the know-how protection of blocks can be weakened by a simulation.

E;Support sirulation during block compilation.

2 /O EIR TR

TSR R R R A

Setup PG/PC Interface or Communication Settings

Right mouse click on windows button and open control panel and open the
communication settings.

Task Manager

Control Panel

File Explorer

Search

Run k @ AutoPlay

Shut down or sign out ﬂ Communication Sr:ttings

Desktop ;.l.; Device Manager

£ File History

After the installation of the TIA Portal it will look like this:

W Slemens Communication Seftings

File Language Help

@ Modules VB Access po
» W Intel{R) 82574L Gigabit Netwi 4 = F‘S‘( ?
> @ Intel{R) 82574L Gigabit Netw: &4
» @ Siemens PLCSIM Virtual Ethe 54
» rE]]] Trace seftings ] o On this property page you can assign "Access points™ (names) to the interface parameter assignments of
= the CPs.
1z (] The assignment of access points is intended for applications that access C programming interfaces
directly.
¥ Set memory card parameters @ v
@ LLDPIDCP
® | Access point | Interface parameter assignment Module
B PNIO Adapter o —
3] cpP2_1:
=3 system information L] —
[] FwL_LoAD
5] mp
STONLINE
Access point:
|STONLINE |
Associated interface parameter assignment:
| ¥
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Which Access point you need/use in the TIA Portal can be checked in the
“Connections” Folder.

Application_Example » PCSystem [SIMATIC PC station] » HMI_RT [WinCC Unified PCRT] » Connections

Devices Plant objects

S 4 Connections to 57 PLCs in Devices & networks =
Connections
[If Device configuration Name Communication driver Station Fartner Node Online Comm...
%/ Online & diagnostics A #505_Conn SIMATICS7 120011500 57-1500/ET200MP .. PLC_1 CPU1513-1 PN, PR.. =]
= [} HMI_RT[WnCC Unified PC RT] <Add news>
[T Device coniiguration
Y Runtime settings
~ [ Screen:
B Add newscreen <] [ ] >
~ [iz] Cleaningstation J r T

F_] CleaningStation
» [£z] Common

= [ HM tags SIMATIC PC station - WinCC U nified PC RT Station

% showall tags WincC Interface:
f Add new tag tabl UnPCAT
L e 4 z [induztral thernet ||
%4 Default tag table [7]
53 Application_Example [30]
» [E] commen

Connection: : .

% i HMI device PLC
[ HM alarms

I T Addres Address: | 192 15 .5
0 Logs Access point: J| STONLINE Accesspassword: [ |

5] scheduled tasks
» [z scripts
& collaboration data

To configure the PG/PC interface, select the interface “Intel® 82574L Gigabit
Network Connection. TCPIP.3” for the S70nline Access point.

N@ Siemens Communication Settings

File Language Help
v [ Modules VB Access po
» W intelR) 825741 Gioait Netw T4 | o ) ?
» LW Intel(R) 82574L Gigabit Netw 4
» (W Siemens PLCSIM Virtual Ethe I

b2 Trace setings ] (i} LB I DR B S S ) T T T A
L ° ‘The assignment of access points is intended for applications that access C programming interfaces
directly.
F setmemory card parameters @
@ LLDPDGP
o | Access point | interiace parameter assignment Module
T PNIO Adapter ° =
] cpi2
j System information [ ] =
[>] PwL_LoAD
2] e
STONLINE
Access point:
STONLINE |

Associated interface parameter assignment:

[msl<

Intel(R) £2574L Gigabit Network Connection.ISO. 1
Intel{R) £2574L Gigabit Nefwork Connection IS0.3
Intel{R) 82574L Gigabit Network Connection. TCPIP1

T
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3 TIA Portal V17 Application Example with SIMATIC Process Function Library

3.3.3 PLCSIM Virtual Ethernet adapter

Usually, the PLCSIM Virtual Ethernet adapter the ip address is not setup.

The IP Address of the PLCSIM Virtual Ethernet adapter must be in the same
subnet as the plant bus.

P » Control Panel » Metwork and Internet » Metwork Connections

sable this network device Diagnese this connection Rename this connecticn View status of this conne
- Status Device Marme
Unidentified netwark Siernens PLCSIM Wirtual Ethernet Adapter
E Internet Protocol YWersion 4 (TCP/1Pwd) Properties ® [
0
General

‘fou can get IP settings assigned automatically if vour network supparts
this capability, Otherwise, vou need ko ask vour netwark administratar
for the appropriate IP sektings,

(T Obtain an IP address automatically
(®) Use the Follawing IP address:
IP address: 192 .163. 0 .24z |

Subret mask: | 255 .255 .255 . 0 |

TIA Portal V17 Example with SIMATIC Process Function Library V2.0
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4 Services in the HMI

4 Services in the HMI

4.1 Explanation of the services

1. DoseByVolume:

This service pumps the configured amount of water with 100% opened Valve
through the system (1000I). The configuration is done in the Service Engineering
Tool.

2. DoseByFlow:

This service pumps the configured amount of water through the system (1000I)
with a configured flow (25 I/s). The configuration is done in the Service Engineering
Tool.

3. DoseToEmpty:
This service empties the tank up to 0,5m fill level with 100% opened Valve.

4.2 Start services

1. Open Service Control Block faceplate

2. Click on the Q icon next to “Req. Procedure”
3. Select a Service (e.g. “DoseToEmpty”) and confirm with “OK”

Service Contral Block - Medium | “J a

.ﬁ_-ﬁ- 0 |Es el B | ) ) ok |
[ IHI [ [ |
.O o

Cur. Procedure .l MNone selected
Req. Procedure Q None selected

None selected
Paositiol

DoseByVolume S
Operat
P asesyFiow ]

DoseToEmpty
MNone selected

TIA Portal V17 Example with SIMATIC Process Function Library V2.0
Entry-ID: 109810699, V2.0, 08/2022 44



© Siemens AG 2022 All rights reserved

4 Services in the HMI

4. Click the icon next to “Cur. Procedure”
5. Select “Start” and confirm with “OK”

F— 7T o Tz T ol el Tra T o I

™ E
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4 Services in the HMI

4.3 Reset services
1. Open Service Control Block faceplate
| |
2. Click the icon next to “Cur. Procedure”

3. Select “Reset” and confirm with “OK”

Service Control Block - Medium .

& E‘ L4

Cur. Procedure .I DoseToEmpty
Req. Procedure (J[ None selected

Position | Position Text |

Operator Req. | Request |

4. Start another service is possible

TIA Portal V17 Example with SIMATIC Process Function Library V2.0
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4 Services in the HMI

4.4 Start Refill process

It is possible to refill the tank. The tank gets refilled much faster than drained.
1. Open faceplate of the icon on the tank

i Dol = Tra el 1]

2. Click on the “Command Off” i icon

3. And switch it to “Command On” E and confirm with “OK”

4. Refill process starts (Icons turns green)

5. REefill process stops automatically if the tank is refilled. It is not possible to stop
the process

TIA Portal V17 Example with SIMATIC Process Function Library V2.0
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5 Additional information

5
5.1

Additional information

Convert blocks “BoolToDigVal” and “RealToAnaVal”

With the SIMATIC Process Function Library and the TIA Portal it is not possible to
write integer or boolean directly to the block and input. The reason for this is, that in
the TIA Portal each parameter/input/output has its own status. This status must
also be set to “16#80” that it can be written. Therefore, are two self-written
functions in the project. The first one is the “BoolToDigVal” (FC10). These blocks
convert the input of datatype “Bool” with the given status to the output with
datatype “DigVal”. This output can then be connected to the blocks in the project.

The second function “RealToAnaVal’ (FC9) converts the input value with datatype
“‘Real” and the given status to the datatype “AnaVal”.

Application_Example » PLC_1[CPU 1513-1 PN] *» Program blocks » CleaningStation » FIC100 [FC5]

W L, ERRDBr R @ [TH @B =l Gl & T G

&  »=1 4 = = =]

WFcio
"BoolTeDigVal
= EN
O0—n out — #Temp_1
16880 5T ENQ =
» Metwork 3: Init PIDCen
4 Metwork 4:  Interlock
¥  Network 5: FIDCon
TFCo
“RealToAnaVal®
"FIC100_DB"SP_
“CMinterface_DB". Ext
Man_Mode Value — gy “FIC100 DB".SP
0.0 In out Ext
16880 ST ENC)

“FIC100_DE".Data
HMLAUthodOp *FIC100_DE".Data
= HMLSP_ExtOp

"CMinterface_DBE". =
Auto_Mode Value — —— _
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5 Additional information

5.2

AccuS_Liter

This block is responsible for the calculation of the pumped liters. It is a block out of
the SIMATIC Process Function Library and is called in the “CalcDose” function

block. The calculation of the pumped liters gets always restarted when the services
set the components of the process to the automatic mode.

J& Siemens - D:\Projects\TIA\Cleaning station\Cleaning station

Project Edit View Insert Online Options

5 [ H saveprojecr Z M 5 3 X D T MG I & coonline ¥ coofiline  fp [A A 3 — ]

Tools Window Help

PLC programming

JDevices ” Plant objects |
"

Search in project

Cleaning station » PLC_1 [CPU 1513-1 PN] » Program blocks » AdditionalBlocks » Simulatig

B

= | ] Cleaning station
B Add new device
g Devices & networks
~ [ PLC_1 [CPU 15131 PN]
IIY Device configuration
'] Online & diagnostics
» [5g Software units
- [ Program blocks
B Add new block
~ [&] AdditionalBlocks
» [ts] General
- [&] Simulation

4 AccuS_Liter [FC12]

4 CalcDose [FB2]

48 Level [FB11]

4 FT1 [FB4]

4 Volumeflow [FB1]
Block types
CleaningStation
Cycles
s InstanceDBs
tz| MTP - block types
tz| Services

5
tz| Simulation

SRR

& System blocks
v [4 Technology objects
3 External source files
» [@ PLCtags
» [ PLC dats types
» [l Viatch and force tables
» [ig Online backups
13 r;" Traces
» [& OPC UA communication
» [iZ Web applications
+ [, Device proxy data
B Program info
Cf PLC supervisions & alarms
|E] PLC alarm text lists
» [ Local modules

» [/ Distributed 110

st a, EOE08B @[] @@ B ¢l A

[>]

* Block title:

Camment

—EMN
DosLi

“CMinterface_DBE"
Auto_Mode — pstCntiLi

RstCnt2Li
AccuTime
false — pulseAct

Pulse

“FITID0DB"™.PYV_
Out PV

SpecFact

DeadBand
0~ BasePV

BasePulse

AcCnt_Unit
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%B23
"AccusDB”
WFB1111
“Accus”
AcCnt10ut
AcCnt20ut
AcDiCnt10ut
AcDICnt20ut
DosAct
OnAct
ErrBasePV
ErrSpecFact -
- ENO —
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5 Additional information

5.3 PIDConL parameter

The same problem like in chapter 5.1 Convert blocks “BoolToDigVal” and
“RealToAnaVal” is the reason for the function “PIDCon_Config” (FC16). This block
writes the config parameter for the “PIDConL” block. With this method it is not
possible to change the parameter during the runtime.

Application_Example » PLC_1 [CPU 1513-1 PN] » Program blocks » CleaningStation » FIC100 [FC5]

e o, ERERDE8r @G CeaaD =l G @& T

A =1 4 =al = =]

*  Network 3: InitPIDCon

o= EMN
false = Neg_Gain_In
1.0 — @Gain_ln
2.0 T_In
0.0 TD_In

0.0 Mv_SafePos_In
100.0 — nMy_HiLim_In
0.0 ExLolim_In
32.0 ExHiLim_In
0.0 MW_LaoLim_In

WcCie
"PIDCon_Config™

Neg_Gain_QOut

Gain_Out

M_Out

TO_Out

MV _SafePos_

Out

MWV_HiLim_QOut

ExlLoLim_Out

ExHiLim_Out

MV _LoLim_Out
ENO =—
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“"FIC100_DB"Neg
Gain
"FIC100_DB".Meg
Gain
*FIC100_DB".Gain
"FIC100_DE".Gain

"FIC100_DB"T
"FIC100_DE".T

"FIC100_DB"TD
“FICT00_DE".TD

*FIC100_DB"MV_
SafePos
“FICTO00_DE" .MV_
SafePos

“FIC100_DB"MV_
HiLim
“FIC100_DE".NV_
HiLirn

*FIC100_DB"SP_
ExLoLim
"FIC100_DE" 5P_
ExLolim

"FIC100_DB"SP_
ExHiLim
"FIC100_DB".SP_
ExHiLim

"FIC100_DB"MV_
LoLim
"FIC100_DB" WV_
LoLim
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5 Additional information

If you want to make it possible for the operator to change them during the runtime,
you need to write the parameter directly into the instance DB as start value.

Application_Example » PLC_1[CPU 1513-1 PN] » Program blocks » InstanceDBs » FIC100_DB [DB25]

= =¢ By B = T Keepactualvalues
FIC100_DB
Mame Data type
1 < >~ Input
2 @|' ¥ NegGain "DigVal”
3 |3 u Value Bool
4 |3 = InternalUseBit1 Bool
5 |41 = InternalUseBit2 Bool
6 |1 = InternalUseBit3 Bool
7 |1 = InternalUseBit4 Bool
8 |41 = InternalUseBits Bool
9 |41 = InternalUseBit6 Bool
10 |43 = InternalUseBit? Bool
la = 5T Byte
12 <@ = ~ Gain “AnaValFF"
13 |0 u Value Real
14| = 5T Byte
15 |40 = InternalUseBit0 Bool
16 |40 = InternalUseBit1 Bool
17 |3 = InternalUseBit2 Bool
18 |41 = InternalUseBit3 Bool
19 |43 = InternalUseBit4 Bool
20 41 = InternalUseBits Bool
21 41 = InternalUseBit6 Bool
22 40 = InternalUseBit? Bool

]

Snapshot . B

Start value
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Retain

0000000000DLOO0DOOOOOOO

Accessiblef... Writa...

& &

Load start

Visiblein .. Sey

51



© Siemens AG 2022 All rights reserved

5 Additional information

5.4

“And04” and “Or04” from SIMATIC Process Function
Library

The SIMATIC Process Function Library also provides an “And04” and an “Or04”
function. The reason for this is the same like in the last two chapters because of
the status of the parameter. These two blocks are already capable to handle the
status. But for the using you need to know, that it is mandatory to connect all inputs
of this block. A function does not have an instance DB, so all inputs need to be
configured, otherwise it will not work. If you do not have enough inputs you need to
connect some “temp” variables to the input. The “temp” variables for the “Or04”
block need to be set to “0” and the ones for the “And04” block need to be set to “1”
for the correct function of them.

Application_Example » PLC_1 [CPU 1513-1 PN] » Program blocks » CleaningStation » FIC100 [FC5]

G EF S L EAEDEr T e aB izl ad &7 G

& ==1 4 =o = A=]

w Block title: .

» Network 1: Channel input
¥  Network 2: CsF

W10
“BoolToDigVal®
—EN
O0—1n Qut — #Temp
16880 5T END —
%10
“BoolToDigVal®
—EMN
0—n Out — #Temp_1
16880 5T END —
UFC3I6A
“or0 4"
—.—EN
“FIC100_Chin®.
Bad In1
“FIC100_ChOut".
Bad — in2 "FIC100_DB".CSF
#Temp — In3 out — "FIC100_DB".CSF
#Temp_1— In4 END —
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Application_Example » PLC_1[CPU 1513-1 PN] » Program blocks » CleaningStation » P100 [FC2]

L, EREE|8r Y el EB iz G &°7 6
P100
Name Data type Default value Comment
13| = » Temp_5 “DigVal®
14 <@ = » Temp_6 “DigVal®
15 41 = » Temp_Out “Digval®
16 L Add news=

a =1 B A =al = -]

» Network 1: Channelinput
¥  Network 2: And

Comment

Wcio
“BoolToDigVal®
.—EN Wcio
—In Out — ¥Temp_3 "BoolToDigVal®
G#80 5T ENO EN
I =—1In Qut — #Temp_4
16580 5T END —
Wcio
“BoolToDigVal®
—EN %FC10
I —1n Out #Temp_5 “BoolToDigVal
G#80 5T ENO EN
I Out — #Temp_6
16%80 5T ENQ =
WFC355
“And04”

o= EN
#Temp_3 In1
#Temp_4 In2
#Temp_5 — In3 Out — #Temp_Out
#Temp_6 — |nd ENO —
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5 Additional information

5.5

Instance DB “Raw_Scale” and “Scale”

For the correct function of the simulation, it is mandatory to configure the “Scale”
and the “Raw_Scale” parameter in the instance DB for the channel input. In this
project the “Raw_Scale” needs to have his “Low” parameter at “0” and the “High”
parameter at “27648”. The “Scale” parameter needs to have his “Low” parameter
also at “0” and the “High” parameter must be the high limit of its corresponding
value. So, in the picture we can see the instance DB from “FIT100” channel input.
The maximum of the flow can be 32 L/s, so the “High” value of “Scale” is 32.

This configuration is needed because for example the “Anin” block reads a raw
analog value from the process image (partition) and converts it to its physical value
or calculates a percentage value based on this raw value.

T Siemens - D:\Projects\TIA\Cleaning station\Cleaning station

Project Edit VWiew Insert Online Options Tools Window Help

5 ({ Bl saveprojecr @ M = 2 X D TG B & coonline ¥ cooffline S M B 2 < ||

J Devices ” Plant objects ‘
B ¢ =¢ B, @ EE "7 Keepactualvalues [jg Snapshot ™ ™, Copysnapshots tostartvalues g (&
FIT100Chin
» ] Cycles Name Data type Start value Retain Accessible f_ | writa_ | visibl
~ [i&] InstanceDBs 1 4@ ~ Input
48 AccusDB [DB23] 2 4= PV_In Int 0
@ CalcDoseDB [DB6] 3 @anm ProlmQB Boal TRUE
48 FIC-100 [DB51] 4 @@= v Scale "Scaval®
48 FIC100Chin [DB40] 5 @ = High Real 320
o8 FIC100ChOut [DB41] 6 | L] Low Real 0.0
& Fci00DB [DB25] 7 |40 = ¥ Raw Scale “ScaVal_Raw”
a8 FIC100Intlock [DBE] 8 <@ = High Dint
a8 FIT-100 [DES0] 9 |<m = Low Dint
o FIT100ChIn [DB39] 10 40 = NamurOn Boal
a8 FIT100ChOut [DB2] 11 @= NamurHiLimit Dint
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6 Appendix

6
6.1

Appendix

Service and support

Industry Online Support

Do you have any questions or need assistance?

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

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

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

support.industry.siemens.com

Technical Support

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

Please send queries to Technical Support via Web form:
siemens.com/SupportRequest

SITRAIN - Digital Industry Academy

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

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

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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6 Appendix

6.2 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

6.3 Links and literature

Table 6-1

No.

Topic

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

\2\ Link to this entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/109810699

\3\
6.4 Change documentation
Table 6-2
Version Date Modifications
V1.0 05/2022 First version
V2.0 08/2022 Update of chapters 3 and 4.
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