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About this Manual

The BatchXpert system is a system for controliingnaging,
andvisualizingbatch processedncorporating batch
reporting, protocols and recipes, batch tracking with
materials, trends, alarms, BatchXpert station and/or HMI.
BatchXpert im modular system that cabhe adaptedo awide
variety of use cases, and can manage whole production
plants, such as breweries, but also be reduced for controlling
single CIP stations, or Pasteurization uriitse system is
fundamentally divided into thre categorieswhichwork
together in an automation project.

Target Audience of this Manual

This manual is directed towards Project engineers that lzeba@sic understanding of the fundamentals of the
BatchXpert systerrand process engineering in generafundamental understandingf the functionalityand

usage of the BatchXpert system is assumed for the purpose of this manual. Furthermore, basic knowledge of
Automationtechnologyand Programming with Simatic S7 style controllers is also assumed.

This manual tries to teach the basics of how these concepts are applied in the BatchXpertsymtéml ands

not intended as an introduction into PLC programming in genBesic knowledge of PLC Programming and the

dzal 3S 2F GKSAN) G22fazx adzOK Fa dfedurddi AO al yr ASNE | yF
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Version of this Manual

Version 2.0 | Initial Version
Version 2.1 | Addition of Visu Statuses section
Version 2.2 | Addition of Alarm Groups
Addition of Hardware Settings
Addition of Taglist
Addition of PL&-PLC Communications
Version 2.3 | Addedmanymore Actuatorinterlockexamples
Added better Unit Function block example
Version 2.4 | Greatly improved and extended HMI sections of this manual
Added Security chapter
Added Virtualization chapter
Added Frequency Converter Status Word Descriptions
Version 2.5 | Added chapter about PLC simulation
Version2.6 | RRSR OKFLIWISNI F62dzi a{GFNIAy3a !yAida FNRY
Version 2.7 | Added PID parameter Examples
LYLINRZSR G¢NIya EEé OKIFLIISNI F2NJ Lh GNI yaT
Added Special Explanations for Analog Input and Output Scaling
aSyiAz2ySR LyO2YL} (A-200forii Biem2ri8 at [/ {AYEé T2
Added Database Synchronization Chapter with Time Synchronization
Added Chapter about Analog Input and Regulator Scaling
Version2.8 | RRSR / KIF LIJASNJ I 02dzi & O2umYadaykAvlndnA 2y /&S0 G A
l RRSR / KILIWISN) 62dzi a5AF3Ay28Ay3 [/ 2YYdzyA Ol
Version 2.9 | Added Chapter about StPhases inside of Unit Phases
Version 2.10 | Added Chapter about data Remanence
Added Chapter about Web server
l RRSR / KIFLIWISN) 62dzil at KFasS ' OGA@®Sé¢ FyR A
Added Chapters about PLC Backup and PC Backup
Added Chapters about PLC Time synchronization
Added Chapter texplaint KS & ! LILIX AOF GA2y ®{ GF NI ¢ & ONR LI
Improved Actuator 10 Assignment example and added more explanations
AddedChapter aboutHHMI Main Menu
Added Chapter about adding Batch Number, Step number and Phase
Minor improvements in other chapters
Improved Chapter about HMI library, HMI Main Menu, Adding a new PLC to the HMI
Version 2.11 | Improved Trend Configuration section
Addedexplanation2 ¥ & . | 1§ OK a2 Rdz S¢
l RRSR at N2POSaa DNJILKAOa {Ge&ftS DdzARSE
Version 2.12 | Added TIAPortal Recommendations
Reordered some chapters to make more logical sense
Added chapter on how to modify existing Control module data blocks
Improved Project Engineering tools and SDK Chapters
Added Log files chapter
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AddedOverview forAdvanced programmers comifigm Braumat or Botec
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Overview

VisXpert Scada

BatchXpert is based on the VisXpert Scada system. This sgateed as the main SCADA component, and
managesommunicatiorwith the Plc It is responsible for the Process graphics, Alarm management, Trend
recording but also the recipgownloadsand historical data recordin@his means that BatchXpert fundamentally
requires the VisXpert SCABAvork properly.

VisXpert comes with an already prepared HMI library, which incorporates all functionality of BatchXpert and
allowsyou to rapidly create process graphics with all thectionalitiesavailable. The Process symbol library also
supports updating from a library, which enables you to easily update the symbol library in a project with newer
and improved versions, and witlersiongthat have bug fixes applied.

Software Architecture

+Aa- LISNI A& | Y2RdzZA NI {/! 5! &deadasSy GKIFG tt26a SEGS
system. BatchXpert integrates several modules into VisXpert to allow its specific functionality. These gigdules
BatchXpert access to the variables defined in VisXpert and to interacalithfunctionality. A log of

functionality is implemented using VisXpert modules.

BatchXpert

'PLC (programable Logic Controlier
|

Conguraton and Hetncd dita
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The Database

BatchXpert stores most of its configuration and historical datnisQldatabase, where all the tools have access
tothisRIGF® ! & RIGFEolrasS G4KS aaAONR&2Fd {v][ {SNIBSNJI 9E LN
Center.

While working with the database yonustkeep in mind that these database files will be updated when started
with newer versions of BatchXpert or the SQL server, and after that are not compatible anymore with previous
versions.

Considering this yomustkeep in mind two cases:

1. If you starta project withanewer version, the database may be updated to support new functionality. In
that case it will not be compatible anymore witle previousBatchXpert versions. For example, if you
start a project created for BatchXpert V1.8 with V1.10, some database updates will be applied, and after
that youcannotopen the project anymore with V1.8.

2. If you installedanewer SQL server version, the server itself will upgrade your database file, which makes
it incompatible with previous versions. For example, if you hedatabase file foSQLserver 2019 and
open it withSQLserver 2022, it will bepgraded andfterwards cannot be used with previous versions of
SQL server.

Whenstartingthe project,both cases will give you a clear warning and the option to abodllow the upgrade.
Keep this in mind when you are doing engineering for projects that are already deployed.

To mitigate the first problem, you should always update the deployment on site when doing engineering or
temporarilydowngradeyour BatchXpert installation when doing engineering.

For the second problem you can follow the instructions below to support multiple SQL server versions.

PLC

The PLC program was made as a prodrased orS7platform, so it can be used on all S7 PLCsBatchXperta
special standard was implemented in programming, with modularization, standardization of programming with
the creation of standardized interfaces, to achi@amsiderablémprovement in process engineering times. In

this Program, several Criteria were considegddbom short cycle times to the preparation of the program with
various prepared and standardized processes.

¢KS t[/ LINPBINIYYAYy3I F2tt26a Yy ALYLISNFIGADBSKkS5SOf I NI (
as you see fit.

Tia Portal and Simatic Manager

BatchXperh & LINE 3 NJ Y YAReisdngslisted NJ[ &S$tatgment List) in English. Bqitogramming
environments support this language. You can choose whatever programming environment you prefer.

az2al 2F GKS 9EIFYLX Sa NS olFlaSR 2y G(KS 2t RSNJ a{AYIl (7
Portakp €

2S wSO2YYSYR (KIF{ &2 dz mejeds bamotupgrateensiing préjects.2 NJ | £ £ y S g
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By default, SQL Server is always Local

Bydefault,each BatchXpert station has its own installed SQL Server. This meaaadhatation only utilizes its
locally installed SQL Server service. Network functionality is usually not enaltleeseiSQL Server instances
since all database accesses are always local.

This isbeing doneto improve thea & & (i rBli¥iligy, by eliminating a common point of failure which would be a
centralized SQL Server. To maintain the same system configuration between nutittfas, BatchXpert
includes a synchronization service that synchronizes the project database between all stations.

This means that all databasecess ialwayslocatedon the computer, andlo not need network access for its
configuration data

You can however configure batch expert to use a centralized server, but this is not recommended, and the system
is not explicitly designed for this use case.

BatchXpert Engineering 9/283
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Overview for Ad vanced programmers

In this section we want to give a small overview for programmers that already have experience in other control
systems such draumat, BotecBrewMaxor PGS7.

General

BatchXperPLC programming like other control systems such &aumator Botec systers. Programmers
familiar with these systems will find it exceedingly easy to transitiddatchXpert.

BatchXpert use the VisXpert SCADA systagits mainSCADApplication This system was first developed by
Gefasoft undethe name ofdGraphPig€, and then later acquired by Mgics for further development and support
in the BatchXpert Control system.

Recipe execution

Configurations such as faces parameters and recipes are all storedi§-8QLldatabaself a unit requests a

recipe this request is observed by the Skype applicatidrich in turnloads didn't require data from the database
compiles the recipe and downloads it to the requesting .Uritis data includes steps to be executed and set point
parameters for each of these steggom thenon, the PLC takes over the execution of this recipe step by step by
executing each of the programmgxhases in the PLThis idike systems likdBraumat or Btec.

PLCControl modules

In BatchXpertall control modules of all types are automatically executed
and processed bthe PLOramework This means that you do not need to
call a functiorfor anyof the control modulesBatchXpertnternally
executes all existing control modules tlaat available in the control
module data blocksThe system checks the amountasitrol modules
present in these data blocks and execugegry one of them automatically
without the need for theprogrammer to call angontrol module functions
This means that you can consider control modass commodity resou
that you can just use in your PLC application

All control modules of the same typee all contained in one single data
block This means that adictuators,for example are all in the same data
blockandare a global resourceYou can assigrontrol modules to specifignits; this however only affects

reporting and alarm group£ontrol modules are always considered global and do not belong to a specific unit in
andof itself. Of courseactuatorsare usually assigned to the automatic status of a specific, thely can however

be used by any other unit that wants to activdabe automatic contro(Aco)for example
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SCADAControl modules
A similar concept applies to the communication between the PLC &
the HMI applicationSince the PLC always executes all control

modules that are available in the Bltlie VisXpertSCADAystemhas
all the variables for all controlled modules already preconfigufdris
means that if you need a new control module you can simply use it
your HMI application and since GPLC already executes the approp
module and all variables already exists you domestd to call the =
control modelling appeal C nor do you have to import variaies [l S souteTre
your SCADApplication All variables for all control modules always ‘. ok
exist inall the SCADA applicatioriBhis is possible becausésXpert |

does not limit thenumberof configured variableby its licensing
model. MANUAL AUTO RECIPE EMERGENCY STOP

FERMENTATION ’ CONDITIONING
19.8°c 2.5°C
19.8°C 0.9 bar

Unit Execution in the PLC

When you work in the PL.@nd a unit is executedhe unit will always copy its unit data block onto a genariit
data block calledBx Uxg. This means that if you want to refer to your unit data blércn insideof your unit
function codeyou can and should do so by always referring to the generic unit data didxckk€, which will
always contain the current data of the unit that is currently executing

This has the advantage that you can write the same code in different witteut the need for adapting data
block numbers and such since the unit itself will always dspynit data to the generic unit data block and back
after the unit function code is executetou can find furtherinformationhere¢ KS &/ dZNNBy i | y A G &

(DB100)

Unit to Unit Communication

BatchXperincludes a concept for communication between multiple
units in a standardized wayhis system allows you to select a
communicationpartner,send signals to this communication partner
receive signal from the selected communication partaedallocate the
communication partner foexclusive us€eThis system automatically
handlesunit allocation and thus eliminates problems causedrbyltiple
part and units trying to communicate withe sameunit. More
information hereUnit-to-Unit Communication
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Installation of Multiple SQL server versions in parallel

C2NJ Y2NB RSGFAfa Fo2dzi GKS AyadltfrdAz2ys &2dz aK2dz F
manual. However, there are complementary things that should be mentioned for project engineers.

Since the SQL server database files cannot be used once upgraded to a newer SQL server version, you should
always do engineering with the same version as you have deployed on site. Since this may mean that you have
multiple versions ofSQL server, you should consider installing multiple SQL server versions in parallel.

If you get the SQL server warning when opening a project, you can then just change the server version you want
G2 dzaS Ay GKS aal yl3SySyd /2yaz2tSé¢ FyR adl NI GKS L

Manual Installation
. @ RSTFldzZA 4§ GKS RI Gl ahubidis#h&iNgascaldakeiof thelsénferm® S a & NI/ BIK t A ¢
I Sy G SNE &Ihybu wark t fsialh differert \iersion, you will have JREEREN U LR RIS

tochooseaRA FFSNBYy G aLyadGlkyoOS bl YSé 62 BatchXpert Setup 1.10.4.0.exe 2 N
GDNI LKt A OH nHHE chBosedilerest hstanc® ndme, yof (e JEER LT RIENIE
cannot use the Installation center to install the SQL Server, as it always desktop.ini

Availdlftta 6A0K (KSDYduSahdawhldad tiBRY a G | -2 NetTimeSetup-314.exe
server installer from the installer, but then execute it manually, which gijiR et ESE Lt
you access to the configuration dialog where you canfigure the et
GLyailyos bl YS¢ IAfeRdp@losing BeNastali6riilefilat

GAEE 08 Ay | ado RANBOG2NE OF t t JREECIE e Ll

ZNJ
":rf-' VisXpert Setup 10.0.8.0.exe

Select current SQL server instance.

GLy &Gl yOS bl YSé

you want to use for engineering. 73N ficio H®
. . . it Local 5
You can change the SQL server instance that is being used Nonre del aorvir
all BatchXperapplicatonsd @ 2 LISy Ay 3 (KS & (GRAPHPIC2022
8 e s e . Q-;(H] Proyecto =TT TEEOrTEn o servidor
/ zy. az t(ﬁmglr@m a { S N\]Z SNJ b I YSe =- Ajustes de Windows (®) Utilizar autenticacién de Windows
settl ngS. () Utilizar autenticacion del servidor SQL
g Copia de seguridad
Running
Logging Detener Versior
_*l- License Delete Historical data
[] Truncate Batch data after
o Wersion instalada

[ Truncate Manual operations data after
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Global Communication View

The BatchXpert system uses standard communication interfaces and supports various communication systems
from the PLC to the Automation Field. The following is a summary of the communications:

The BatchXpert system supports connecting "BatchXpert Stations", "HMI Displays" and other equipment through
an Ethernet network with TCP/IP, which can be managed with standard tools for Ethernet network management.
It is also possible to connect laptops througiFi' access points and provide a form of remote control for
smartphones or tablets.

Communication between PLEsould takeplace at a separate PlpGrt (if your plc has two Network interface
controllers) thus preventing BatchXpert network communications from interfering with the exchange of data
between system controllers.

The customer has the option of connecting the system to their corporate network and/or the internet to access
the databases and to enable the possibility of Teleservice (through "TeamViewer", please read the "TeamViewer
Teleservice Manual").

The field communicatiois conductedthrough "Profibus" or "ProfiNet" interfaces that are industrial standards
andallow usto connectto a wide variety of equipment such as 10 systems, olive harvesters, meters, etc.

Example Simple Network Layout
This is a simple layout, and does not include hardware firevi2illiZs or other advanced IT infrastructure. Of
course you Can extend this simple diagram to include these options.

n |

Enrouterdor ((| l))
Estacion Estacion Esta cion Pantalla VENy P\,L{,.nrm
BatchXpert BatchXpert Batch)(pert Tactil Internet L

| Batchxpert [ i ] [ 1 ]
i
v Telefonos

Switch Red
Informatica

PLC PLC
BatchXpart BatchXpert

b

Switch Red
PLC

Bus de Campo ‘ Bus de Campo
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Default Communication Interfaces
BatchXpert uses and supports the following communication interfaces.

1

YMLOGICS

PLC to Operating Statiors #Connection througla Simatic driver. Optimized data blocks ofI600 are

NOT supported.

Fieldou% t N2 FAO0dzas t NRFAYSGE 1 !'we FyR '{L FYR lyeé
PLC to PL@an use any connection supported by your plc. Usually these ar@n8&ctions or ISOCP
connections. We recommend &bnnections because they are easier to use.

Operating Stations to Operating Station$he stations use a proprietary protocol based on TCP/IP
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Log files and how to view them

All BatchXpertpplicationswrite log files where you can review errors and debug messages to find out if there
have been some problems or if the system is functioning as intendma can view these log files by using the
G[ 23 CA twhichxdn $asedsiyEfatind in the start menu

Todo  Aplicaciones  Documentos Web  Mis v o =

Mejor coincidencia C\DateniLogs\
- . L0G O LR D EXElog ~[&le[i]e]e
i Log File Viewer <> ALARMVIEWR EXElog CADaten\Logs\ALARMD EXE log
Aplicacién > BatchXpert AlamLine exe log o . . " P T
<> BatchXpert Batch Scheduler exe log ager ime Ve
> BatchXpert BatchProtocol dil log 22-04-2025 10:41:00
. <> BatchXpert BatchProtocal exelog y
logitech g hub = : @ Gene.. 22082 Irfo 6892 1
; “ 9 X g e b Log File Viewer = ::“::e:mge:a‘”‘g?m'fg Gene.. 2042 Info g2 1
‘er mas resuitados de la busqueda - 2l chXper niine Data exe log y
Aplicacién < BatchXpert DB Administration Tool sxelog 8‘“‘*”” 22042 It 89z 1
SO <> BatchXpert DB Update Fie Compiker exe log Aam... 22042..info 6892 1
Aplicaciones <> BatchXpert ExportService exe log «y Aam... 22042.. Emor 6892 1
<> BATCHXPERT GF BATCH EXElog OGene.. 22042.. Info 68z 2
% Log Viewer Abr <» BatchXpert Launcher.exelog 22-04-2025 10:42:19
> BatchXper Manzgement Console.axe.og @ene.. 202, o s
= <> BatchXpert Material Management.exe Jog Qe 2042 14 o 1
5 Gefasoft Logger 2 CO  Ejecutar como administrador <> BatchXpert Menu.exelog A s ey

Location on Disk

All log files are storel y (1\WO&enf 2 ¥a ¢ RA NB Ol 2 NRog filgs cah Bedapehned in Ny reduidi J S ¢
text editor; however it is usually easier to use the log Vilewer.

Disco local (C:) Daten Logs

Mombre . Fecha der

B ALARMD.EXE.log

. AlarmD.exe.logdeleacaa-2f39-4de3-b77...
. AlarmD.exe.log;5df482ed-658a-4048-0ad...
. AlarmD.exe.log;86a79d9%b-4a20-47a3-a46...
B ALARMVIEWR.EXElo g

Setting the Log level

The amount and depth of the log messages that are getting written by the applications depends togyeuvel

setting You can change this setting by opening( S & . I G4 OK - LISNI ahdpedfgth&y & / 2y &
G[ 233Ay3A¢ aSOGA2Yy D

However keep in mind that after changing tlog level setting you usually have to restart your applications order

for this setting to take effegsince the setting is only read once when an application st@ttis means that it is

usually easier to restart the whole project after changing this setting

| o
] File Info
1 A Lome 2]
] M
H Database
v Debug
9 3(»; , Priect
2 Ci\Daten\Log
&% Windows Settings
’ Administrator P for this operation, Cilick here to restart with Administrator Privileges

Todo  Aplicaciones  Documentos ~ Web  Més v

Mejor coincidencia

£ BatchXpert Management Console

Aplicacién

p manager BatchXpert Management Console

Ver més resuitados de la bisqueda

Aplicacion

Aplicaciones
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Database Synchronization

Since each BatchXpert station uses its own local SQL Server and configuration database, BatchXpert includes a
synchronization service that synchronizes all databases between each other.

¢KS RIGEFE {@yOKNBYATLFGA2Y Ada 060SAy3a LISNF2NX¥SR o0& GKS
Gt SSNI G2 tSSNE FlrLakKAzyd 9 OK . FGOK- LISNI {aGFrarazy 02y
all other station if they have actualized data, and if so, downloads
peon ... them from the station with the most current data.
Each Project that is started on a BatchXpert station has an Identifying
Number, and only Stations with the same Identifier are allowed to
% Synchronize data between each other. This allows various BatchXpert
Figurel The Project Name is used as Identifying ~ Applications to run on different stations, without mixing data during
Number Synchronization.

Viiwin, C3vly

2dz Oy FAYR Y2NB RSGIAfSR Ny HBadNNMNI {RYOKNE yIRK S GdhalyEc

How do Stations Discover each other

gt coni - — Each station tries to establish communication with each of the configured

~«= || Stations in the Batch Configuration database. In the Batch Configuration
b i Database one can define all stations existing in a network with their
Fig-ure2 Station Configuration in the Batc corresponding IP Address and Networkndgs. After connecting the
Configurator configured stations, the stations start a Discovery mechanism on the
network to find Stations that are not configured in the Database. If a Station

is discovered, communication is being established to this station.
When a Connection is established, the Station first checks if the Stations are compatible for Synchronization, and
if not, the connection is rejected, and a message is sent to the user. During connection, the following is checked
for compatibility:

1 System time of both stations is within 1 minute of time difference

9 Both Stations have the same S&érver Version

1 Both Station have the same Project Name

F

By default, the discovery mechanism is using UDP37@2.

System Time

The system time is very important on the Stations, since this is required for accurate Timestamping of all changed

data. To avoid problems during synchronization, the System Time difference between the stations is permanently

monitored between them. If angtation has a difference of more than 1 minute, it is rejected by the other

stations and can no longer participate in the synchronization. In the case of a Time difference, a Message is raisec
to the operator, to indicate this kind of error.

For this reason, it is important to keep the System time synchronized between the Stations.

¢2 &aS8S0 dzJ GKS (GAYS aeyOKNRVYAITI I GAR2Y &2dz aK2dZ R OASS
which describes the process in more detailhe manual can be found on our Knowledgebase
(www.docu.mlogicsautomation.com/batchxpert2/engineering2/)

For more information about how to adjust the Time in the PLC please ré&li€wlime Synchronization
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Default Usernames and Passwords

BatchXpert by default uses the following passwords that should be changed before deploying the application.

Application Username Password

VisXpert Admin <no passwordgeave empty>
VisXpert Admin MLogics

PLC None None

Database(old) sa Delphi

Database (new) sa GraphPic2023

S71500 Web Server Admin BatchXpertl
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Station Settings and Projects
. GOK- LISNIT RAGARSA Alda aSdday3aa oS
RSLISYRSylGad .| GOK-LISNI AyOfdzZRSa vy

dependent settings, such as tetations Master Number, or the automatic backup system.

688y a{idlirz2y {
Galbyl3syS8yi /2ya

Projects contain all the configuration BatchXperapplications, such as the SCADA images, Database
configuration, plc programming and historical data.

Master and Slave Stations
BatchXpert stations ardividedinto up to 8 Masters and as many Slaves as you reach Operating Stations is
assignecha I A G SNJ ydzYoSNJ 6al aiSNI m
Usually allthe BatchXpert stations are masters, so slaves are only used if there are more than 8 operating
stations in a system.

dzLJ G 2

al aGSNI yos |

Each master will usene of the 8 communication channels, designated by their master number. This
communication channel allows the master to receive Rempeests record historical data and perforother

actions.

Toavoid problemswith these communication channelsJ)N2 3 NJ Y'Y S NA
engineering stations and programming notebooks when executing the Sy§tessetting can be set to Slave
fromthedal Yy 3SYSypE / 2yaz2ft s

Setting the Master Number
Inthed a I y I 3SY Sy jou ¢ag sétrdstatBris mastenumber

LT asi

configuration.
o UsuallyA d
Adomatic System Slatup y I Y é é

02

to use or setipnd ! dzii 2 ¢ ®

a! dzi 2 ¢

* the stationsHostnameA y {1 K S

Aa oSad G2
0 K3 ya /GKBLIded $ NEDEK ¢/ Ry (F A

Ay 2

In a BatchXpert system, the default operating stations are Seiggmg - .. ..
the followingnames. - 3

1

=A =4 4 =

YMLOGICS

BXO01 for the first server
BXO02 for the second server
BXO03 for the third server
BXSlavel for the First Slave

BatchXpert Engineering
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Important Directories

BatchXpert relies on a few important foldaosfunction properly:
C\Daten

There are several folders that correspond to different system functions.
1 Backup Contains system backups
1 Logs containinformation about the events of each tool

C\Program Files (x86BatchXpert
Thereare folders where we can find informati@mdthe executables of the BatchXpert tools.
1 Documentation:contains manuals for programmers and operators in different languages on how to use
BatchXpert, as well as information on the BatchXpert license.
1 Reports:in this folder you can find the templates of the different reports that can be generated by
BatchXpert (Batch Sumy, Recipe Report, RepibintMenu...).
9 Tools:Theseare additional tools fronBatchXper{Command linérools).

C\Program Files (x86BatchXpert SDK
There are additional BatchXpert tools and templates for the programmer, it is oriented to the compatibility of the
different softwarewith the BatchXpert system and HMI, to minimize the engineering timeinstaller of the
BatchXpert SDKs required.

1 Documentation:contains manuals for programmers on how to use the BatchXpert, HMI and PLC tools.

1 PLCcontains templates for the S7 PLC (Vipa compatible)

1 Tools: Containgemplates for project documentatiorir@glist Project Information) and tool executables

(Installation CenterCcommand linérools).
9 Visu:you will find the templates for the visualizations (GraphPic, Movicon, WinCC Flexible).

The Project Directory
Each Project has similarsub directory structure and contains the

. Backup . . .
B 0ot following directories:
B engineering 1 Back}Jp: if bacf<ups a|,re created, they are stqred iAn thivs dir’ectory )
Brc 1 5G4y O2ydlFAya Iff (GKS RIifahol a$s
B Reports the databases thatAhoAId the Configuration, a[1d thAe hisvtoricaIAdavlta,
B Tools 1 OYIAAYSSNAYIY Aa UKS RANBOUZ2NE ¢
B visu creates its generated data. It also holds the Tag lists that are imported
B deskiop.in into BatchXpert.

1 PLC: Contains the current Plc Project(s). You should keep your plc

l Kunstrnann.bak

Kunstrmann.bx proj

programming projects in this directory, so it always forms part of the

project.

1 Reports: is where all report templates that a user creates are
stored. Report templates are used to create repmiintouts and for exporting tabular data.

1 Tools: if you have custom tools that you use for your project, you should put the source code of them in
this directory. This may include for example tools that send recipe lists to WinCC Comfort panels or
Profinet monitoring applications, or similar custdools.

f +AadzpY ¢KAa A& BKSNB e@2dz2NJ I aL aeaidsSvya LINeRa2SOGa
Project is located.
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Command line Tools.

BatchXpert comes with some command line tools that may help you accomplish common tasks related to
BatchXpert. These tools can be found in:

C\Program Files (x86BatchXpert Tools

Ly (KA& RANBOG2NE &2dz Oy TFTAYR Y ofkuselisd thd CommandiiGek | &
fa Oly 068 KESQIINIR YEOAISKNI @S 36Sd 'y SELX FyLFdAz2y 2
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BatchXpert SDK

To facilitate the generation and execution of an automated project with BatchXpert, there is the "BatchXpert
Software development Kit" also called "SDK". This package installs all the engineering tools and templates for
both the controllers and the displagystems.

The most recent version of the SDK can be obtained from the following link:
MLogics DocumentatiogVisXpert and BatchXpert (mlogi@gtomation.com)

It is recommended that you use the same version of the SDK with the same version of BatchXpert that is used in
your project. For new projects, it is recommended to use the latest versions, to take advantage of system
improvements.

Installation directory
Once installed, you will find the following folders inside the R e

|nsta”at|0n f0|der lombre Fecha de modificacian
9 Visu This folder contains the project templates for all I 0B Templtes
. . . B DB Updates
supported visualization systems of the BatchXpert B e

system. The appropriate file should be copied to the o
engineering folder, extracted, and adjusted to suit the
needs of the project.

1 PLCContains the templates of the supported PLCs of
the BatchXpert system. As with the visu, you need to
copy it to the engineering folder, extract it, and adjust
it. .

1 Tools Contains useful engineering tools, such as Tag D'tj'”t”t=
Templates, a SQL Database Management Tool, and
several other tools

1 Documentation Contains many Manuals, which are not included in the normal installation of BatchXpert,
as they are intended for an Engineer and not for Operators.

Tools

Several tools will also be installed, such as the "BatchXpert Project Engine cj e aremmessray s
Tool" that allows importing, exporting, and generating data for PLCs and H Nombre
based on the system's current engineering database. This tool can generat B Commanine ool

. nnection Tester

alarm messages for hHMIs, data blocks for the PLC and others.
Here you can find more information about tReoject Engineering Taol

Ly GKS a¢22fta4é& RANBOG2NE &2dz Ol y o
engineering projects.
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https://docu.mlogics-automation.com/

Project Engineering Tool

hyS 2F GKS YIAyYy G22ta 2 e s AL
at Nep e S C) l.] S }/ IA y é é NA y 3 L] 2 :\')( Project Engineering Tools
incorporates many functionalities that help youto ; ,m . i e

solve many engineering problems that you will face ; u )

when implementing projects with BatchXpert.

¢ compere
%

The functions include:

1 Import Taglist

1 Export and generate Taglist from current
configuration.

1 Generate IO Symbols for your PLC
programming.

9 Create IO Transfer blocks.

1 Create Alarm groups.

1 Create Tag variable files for many HMI systems, such as WinCC Comfort, Movicon, etc.

YMLOGICS

GERMAN AUTOMATION PARTNGR

7EAOA O1 AEET A OEA 0001 EAAO %l CET AAOCET C 47111
After installation of theBatchXpertSDKYou can directly type project engineering tools into your windows and

start menu to start deep project engineering tool® be able to use most of the code generation functionality

you must open a project's pet project first you don't have a project yet you can create a new Gneating a

New Projectand then opening or starting.it

,2dz Oy Ita2 FAYR GKS (22f AyaAiARS (KS APrdgiardKlesLIS NI
(x86)BatchXpert SDK

Todo Aplicaciones Documentos S 15423 @ H

o Mejor coincidencia

? e Project Engineering Tool
" Aplicacion

ltados de la buisqueda .
icacion
Aplicaciones
= Project Backup and Administration

Projectlibre LO  Ejecutar como administrador

SHFB Project Launcher [0 Abrir ubicacién del archivo

What data does the Project Engineering tools use

Most if not all code generation and other utilities that the project engineering tools provédesased on the
data configured in your configuration databa¥®u canusethé . | § OK / 2 yo®ditJalaMihtabdsg y ¢
create classephases recipes etcetera

All operations that the project engineering tool provides are based around this configuration datdbase are
tools to efficiently update this configuratipsuch as importing tag lister deleting all controller modulesf a
PLC.

General Database Operations
One of the most useful functions can be found in the database general operations section of project engineering
tools. There you can find useful actions that should only be activated during engineering of a [mioieethey
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can delete all configured process moduylssich agphases recipes and classgand they can also delete all
configured control modules

These functions are useful when starting a new project where you must delete all the existing configoration
when you want to delete all control models BECto import them again by using the tag listport function.

There's also an option to delete all the historical recorded gdatach should always be done before starting
commissioning on new projeco that all recorded historical data that you have recorded during testing it's not
going to be deployed to the cliendf course you should never delete historical data on site

Corfiguration Data Functions

......... Y/ Home
& ){ Please Select ~
""""" t# Froject Delete all Process medules
RJ Delete ALL control modules for ALL PLCs Make Backup
FI g TagHist from selected PLC

. Database Historical Data Functions

- ."!; Contral Module Statistics

— Delete ALL historical Batch

[ Make Backi
g5 ti— General Operations Data ake Backup
R,

e | Localization
=4 Create Test Data

Create BDE Data Create Batch Tracing Data
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Taglist and importing

A Taglist is an Excel file that contains the configuration of each of the control modules of a project. This Taglist car
be imported, exported or an existing one can be updated. A Taglist allows you to efficiently modify existing
controlmodules, oraddre Y2 Rdz Sa G2 | t[/ & '€t ¢F3IAftAad o6Stz2y3a
SIOK /2y UGNRBf Y2RdzZ S GeLlSe® 91 OK a22N)] akKSSaé¢ KlFha 2yS
control module of a type.

Archivo Inicio Inserfar  Disposicién de pagina  Férmulas  Datos Revisar Vista  Automatizar  Programador Ayuda  Acrobat

Cortar | e = —(_|l® X ] e
o = Tk K| = =9 | e | ) B T Bt
B Copiar ~ | .| —
Pegar == = | = 3= Combinary centrar  ~ $ ~ 9 om | ‘38 403 Fo.m?ato Dar formato Estilos de | |ns
> 5Copiarformato condicional + comotabla~ celda~
Portapapeles = Fuente = Alineacidn = Nimero ] Estilos

4 c .
No 10 10-Old FB1 FB2 Code Text_0 Text_1 Text 2 Switch  Runtime Station
g 1 0.0 0:010.0 V12106 Walve Opens source gas line Local
2 0.1 0:0101 BlowOffValve Valve Opens blow off valve Local
n 3 0.2 0:010.2 V12362 Valve Opens drain valve on after scrubber Local
4 0.3 0:010.3 V12369 Walve Opens raw water supply to after scrubber Local
A s 04 00104 Local
6 05 0:010.5 V125504 Walve Loads CO2 compr. A 50% Local
7 ne A-ndn & MDEATA \zlua | nads 0D ~rmne A 4nne; | aral

New Tag lists

And the template for Taglist is included in the BatchXpert SDK. You can find it in the following directory of your
BatchXpert SDK installation:

D:\ Program Files (x86) \ BatchXpert SDK \ Tools

Alternatively, you can also create a new tag list, from an existing project by using the project engineering tools
(Taglist Expojt This allows you to create new tag lists in case they are lost or update existing tag lists in case they
may not be up to date. In the case of an export the provided tag list will be updated with the current information
stored in the database, but custodata is still retained in the existing Taglist. This way you can update existing

lists without the fear of losing existing data.

Program Files (x86) BatchXpert SDK Tools
Nombre °

. ommandline Tools

ection Tester
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Taglist import

2KSY AYLRNIAY3I: (GKSE tNB2SOUG SY3IAYSSNAYy3 ¢22f¢é AL
through each column of each worksheet and look up thc = w
data for specifically named columns. This means that yt &, w= EEE— R
must follow the following rules when working with Taglis ~ " & .... P favor Seteccionar
:Rules to follow when working with tag lists K- E?'a
To import a file, select the file to import, select the PLC * =™ §
where the data should be imported into, Check the s 8
modules types you want to import and then click ~ e
GLyL NI ®¢ ¢ _Ké AY LR NJ’J_ E Gk op T ST R L L
placing it in the backup directory. After thi will import =
each row with the following rules:
T LF F /2yGNRf Y2RdzZ S 6A0GK GKS &1YS dabdzYoSNE 27F |
with the information from the Taglist.
T LT y2 O2y(iNRBf Y2RdA S ¢AGK GKS alYS dabdzyoSNE 27F

the information defined in the Taglist.
1 No Module will ever be deleted from the database. So, if some modules are missing from the Taglist, they
will NOT be deleted from the project. Since they do not appear in the Taglist, they will simply remain

untouched.

T LT @2dz 6lyldG (2 NBY2@S Y2RdzZ Sax GKA& Ydad Ffglea

Taglist Export

Exporting works similarly to importing, except it transfers data form the project into the Taglist. It allows you to
aStSOG +ty SEA&AGAY3I ¢l 3ftAad 6KAOK gAff 0SS dzLRFGSRZ
the Taglist, without lsing cell styling or additional columns. The export functionality will go through all project
control modules, try to find a corresponding row in the excel Taglist, and update the corresponding columns,
without removing or changing custom columns, that ynight have added.

One of the first tasks when engineering and BatchXpert system, is the creation-chlesbtag list. A tech list is

a Microsoft Excel file that contains definitions for all control modules of a single PLC. It defines the control
modules number, 10 assiment, names and descriptions. Checklists can easily be imported, exported and even
be updated by using project engineering tools. For more information about how to import Tad digtist

import.

NOTE: Creating A tag list should always be the first step when starting a new batch expert project, since it forms
the basis of all further work on the HMI and the PLC. Most importantly, the data that you define in Tag lists, sill
form the basis for furthecode generation particularly the generation of trans 10 blocks.
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General Structure

¢F-3ftAada NS RSaArA3aySR (2 06S Slrae (G2 62N] 6A0GK | yR
defines all control models of a specific type. These control module specific work sheets contain one column for
each metadata of a module, andh@ row per control module of the specific type.

| Ne 10 FB1 FB2 Code Text 0 Text 1 Text 2

| 125 90.5 85.7 LT _AK 02 valve CIP lauter tun Walvula CIP Cuba filtro Ventil CIP Lauterbottich

I 126 90.6 86.0 LT_AK_03 valve cloudy wort to lauter tun Walula de mosto turbio a cuba de filtracion  Ventil Trubwiirze im Lauterbottich
l 127 94.0 86.1 LT_AK_04 valve weak wort to weak wort tank Valvula de mosto debil hacia Tanque Ventil Glattwasser zum Tank

One of the most important metadata information of the control modules is there | assignment generally done in
the 10 column, of each control module type.

Rules to follow when working with tag lists

Detect lists are designed to be extendable and easy to work with. You can add custom columns and even reorder
existing columns, however you should follow the following rules when working with tag lists, to be able to import
Tag lists using the project engiering tool.

1 The default Column names cannot be changed and must remain as theyifateey are changed, the
Engineering tool cannot identify the column, and the import will fail.

T ¢KS FTANRG NBg 2F SI OK a2 2NJ afaiallsabsequind iowsOl el | Ay
imported.

T a9vYLieé NBga OFy SEAalG® LT GKS LYLRNI RSGSOGa O
defined for this control module row, it will simply ignore it. Your Taglist is not required to be contiguous.

1 You can reorder the Columns if the names stay the same.

1 You can add custom Columns to your Taglist. These columns will simply be ignored. The columns can hav
a name if they do not collide with an existing columns name. This function is particularly useful to add an
G¢Saidaég O2fdzyyz &2 ed@ddmndunagl|D &S8ing. 4§ N 01 2F GSai

§ ,2dz Oy FLWLXe&e lye a/Stf {GeftSz¢ F2ydx &aAT ST 062N
names of the firstow matter.

1 The Taglist can be if you like. However, keep in mind that you will not be able to have 50.000 Actuators in
your Plc.

The Unit Assignment Column of all Control Modules

All control modules allow you to assign them to a specific Unit. This assignment is used to automatically generate
Alarm groups and for reporting errors to specific Units. All control modules can be assigned to a Unit, by inputting
the unitnumberintothed ! yA G ! aaA3yYSyidée O2ftdzyy 2F | GrFr3 tArado

K L | M |
tation  Station Address Unit Assignment
1
1
1

To be able to assign a control module to multiple units, you can write the values as a list, separated by a Coma.
tation Address  Unit Assignment

23

23

4
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In the Above example, the control module will be assigned to both, unit 2 and unit 3 of the PLC of the control
module.

All Unit numbers in the Unit Assignment field, always refer to the same PLC where the Control module lives in.
| 26 SOASNE . GOK- LISNI adzll2 NI a FaaradayySyida 2F [/ 2y(INRt
but currently you cannot use thEag list to make these assignments to Units in different PLCs than the Module.
¢2 adaAdy az2RdzZ Sa G2 !'yAida Ay RAFTFSNBydG t[/azr @&2dz \
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Class definitions of Units
The tag list contains an excel worksheet for units, that allows you to define the corresponding processing class
that is defined in a batch configuration tools. In this column you can input the class identifier that you can obtain
from the batch configurabn utility, or the literal name of the class that you want your unit to be assigned to. If
any class name is ambiguous, you can optionally add the Batch area name separated by period.

Class identified by its Class name:

No Code
28 UT39
29 UTeD
30 DT11
31 D712

Class
Unittank
Unittank
Tangue Druck
Tanque Druck

Class identified by its Batch Area and Class Name:

| 41 WLKS2
| 42 WLKS1

Sala de Cocimiento KS2.Linea Mosto
Sala de Cocimiento KS1.Linea Mosto

Class Identified by its Class ID

Text 0

Tangue CC UT59
Tangue CC UTG0

TK. Cerveza filtrado DT
T Cerveza filtrado DT12

Linea Mosto KS2
Linea Mosto KS1

No Code
1 Unit [2/1]
2 Unit [2/2]

Nobody | Editar

H- If Cocedor de Mosto
H- Cuba filtro

H- If Dosificacion Lupulo
£ lf Enfriador de mosto
----- Linea Mosto

- lf Macerador

H- If Maestro Iniciar Cocimiento
- lf Schoko

J--g#y Tanque Espera
H--¢hy Tanque Trub

H- Transporte de Malta

OO R B R O R Y R O R <
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Class Text 0
44 Start Master
43 Malt Transport

Ver |

de

No.: 48

English Malt Transport

Deutsch Malz Transport

espafiol Transporte de Malta
Engineering
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PLC code generation

This option allows you to generate a variety of code blocks, which can be imported into either Simatic manager or
Tia PortalThe data block and function block code generation is based around applying data to temyxatesn
customize these templates and Project engineering tool will use these templates for their code genditation
generated files can then be imported easily into your PLC programming sofwsaia|ytia-portal.

All generated code files are being stored in the engineering subdirectory of your pfeject this directory you
can import them into your engineering softwarghe process of importing and compilation of these files depends
on the type of software used for your PLC programming

You should readlAPortal2 y | 3IdzA RS 2y K2 g t02NIAIYILER2INIG FAE Sa Aydz2
' +
Fie

Gy e i‘:"r > Temp > VisXpertProject > Engineering > SimaticV5x
! E_ - Ba Gereale Sobole | Sty Deabecs | 3;_“ = "“';"v::'s“

e e __

- EE:“:“ Ll Ctna B o, Do g v T 160 Teal - I

[ v [ Bt

L3 oo Bkt L B e

X B s
i e B
_E M =:“
" :I‘.““"'"“"”’

: 'nnc'.'i; e

. s Tty ceew Climp\Batchpert DemolEngineering\SimaticTia1500!

.. | vl T ol 150

Customizing Templates
¢CKS (22f &adzZll2NIa Odzad2y atftO O2RS GSYLX FdiSag GKI G
@2dz G2 OdzaG2YAT S (KS O2RS 0SAy3a 3ISYySNIGSRd ¢KS GSYlL
If no templates exist, the stemm will use the system default templates, which should be good for about 99% of all
OFrasSaod LT e&2dz 6l yiG G2 OdzaG2YAT S (KSYX @2dz YdzaG O2 LE
G2 GKS tNR2SO0Qa 9y 3AAySSusthnyza8thdhh NEOG2NR® | FGSNI GKI G
CoZ CCU Planta 1 Engineering Sirnatic TIA 1500 Templates

MNombre

I EngineeringTools,PLC.SimaticTial300.Act.Body txt
I EngineeringTools. SimaticTia1500 xt

Generate symbolic.

This will generate 10 and block Symbolic files that can be imported into either Simatic Manager or Tia Portal. It
generates all symbolics for Inputs, Outputs of all used control modules. It allows you to assign symbols to all your
Inputs and outputs.

You should readrlAPortal F 2 NJ NEO2 YYSYRIFGA2ya o2dzi AYLRNI aSdaAry
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Generate Data block.

This will create the initial Control module data blocks with the configured module description from the database.
This is usually done only at the beginning of a project, since later updates of the data blocks-argalsince

they require a data bldcdownload, which should not be performed.

As a rule, you should use this functionality only at the beginning of a project, and then update the data blocks
manually, or carefully plan a data block download.

When generating data blocks for control modules you can set the amount of control models to be created in
these data blocks in the settings of your project engineering. foluik setting basically allows you to set the
numberof spare modules to be created in your data blodksu should evaluate a tradeoff between memory
consumption of your control module data blocks against already existing spares that can be easily used in your
PLC application without downloading the control module data block

D data block generator will always create all your configured control modules in your current arogehen will
append spare modules until reaching is set number of modules to créateshould choose these values
according to your projeateedsand available memory in yout@

Into

(t»)( Home ) Please Select
’ Generate
t;fn  Froteet Control Mog
X g Tacist ] Generate Symbolic Generate
agi
. [ A Actuator
3.2 Database K || Digitalinput
== [1 Analoglnput
HMI [ Counter
[] Requlatar
{ﬁi“j PLC [ valuex
. [] Message
gg Simatic V5x [ switch B Froperties: BatchXpert_Project_Engine... —
. [ unit =
‘ Simatic TIA Portal for 1200 [ Poiygon =41 |
q - [ Frequencyconverter v Simatic
B smtc A potalfr 1500 1 Mt v
rl L ) AmountActinDB
"0 g Settings Settings AmountAlninDB
i M ) A AmountCrtinDB
- AN TR i/ Seftings D:\ AmountDininDB
AmountFCInDB
AmourtMaterialinDB
AmourtMsginDB
AmountPIDINDB
Amount PolygoninDB
Amount SwitchinDB
AmountValxinDB 5
Generate SymbolMames False
Invalid SymbolicCharReplace _
Tranz|0Settings

Generate TranslO Blocks

This generates all IO assignment blocks, which will link your control modules to the configured Inputs and outputs
of your PLC. How this works is described in more detail iGitheN v & EE¢ 0t 2 O01¢a aFf2ONDALZhy 2
this Manual.
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Trans_xx#_The_

Generate Alarm Groups

BatchXpert allows you to assign control modules to units. Keep in mind that you can assign one control module to
multiple units, in which case it belongs to all the configured units. Based on this information, this option will
automatically generatethe 0O A2y o0t 201 GKIFIG FaaAirdya it (GKS&asS 02\
alarm group can be used in the HMI system.
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Creating a New Project

Whenstartingthe implementation ofa BatchXpert
application, you firstnustcreate a new Project.
¢tKAa OFy ©6S R2yS Slaaift
Engineering Tod# ¢

When opening the Engineering tool, you may
encounter an error related to a nonexistent server,
project, or database. This is because you have no
started any BatchXpert project yet, so there is no
database yet.

Create new projects .

G/ NBFGS ySg t Ner2SOis A s |
new Project. The other twoptionsd / NB I G S
ol O1dzld FAEt S YR &/ NBI A2Y§

are meant for legacy project conversion and not : Co12S
relevant for new projects.

When creating a new project, you can create it based on existing databases and Hmi projects, use default Hmi anc
RFGlIolrasS 2Nl y2ySed | 2dz aK2dzZ R OK22aS GKS RSTlrdz G &9)
databaseandHMI Project for you. The default database already contains some example configurations which you
can easily remove if needed.

Clear existing database (Optional)

If you want to remove all configurations from a database, for example to remove the whole example

O2y FAIdzNY GA2Y S &2dz Oy dzaS GKS at N22SO0G 9y IAYSSNAY:
find options to clear several parts or #ie configuration from your database.

There is also an option to remove all historical data, which of course should never be done on site, but always be
done before commissioning begins.

Plc Template
After creating a project, you must prepare your plc application. The BatchXpedi&Dkt optionsof Projects
F 2 NJ @ 2 @ PlogramiFKeS (x8BBatchXpert SDK [ /digectory.

You must choose your project based on the Project architecture and programming environment you want to use.
There are projects for:

S#300/400 in Simatic Manager
S7300/400 in Tia Portal
S71500 in Tia Portal

S71200 in Tia Portal

=A =4 =4 =4

After selecting an appropriate solution for you, youstO2 LJ2 ' yR SEGNI OG GKS GSYLX |
directory of your project.
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Hmi Template

This step is only necessary if you are using other HMI systems apart from the integrated VisXpert SCADA. If you
are using for examplaWinCC Comfort panel, you must extract the appropriate project from the HMI Template
folder located in:

O0C\Program Files (x86BatchXpert SDWisud €
¢CKAA LINRP2SO0 akKz2dZ R Ffaz2 o060S O2LIASR Ayid2 | &dzo RANBC
If you are only using the integrated VisXpert SCADA, this is already done by the project creation itself and no

further action is required.

Database

¢tKS RIGFIolrasS ftA@Sa Ay GKS a5FGFé RANBOG2NE AYAaAARS &
databases, which means that the files will be attached to the selected database server when the project is
opened. If no project is open, theig no database since no file is attached to the seférenBatchXperis shut

down, the database will be automatically detached from the server.

This methodology makes it easier to create backiops projects, since all the data of a project is always
contained in the project directory, including the database, plc, and auxiliary information.

For example, if you need to restore the database manually, you can simply shut down BatchXpert, replace the
G5FGF ¢ RANBOU 2 NBabazklip addstaid upgRireviiOhe datakd@sefrom the backup.
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#1 DU AAOA £O0T 1T ATT1T OEAO 001 EAAODSG

After creating a new project, you may want to copy data from an existing project intbJNi2 2o Q &

O2yFAIANI GA2Yyd ¢KAA $2N]l & 08 dziAfAlTAy3d GKS &L YLI2 NI «

BatchXpert.
Ly GKS . FGOK /2y FAIdNF GA2yS @&2dz Oy ONBFGS +y
gyid G2 SELRNI® ! FGSNJ al @dAy3 (kKSasS Oly o068 ft21I

the main configuration window.

You should always export the whole Batch Area, but you can import only fractions of this into your project. You

can import only a single phaggarameter,or whole classes and even batch areas.
Overview

% BatchXpert Configurgticill Edito
Edit SFooLs
oo G s /R W P

rind Check Settings Irgﬁgn‘. Edit Print Recipe  Material  Audit Engineering S7

F{eﬂp-rl]gce Configuration Export Templates Editor Editor  Trial Tool Backup
Tools Process Engineering
E'i(g Common Settings N I
------ o Info ST =0 177 &4 Import/Export from/to File - O
'.:; System Settings
q Stations No.:

[]‘EI Enumerations
h°|C Engineering Units

English

Recipes
-- j § Hops Dosing

E],! Hardware )
- Hops Strainer

Bé Areas espafiol Elu Lauter Tun
5= Properties

JE2] r&h Brewhouse KS1 B'E] Phases

E—Jm Brewhouse K52 & | & 1: Start Position
- -8 2: Start Check
g Recipes [ 3: Set Unit Status
""" r Hops Desing -8 4: Water underet
. - &-@8 5 Wat Filing
™y Hops Strainer -8 6 Filing
""" %y Lauter Tun [ 7 first suck
L -8 8: clarify
r Malt Transport -8 9: first wort
""" % Mash Tun F-/@8§ 10: sparging
..... Prerun Vessel -8 171 weak wort
f - 12: draining

Procedure
To copy data from one project into another, you should follow the following procedure:

1. Open your SourcBroject and open the Batch Configuration

2. hSy GKS LYLRNIKO9ELRNI 6AYyR2¢ | a akKz2gy 0208
3. Drag all batch Areas you wish to export into this window. You need to be logged in to BatchXpert with
your username to do thignfo. If you export large Batch Areas, this may take up to 30 seconds and the

FLILJX AOFGA2Y YIF@ | LIIJSEFN aKdzy3¢e F2NI I &aK2 NI
4. Save the Import/Export file to disk, using its save functionality.
5. Close your source BatchXpert project.
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6. Open your destination BatchXpert project and open Batch Configuration
7. Open the Import/Export window and open the file that you just saved to disk.
8. Drag the parts of the exported file into your configuration that you wish to import.
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Tips for handling Project s

Keep the plc program in project directory.
Ly @2dzNJ LIN2P2SO0G RANBOUG2Z2NER @&2dz aK2dZ R KI @S | adzm RAN
current PLC application project. In fact, you should leave it in the project directory and work directly from there.

. 2dz AK2dA R y20 ONBI S B3I NI K SiNU [6/C det N2 @ Q@i S.010 1. dzLe
(KFG AyOfdRSa +tft GKS LINR230GQa RIGEET y2i( edad GKS

This way you will always have a consistent project and the plc project, and all other engineering material is always
included in all manual and automatic backups.

Keep tag lists in the project directory.
C2NJ GlI3 tAada S NBO2YYSYR (GKS alFYS LINRPOSRdAZNNBE Fa 7Tz
your project.

# OAAOA 0001 EAAO ET &I Oi AGET 16 £EI A0S
28 NBO2YYSYR ONBFGAYy3 at N22SOG LYTF2NXNI GA 2y &ersorst S& 1
Network addresses and other additional information of your project, including Passwords.

LT &2dz Ffa2 NBO2NR LI a3a¢g2NRaz e&2dz Ydzaad GNBIFG GKA& |

Keep Tools source code in the project directory.

For the same reason as stated above, you should always keep the full source code of tools you have waitten for
LINEP2SO0G Ay (GKS a¢22faé¢ RANBOGZ2NE 2F @2dz2NJ LINr2SOGao
available directly in the project directory
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Special Considerations for Simatic S7 -1500

The S71500 and S74200 have special requirements for setting up Communications with BatchXpert which you
can review in detail her€onnecting to an $¥500 and S4200 PLC

The settings described in the Chapter are needed for running BatchXpert in the PLC, but you also must consider
the special connection settings.

Only non-optimized blocks can be read from any HMI.
Jota bloct 1100 4 The BatchXpert and VisXpert systems only support

e NB I RAY 32 1IBFA NT2YRéE REGE o0t 2C
o e oo st blocks that are exchanged with BatchXpert cannot
mw al: KIgS GKS ahLIWGAYAT SRE G0N

whmeme———— optimized blocks; those just cannot be read by the
CHMLPSF &S ({SSLI AY YAYR GKFG
~also have these settings.

~ You can find this setting in the Datab block and
Fdzy OlA2y o6f201 LINBLISNIASA

K Cancel ‘

Activate O0 AOAT AOAO 0 A OO Efor OnitGub&ionBRRE OOA 006
hyte FT2NJ!yAld CdzyOiAz2y o0f2014a @2dz aK2dzZ R | OGAQI 4GS
blocks property/attributes.

Tia Portal requires this setting2 Sy 0f S @2dz G2 OFff GKS dzyAld Fdzy Ol A 2
instructions without specifying an Instance data block to the function block.

If youdo notactivate this setting, you must specify an instance data block for the Unit function and call it via the
G/ Ftfé€ Ayail NHzOaSs daghg dbnegelfeh thoughdyou il deadikoiciede additional instance data
blocks,whichare otherwise not necessary.

We recommendictivatingd KA &4 aSGGAy3s o6dzi @2dz Oy | t&az2 dzasS aadly

Block_2 [FBZ] X
J General ” Texts || FB supervision definitions |
General
Attributes
Infarmation
Time stamps.
Cornpilation [ Handle errors within block

Pratection [] optimized block access

Attributes . . i
=] Parameter passing via registers (can only be selected when the "Optimized block

Bz R ai i i m i | | access” option is disabled and the block interface is empry)

Multiple instance capability
User-defined attributes

[ Enable tag readback

Block properties:

L w T[]

0K 1 | Cancel

]
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Remanent Memory

Remanent memory is an important consideration fom8p n 1t [ / Be&eEompadativélyKaSn@llremanent
memory. Even though they may have megabytes of data ram, only about 200 kb of that is remanent, which for
most applications is just not enough.

2S NBPO2YYSYR GKS dzaS 2F (KS 4&. |-GRBGONE. Bhizpowv& Ny t 2 6 S|
converts all Dat&R AMinto remanent Data ram, thus eliminating the remanent data restrictioneti®/n n .t [ / Qa

la Iy ''ftO0SNYlFGAGS &2dz Oy dzaS GKS at SNEAAAGSY OS¢ Tdz
NBadzZ G4a Ay O2yaARSNIOES a2SIFENE 2y Ffl &K thSBusaINE & ¢ K¢
NBadzZ Ga RYBFHNG el SAAhw¥Se 2F GKS FflFakK YSY2NR® ¢KS tS
Y2ali SOSNE wun YAydziSas a2 GKS¢ wSazfdziazyé Aa fAYAL

A typical Simatic Memory Card will allow 500.000 writes per cell, which at most every 20 minutes will result in
about 20 years of Memory Card life.

SeePLC retentive datfbr more information.

Memory Card

All Simatic PLCs require the use of a memory card, so the 1500 seriesjalisea memory card to function and
will not work without an appropriate memory card. The Memory Card hotdsruntime relevant data from the
downloaded project anghouldbe about 12x the code AND data size of your project.

If you have a project that uses 200kb of Code ram and 300kb of data ram, you shouldeastaatemory card
with 6MB of Memory.

Werecommenda 12MB cardsince this hagnoughmemory for most projects.

Objects Load memory Code work-memory = Data work-memaory Retain memory
44 % 34% 12% 9%

Total: 12 MB 614400 bytes 2621440 bytes 2621440 bytes
Used: 5535715 bytes 209780 bytes 324602 bytes 234450 bytes

Figure3 Example Project with about 525 kB of RAM usage and 5.5 MB of memory card usage.

Test DB
Test_DB call can be changed with ATTR_DB Calls. Trsayidae Note that the DB_Number is now an Ulnt,
which makes sense, the DB_Length is now an UDINt and the ATTRIB a Byte as it contains more attributes.

'Check Datablock

CALL ATTR_DB CHL;EQHHH_DBFTRUE
REQ =TRUE DB_NUMBER :=$UnitDBNa
DB_NUMBER :=#UnitDBNo EJ;TIEETH Z:ggg—i:‘;;
RET_VAL :=#SFC_RetVal ATTRIB  :=#5FC_WriteProd
DB_LENGTH :=#SFC_Length Seer nodn | @oupuneye
ATTRIB :=#SFC_WriteProt T Ee e o o e
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Auf DB calls

Especially important. From Siemens Documentation

The data block register DB is set to "0" after each access to the data block with the specification of a fully qualified
address (%DB10.DBW10, "MyDB.Component", for example). A subsequent partially qualified access leads to an
error during compiling.

What that means is that you MUST use an AUF before each indirect Transfer or Load instruction! Yes, every time.
hy 2fR /2yGNRftfSNARA GKS 5. aG{GFr&@SR¢ 2LISyd b2 lyayzn

Webserver

¢ KS ySg 3Sy Sindgiatea@Nebsenfemwhich alléhs you to gather diagnostics data, create online
backups and other maintenance tasks. Some BatchXpert utilities, especially the Backup utilities, utilize this Web
server It is thus recommended that you activate the Web Server. Pleasedrate Web Servdor more

information.
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Connecting to a S7-1500 or S7-1200 PLC

The S71200 and S4500 PLC series require some settings to be adjusted and considered when setting up
communication with the BatchXpert system.

Since 2023, siemens added encryption and certificates to the PLC Communication channels. Since BatchXpert
dzi A f AT S& ( K-&onaeitinds B extHaryg data with the Controllers, some settings must be adjusted in
the PLC to communicate with the plc

If you have problems communicating with an PLC, please check the following settings and re\éagtiosing
PLC communication problems

Ping will still work

Please keep in mind, thatthe $7TH nnk Mmpnn &ASNRARSa 2F t[/ Qad AyO2NLIR2NIGS
protection mechanisms thanthe ®7n nknnn RAR® ¢KAa YSIya OGKFG &2dz YI @&
communication request will fail. It may even hpgm that you can connect to the PLC, but every read and write to
Fye 2F (GKS RFEGlI o0ft201a oAttt FlLAEY §SOI dz&884 1 KSEOOBY ¥
applicationg ®

This manifests itself in the situation where you might hassmunicatiorfor one second, but as soon as
BatchXpert tries to read data blocks, you get errors.

As mentioned before, in all these situations, a Ping will still work properly, even though communication is
NEAaGdNAROGSR 2N 6f201SR 08 (GKS t[/® ¢KA&a YSIya GKFG |
PLC, but rather a check for gendflreachability from our computer.

Rack and slot should both be 0

The traditional STonnection requires the definition of a Rack and Slot on the PLC to be used for data exchange.
For S71500/S71200 this does not apply anymore, and thus the Rack and Slot should always be 0 in the
communication settings of the VisXpertivkr. You should not set this to any other value, since the PLC might
reject communication and not respond to Communication requests.

¢tKS ¢dWnkfnmneé aSGiAay3a R2Sa y24 YIGGdSN®

TCRfP  Verbindungen

AGMr  IP-Adresse Rack Slot Typ
1 192.168.99.12 57-300,400
AGNr: E |
IP-Adresse: | 192.168.99.12 |
Rack: | 0 |
Slot: ol |
Typ: 57-300,400 ~
0K Abbrechen Hilfe (F1)
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Full_Access#_Set_
Full_Access#_Set_

LT 1T x O AOro006

TheSmmpnn o6& RSTFrdzZ G I NB of 201 Ay I-conr@idhs usalfr om@uhigagiod.O (i A z
This can impact your ability to communicate with your plc via HMI devices and other PLC visCamn&ation.

We recommend allowing these connemis atall Smp nn LI OQ&a @

» PROFINET interface [x2]

Startup ¥ Permit access with PUTIGET ¢ ication from p
Cycle

EOmPREIicktioo kel > Connection mechanisms

System and clock memory

SIMATIC Mermory Card Communication mode to TIA Portal and HMI
» System diagnostics

PLC alams More information about 'secure PGIPC and HM Communication’
» Veb server (! Only allow secure PG/PC and HM communication
2 Drpey PLC communication certificate: | PLC-2/Communication-1

Multilingual suppert
Time of day “
v Protection & Security

Protection of the PLC config... #
Access level v

~ Connection mechanisms

Connecticn mechanisms
» Certificate manager

$AAAOEOAOA O/1T1T U All1T1Tx OAAOOA o'rxo# AT A (-)
Since firmware version 3.0 ofthe87p nn O2y i NRf f SNEX (GKS 2LIiA2y (2 2yf 8
systems is active by default. This settings means that you MUST exchange certificates between the HMI and the
PLC to communicate with each othérK A & SFTFFSOGA FSt & RS lcnaekctdn nie€hanisin.K S 4 ¢

If you deactivate this setting, the PLC behaves as bevor Firmware version 3.0
» PROFINETinterface [x2]

Startup [V Permit access with PUTIGET ication from te partner
Cycle

Communication load > Connection mechanisms

System and clock memory

SIMATIC Memory Card Communication mode to TIA Portal and HMI
» System diagnostics

PLC alamms More information about 'secure PGIPC and HM Communication’
» Web server ["] Onlyallow secure PGIPC and HM communication
) Display PLC communication certificate: | PLC-2/Communication-1

Multilingual suppert

Time of day A

v Protection & Security
Protection of the PLC config... P
Access level .

~ Connection mechanisms
Connection mechanisms
» Certificate manager
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3AO 0&01 1T ' AAARAOGOGe O (-) ADDIEAAOEIIO
¢tKAA aSdiaAay3a tAYAla GKS [FOGA2ya GKI Fy lalL F LILX AOL
I 00Saa¢ 2NJ SPSYy o0SGUSNI acdzZAt ! O0OSaa¢ G2 Ffttz2g lalL |
If you do not set this access level, the PLC will reject all communication requests.
» Uispiay
Multilingual support Access level
Time of day E
» DeteciiondSecsy 4 More information about 'PLC sccess level’
» OPCUA 7
| ¥ System power supply Select the access level for the PLC.
Y] Advenced configuration .
CaRnecton rerolirces Access level Access ACCess permi...
7| overiewofaddresses Hui Read Write Password
=2} Runtime licenses _@Fullacce:: (ne protection) v v v m
() Read access v v
OHMacce:: v
~ () No access (complete protection)
Full access (no protection):
TIA Portal users and HMI applications will have access to all functions.
No password is required.

p2
—_

$AAAOEOAOA O0O1 OAAO 1T & Al 1T EFEAAT OEAI 0, #
This setting is not directly related to communication, but we still recommend that you do not encrypt the
ozyTAHdzNJ GAz2y RIuI Ay GKS t[/® . & RSFEOGADIGAYTI dat NE

- R o T et ettt -
» Genersl Protection of the PLC conﬁguranon data
’ FINET interface [X1
STl e Protection of confidential PLC configuration data
» PROFINETinterface [x2]
AP § Confid PLC dats (e.g. OPC uAteminte') should be encrypted using 2 possword Because the project s not protected, the
Cycle s password is not saved in the project and must be d during download. Save the p rd in & secure location, for example, in 8 Pazsword ..
Communication load
System and clock memory More infk ti PLC config data
SIMATIC Memory Card PLC config data
» System diagnostics
ne paiiword ]
PLCalarms -
» Vieb server | Reset | =R | Change |
» Display
Multilingual support Access level
Time of day N
» Protecti i i g :
IS Son Eaecunty E More information about PLC access level’
» OPCUA t
| ¥ System power supply Select the access level for the PLC.
BatchXpert Engineering 42/283

YMLOGICS

GERMAN AUTOMATION PARTNER



Activate Web Server

¢KS ySg ASYSNI A2y 2F t[/ Qa AyGSaNIGS | 2S06aSNBSNI ¢
backups and other maintenance tasks. Some BatchXpert utilities, especially the Backup utilities, utilize this Web
server.The Web Server allows the BatchXpert Backup utility to connect and download online Backups of your PLC
program.

» General
¥ PROFINET interface [X1]
» PROFINETinterface [¥2]

Web server

General
Startup
Cycle
Communication load E Activate web server on this module
System and clock memery [¥ Permit access enly with HTTPS

SIMATIC Memary Card
Systemn diagnostics
PLC alarms

Display

[:] Permit data access onlyvia Web API

Automatic update

-

-

Multilingual support [V Enable automatic update

I EmErs |

Time of day

Update interval: |ID 5|

» Protection & Security

,2dz aK2dzA R Fftglea ONBIGS Ty ! RYAYé dzaSNJ gA 0K GKS F
<] T (3] [100%

| General || 10 tags || System constants || Texts
b PROFIMET interface [X2] _ Update interval: | 10 5
Startup
Cycle —| Usermanagement
Cornmunication load
System and clock memaory
SIMATIC Memory Card | Update password encryption |
b System diagnostics Marne Access level Password
PLC alarms Everybody Minimurm E B
L E Ve server: N Admin Administrative EEREREEE RS
b Display u Add new user=

Assigning User Rights to your Users
Asfor TIA Portal V19 and firmware version 3, the plc allowshercreationof different users anéccess rights
Please Create yowrsers andassign access rights to them so that you can use these users with our backup

utilities.
2dz aK2dZAZ R [t gl&@8ad ONBIGS Fy da! RYAYyEé dzaASNJ gAGK (GKS F
5 i soveprojet I X 3B T2 X 2 5 M E G coonline ¥ cooffine | K INIF % ] 04 1% “

Cleaner Chile_V18 » Security settings » Users and roles

[] T I
|2 |% i

Users.

~ Username Fassmord Authentication . Runtime timeout | UM domain 1D
i @ Anommou 2 by defaut that does n

A& Admn e ~[Pozzword [~ 30 Mn T Paszword: Batchkpert]

| Assigned user groups Assigned roles ssignes
Assigned roles

q Properties |} Info & ] % Diagnostics
| General |

No ‘properties’ available.
No ‘properties’ can be shown at the moment There iz either no object selected or the selected object does not have any displayable properties
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Special Considerations for Simatic S7 -300/400

BatchXpert was originally developed to target the Simati8@¥400platform andthus is compatible witlthis
platform. However, you must consider the following:

Discontinued

G ¢ K 800{CPUs and associated FEPROM and RAM memory cards MC 951 will be finally
discontinued, following a t@ear phaseout period, as per October 1, 2020. With this
discontinuation, these CPUs and memory cards will no longer be available as a spane par
can no longer be repaired. Statéthe-r NIi & dzOOSaa2N&E | NB | @F Af | of S

This Press Release from Siemens means that these PLCs should not be used for new projects anymore and an
alternative should be used.

This statement means that the 800 serie?LCshould not be used for new projects as of 2020 and will not be
available anymore for purchase as of 2030.

The S7400 series is not affected by this statement, as it continues to be supported by Siemens, and is NOT!
Discontinued.

Ram amount

The most important requirement for S300 and SA00 PLCs is the available RAM. The amount of RAM needed
from the PL&-rame is stronglgependenton the numberof Control Modules that are used in the Application. To
reduce the Memory footprint of the PEi&rame, one can simply reduce the amount of use Control Modules and
adjust them to fit the needs of the actual automation.

Memory Card
For the S7300 platform from Siemens you always require a Memory card thanyast consider in your project
engineering. The S300 platform from Vipa does not require any memory card.

BatchXpert Engineering 44/283
MLOgICS

BERMAN AUTO!



Simulation of PLC

While engineering, you will need to simulate the Program that you are writing for testing and debugging of your
Process logic. To simulate an Simatic PLC, exist different software solutions, that depend on the PLC series that
you are developing for. Of cae, if it ispossibleyou can always simulate with a real plc, if this is available,
however since this is not the case in most caaesftware simulation PLC is recommended.

PLCSIim

Siemens develops an Plc Simulation application, forts 871~ nnn> mMunn FyR wmpnn aSN
¢CKAA FLIWLX AOFGAR2Y YdzAaAG 0SS RAFFSNBYOGAIFIGSR FNRBY at [/ {2
in detail below.

The "Normal PLCSim" has no network functionalitytsoever It may appear that it has, but this is trick that the
Simatic infrastructure does. If you turn on PLCSim, you get the message that All PLC connection will only work
with PLCSim from now on, this is because Simatic enters an "PLCSim" mode from wiesré&Ntansed Pipes" to
communicate with their integrated PLCSim. Simatic will show you-adrigss from the PLCSim but, it is never
used.

This means that only HMI systems that use the integrated Simatic Driver will ever be able to communicate with
PLCSim. No Intouch, lltis, Botec, or any other HMI system can ever communicate with PLCSim via TCP/IP.

(p))

Gt [/ {AYE OFLY bh¢ 6S dzAaSR F2NJ aAyYdzZ FGAy3 t[/ F LLX AOL

S7-300/400 series

There are several Software Pddlutionsthat can be used with BatchXpert, that easily allow you to simulate a Plc
application on your computer. Usually these simulate one single PLC per computer, which means that you will
need to have multiple computers, or multiple virtual machines to be thEmulate multiple Plcs.

9 IBH Softec: Simulation PLC
(www.ibhsoftec.com/epages/63444704.sflen_GB/?0bjectPath=/Shops/63444704/Products/1302)

1 ABCIT: ABCXPW w57 (vww.abcit.de/en/abcprodukte/abe-cpu-4-w57/)

1 NetToPIlcSimayww.nettoplcsim.sourceforge.net/index.html

1 Simatic WinAC

2S NBO2YYSYR GKS aL. | {2 F-éffScivé sinutionplcxhatywarks well WithS (O KA &
BatchXpert and allows you to easily simulate all processes.
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http://www.abcit.de/en/abcprodukte/abc-x-cpu-4-w57/
http://www.nettoplcsim.sourceforge.net/index.html

S7-1500 Series

For simulationof Sipnn aSNRARSA t {POCSINGREY INB@RREYS yRK M
SYGANBf& RAFTFSNBEY U LINRBRAzZOG eRXSihR® I §FtOSRE.
allows you to simulate all aspects of an PLC, including networking functionality and
allows you to define a unique4Ridress for each PLC instance. This also means that

you can run multiple PLC instances on one single computer.

= C2NJ at[/{AY! ROE (2 068 I 008848SR OAL Fye
ol ahytAys 1 005aaé FNRBY at[/{AYé (G2 a¢/tkl
- GKS t[/ oAttt 2yt& 62N) & Ly ay2NNIté t

whatsoever.

= The IP Adress of the PLCSIimAdv Instance is NOT the IP of your machine. It is the one
that you set when starting the machine, even if it is in a completely different network.

LG A& faz2 OSNE AYLRNIFYyG dKFG @2dz SyrotS a{AyYdzZ I 4
Oty 0SS R24WILGSINR&ER AgdzzRa (KA&A oe | 00SaaAiya (KS dat NE
G{ dzLILI2 NI { AYdzZ F GA2Y RdzNAy3 f 1 /2YLAELFGA2YE | GGND

NOTE YOU MUST OPEN THE PROPERTIES OF THE PRIEEOPMOSTNODE IN THEREE VIEWNOT THE PROPERTIES OF
THEPLC.

U4, Siemens - C:Wsers\Stefan\Documents\Automation\Project1\Project1
Project Edit View Insert Online Op(\ons Tools Window Help
5 (H I seveproject @1 ¥ =2

Project tree

Devices
a

ne ¥ Go offline

g MR 3 ] ] 1 bl [scaching

ProjectT [Project]
Protection
rotection

Protection

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

@ Suppert simulation during block compilation.

General

No 'properties' av

No ‘properties’ can by

After that, the plc can be used as inerel y aNBF £ ¢ LI O
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S7-1200 series

Currently there is no Simulation for-3200 plc available the support network functionality. Since TIA Portal V18,
PLCSim includes supportforthedd nn aSNASaz o6dzi y2aG at [/ { kafinoth&& yOS
any external HMI connections to your Simulation plc.

3EAT AT O OO0, #12@0Ei 6 A&l O 3
{ASYSya 2FTFSNE [|-4200HoWever thidappicatibr Hdd sdnke SevérerProblems, which make it
unsuitable for testing an BatchXpert, and any other application for that matter.

f  PLC Sim for ST200 does NOT! Simulate PID controllers L ¥ &2 dz OFff Fye& 2F GKS
ddzOK Ia tL5 O2y(NRffSNEX @&2dz ¢Aftf y2Gd IS4 Fy SN
will always remain 0% no matter what your inputs are. PLC Sim does not process PID function blocks

1 No Network functionality. It may seem that you can connect an HMI to the PLC Sim {27 however
this is not the case. Plc Sim forB200 does NOT support any network functionality whatsoever. You can
NOT connect any HMI to this simulation PLC. Only WinCC does work amihe@mputer, due to
special handling by TIA Portslou cannot connect any HMI, including BatchXpert, to this Simulation
PLC, even if installed on the same computer as PLC Sim.

1 You can also not simulate any blocks that utilize Communication functions, such as Get, Put or Modbus
functionsb ¢ KSaS of201a 3IS4G OFffSRXI 0ddRPOOR2 y2d 3ISaG LI

Use a real plc for testing

Due to thelow-costnature of S71200PIcs you can useeal plc for simulation purposes. However, keep in mind
that the S71200 has many hardware iterationshichmakes it difficult to maintain compatible Plcs in stock for
testing.

Simulate withS7-puvmtnn 11T O0, #3EIl | AOAT AAAG

Since about 98% of the code is compatible betweedZBJ0 and S4500, especially when programmed in

G F RRSNES &2dz Ol y O2ywMBSMI /GtKIST LINRRSIOII KRY &Sy /S {aA
| ROl yOSRE o

However, keep in mind that not all blocks and functions may be 100% compatible between the two series, and
some adjustments may be needed to be able to simulate with50.Systenfunctions form the Simatic library,
ddzOK & da/ 2yUAydz2dza NB3Idz | G62NE o6f2014a4 FyR 02YYdzyA Ol
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Required PLC Hardware Configuration Settings

BatchXpert requires some specific settings to be adjusted in the Hardware configuration of the PLC. The specific
settings depend on the Type of Plis&d andnay be different between PLC series that is being used.

S7-300/400 series, and compatible
2dz Ydzad aSi GKS a/ €201 aSY2NBe¢ 2F GKS t[/ G2 (GKS e

5

L
| @Es et | [@enmeced | [g@esmeced | [genmecod | i@eameced | [
| FC100 FCI00 FL100
|| mo || B = B |
FC300 FE300 feao0 | | |
moaMcco] [@BaMccoy (RGO MCCH]  [@i6aMCccod [EE MC
- HEECP 31 FE100 ££100 FEL00 e =
6 FL200 FL200 FE200 o FF?ﬂﬂ FL2
7 Properties - CPU 414-3 DP - (R0/S3) | E
3
9 Memory | intemupts | Timeof-Day Intemupts | Cyckc intemupts | Diagnostics/Clock | Protection |
~Cyde
M Update OB1 process image cyclicaly
Scan cycle montonng time fms: fooo
Minimum scan cycle time [ms]. ]0
Scan cydle load from communication (%} |50
4 I™ Priotiteed OCM commrication ==
! ‘I 0 UR2 Size of the processimage input arsa: 1512
Saze of the area: ]512
siot| ] Modue ... | Ordes ambes G o
7 5 407 104 657 407.0KAD2ORAD 0B85 - call up at L0 access emor: [No 0885 call o =1 [
3 @ cPu 41430P 6ES7 414-3XM05-0AB0 ™
x| oP =]
Al =223 ]
IF1 [=
5 HECPa3 6GK7 4431EXT1-0E0 =]
3
7 —
8 —
]

¢tKS a[20Ft 5FGF¢ aKz2dAR Ffaz2 o6S R2dzaAadGSR G2 4G €SI 2
BatchXpert can run with less local memory, but generally this amount of memory is required.

properties - CPU 414-3 DP - (R0/S3) xjL
Generd | Statup | Synchronous Cycle intermupts | Cycle/Clock Memary | Retentive Memory |
Memary | intempts | Time-ci-Day ktempts | Cyckc itemupts | Diagnostics/Clock | Proection |
r Rporty Ciasses)
' I] EIZ 19 [256 25|256
g up - af x[m
3fss s s aff - azfEe
afss | wfEe 16 [256 zp aps
s[5 n[% 17 [2% af  afs
s 12w 18 [25 2%
fesigned B398 Bytesofmax [2132
Communication Resources
oo |t |f
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S7-1500 series
2dz Ydzald aSid GKS a/ f 201 aSY2 NA&lbdthesEttingsicd be det/as néetledibyk S &
your implementation.

J General ‘l 10 tags H System constants H Texts
» Fort[X1P2R] [~]]
e server aetess System and clock memory
Hardware identifier System memory bits
b PROFINETinterface [x2]
Startup ] Enable the use of system memory byte

cycle Address of system mem
Communication load

System and clock memory |

» System diagnostics

P Vieb server

Displey

User interface languages Pl Always 0 (low): [

Time ofday
+ Protection

Connection mechanisms

Security event

System power supply
Configuration control
Connection resources
Overview ofaddresses

™l 5 Hz clock: | %MBE0:

Communication Load
Since The S¥500 series is sufficiently fast to execattypical BatchXpert application in generally less than 20

milliseconds, you should increase the Communication load to 50%, to make communications with the Controller
more responsive.

J General || 10 tags || System constants || Texts

-

General £l
PROFIMET interface [X1]
FROFIMET interface [X2]

Startup Cycle load due to
Cycle communication: |50 L8

Communication load

v v

Comrnunication load
Systern and clock memory
SIMATIC Memory Card

b Cirtarn diaanactices 4

Webserver

¢tKS yS¢ ISYSNIGAZ2Y 2F t[/ Qa AYyGSaINIGS | 2S0aSNIBBSNJI ¢
backups and other maintenance tasks. Some BatchXpert utilities, especially the Backup utilities, utilize this Web
server. It is thus recommendeddhyou activate the Web Server. Please 8etvate Web Servdopr more

information.

Connection Settings

The S71200 and S7A500 PLC series require some settings to be adjusted and considered when setting up
communication with the BatchXpert system.

Please reviewConnecting to a S¥500 or S71200 PL®&r more information.
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PLCretentive data

Chapter we are going to talk about data remanence in the programming logic controller, but we are mostly
focusing on the current PLC generations, meaning the 1200 and 1500 sd?ieSsFhe older 300 and 400 series
PLC's have similar mechanisms, but we will not go into detail about these PLC series.

In this chapter we want to give an explanation about this type of data, the limitation of schematic PLC's, and
options to solve these limitation¥Ve recommend yowsedUsing a Battery buffered Power supgly®d

Work memory code
« Code blocks (FC, FB, OB)

Load memory
(on SIMATIC memory card)

Work memory data

= Global data blocks
H = [nstance data blocks
# = Tachnology objects

I |
I |
I I
I I
| |
I [
I |
I |
| | |
| |Retentive memory |
| || Parts of: |
I [
I |
I I
I I
I I
| |
I |
I |
I I

= Global data blocks

= Instance data blocks

++ Tachnology objacts

*= Bit mamonies, timers, countars

I
Other memory areas

e+ Bit memories, timers, counters
= Tamporary local data
* Process images (110)

i ¢ o =
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What is Retentive data, remanence and Retain

Retentivedata, remanence and retain data are all synonyms wtadking aboutSimaticPLCs. Retentive data is
the data thatremainsin memory after power cycling PLC. Usually waétLGs power cycled, it will set all data
blocks to their starting values, except data and data blocks that are explicitly marked as retentive.

This means that the controller basically resets its memory back to its starting values every time it is power cycled.
For machine parameters, recipe parameters and many other applications, this behavior is not desirable. Simatic
PLC's offer a separate memarea which can be used for certain data blocks, which retain their values even
through power cycles. This means thatthatain theseretain areasare simply kept even after power cycles and

are not reset to their starting values.

Retentive data in BatchXpert

Retentive data is extensively used in the BatchXpert control system. All adjustments for control modules such as
delay times, limit values and regulate the parameters of control modules, as well as unit statuses and downloaded
recipes need to be kept in tentive data regions in your PLC.

Otherwise all your control module settings would reset to their starting values after you power cycle your PLC.

This basically means that BatchXpert cannot function properly without retentive dagamount of retentive
data that you need for your project depends heavily on the amount of control modules and units that you are
using, but it's generally relatively high compared to simpler applications.

Retentive data in S71500 and S71200 series

The S7A500and SMMunn ASNASa KI @S O2YLI NX GA@Ste tAGGES NBGS
series also haa higher memory footprinbverall anddoes consume generally more memory and also retentive
memory than the previous S300 and SA00 series of PLCs.

This means that the retentive data area is a much more important feature of the CPU that must be considered
when selecting a PLC for your project. Even though they may have megabytes of data ram, only about 200 kb of
that is remanent, which for most appdittions is just not enough.

It is also important to note that your retentive data area cannot be extended on Simatic Controllers, not even by
using memory cards.
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Using Retain in your Project

For smaller projects, typical for 8200 serie®Ics it may be enough to simply use the existing retentive memory
areas off your PLC. In that case all yustdo is activatdl K S ¢éw SAIWAN2 Y Ay @2 dzNJ RIF G ¢
control modules and units.

'iﬂ,“" j =4 _"\f" B, E = 7 Keepactualvalues [gg Snapshot "af :‘a, Copy snapshots to start values
Bx Act D (snapshot created: 8/17/2023 8:45:27 AM)

4 BasicSetup [FB99] Name Data type Dffset Start value Accessibl
4& U000 General [FE100] | <4 * Static

» [iz] Alarm Groups 2 @| = b ACtD | struet 0.0 ¥ =

» [iz] BatchXpert 1.7 S @ m b Act Struct 400 =) =)

» [tz] Communication Brewhouse 4 |G = p Act2 Struct 80.0 @ @

- [&] 10 5 |@ e » A3 Struct 1200 =) [~

48 BxDiag PN 1500 [FC45] 6 @ = » Actd Struct 160.0 ¥ &

48 TransAct [FC501] =7 @= » Acts Struct 2000 =) [~}

4 TransAct User [FC511] g8 lam = » Acte Struct 240.0 ¥ &

48 TransAln [FC503] 5 |@ = » A7 Struct 2800 =) [~}

4B TransAln User [FC513] 10]€m = » Acts Struct 3200 ¥ [~}

48 TransDIn [FC502] 11 @ = b Actd Struct 360.0 =] =]

48 Tranchin llcar [Fr5171 17 &M m & Ae+IN Cerime Annn o8 =

Please keep in mind that yooustactivate this option for all data blocks of all control modules and all unit data
blocks that you are using in your projeBlocks that do not have thactivatedwill get reset aftera power cycle.

In BatchXpert this option can only be activated for the whole data block, and not for only individual modules. This
basically meansthatyomustY I NJ €t @2dzNJ O2y G NRBf Y2RdzZ Sa 4A0GK aws
for medium and large projects, which generally have more control modules than would fit inside the retentive

data area of your PLC.

How much retentive data is required

The amount of required retentive data can be checked in your project on the left side of the project on the option
a LINE 3 NJ TYis divgsty@uéa ttal overview of all memory areas that you are using in your PLC, including
retentive data.

Objects Load memory Code work-memory  Data work-memo Retain memory
44 % 34 % 12% 106 %
Total: 12M8 [+] 614400 bytes 2621440 bytell’ 221856 byte
Used: 5548656 bytes 210692 bytes 324602 byte 234450 byte
Details
» OB 35664 bytes 2719 bytes
» FC 2751479 bytes 198978 bytes
» FB 197120 bytes 8995 bytes
» DB 2476494 bytes 324602 bytes 234450 byte:
Objects for Motion Technology - - 0 byte:
» Data types 61600 bytes
PLC tags 26299 bytes 0 byte:

llustracionl Not enough Retentive data
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Using a Battery buffered Power supply

2S NBO2YYSYR GKS dzaS 2F GKS 4. |-GRBE®NE
n! . jhispower supply converts all Data RAM into remanent Data ram, thus
eliminating the remanent data restriction of 8600PLCs

This power supply includes an internal battery which keeps the memory of your F
alive even while your power supply is powered off. This is essentially the equivale
off the power supplies of the outgoing 800 series of PLC's, which used buffer
batteries to keep the memory of the controllers aliou must also activate the
GwSdl Ay ¢ aRyadiCong mddaldNadnd Unit data blocks.

If you are using this type of powsutpply,please do not forget that yomustactivate certain options in your
parameters of your hardware configuration.

Rail_0

=S Properties %} Info

J General ” 10 tags || System constants ” Texts ‘
- i Mame: |PS 60V 24/48/60VDC HF_1
Project information Authar: ‘Stefan

Catalog information

Comment:
Identification & Maintenance

* Module parameters
General

- PS 60W 24/48/60VDC HF
General

Rack number: ‘[] |

Diagnostics Slot: ‘0 |

Catalog information

shortdesignation: | PS 60W 24/48i60VDC HF

Description: | System power supply 60V, 24/48/60VDC HF; supplies the operating voltage for the 57-1500 backplane bus and supports additional retain memory for the CPU.

llustracion2 the Battery backed power supply in your Hardware configuration

J General || 10 tags || System constants || Texts |

Communication load

System and clock memaory
SIMATIC Memory Card

System diagnostics

System power supply

General

-

FLC alarms General
Web server
Display OConnection to supplyvoltage L+
Multilingual support {8} Mo connection to supplyvoltage L+
Time of day

b Protection & Security
— » OPCUA

System power supp

-

Power segment overview

T =i T 2

I
General Module Slot Power consumpti..
Power segment overview PS 60V 24/48/60... O 60.00W

Advanced configuration PLCO1_Fermenta... 1 -5.50W

Connection resources Summary 54 50W

-

Overview of addresses

¥ Runtime lirenzes

llustracion3 You MUST select "No connection to supply voltage L+" to enable full memory retention
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Objects Load memory Code work-memory  Data work-memory Retain memory ¢
44 % 34 % 12% 9%
Tota: 128 [¥]  e1sd0byes  ze214d0bpes| T 26ziIAD Bier:
Used: 5548658 bytes 210692 bytes 324602 bytes 234450 bytes
Details
» OB 35664 bytes 2719 bytes
» FC 2751479 bytes 198978 bytes
» FB 197120 bytes 8995 bytes
» DB 2476494 bytes 324602 bytes 234450 bytes
Objects for Motion Technology - - 0 bytes
» Data types 61600 bytes
PLC tags 26301 bytes 0 bytes

llustracion4 All memory is now "Remanent”

Using the memory Card

la Iy 'fO0SNYlFGAGS @2dz Oy dzaS GKS at SNEAAAGSY OS¢ Tdz
NBadzZ G6a Ay O2yaARSNIOES a2SIFENE 2y FfladK YSY2NBOD® ¢ K¢
NB & dzf (a HehrlifdioA2Yddié a20th GKS FflFaK YSY2NE® ¢KS t SNBRAAGS
Y2ali SOSNEB un YAydziSas a2 (KS¢ wSazfdziaAzyé Aa fAYAL

A typical Simatic Memory Card will allow 500.000 writes per cell, which at most every 20 minutes will result in
about 20 years of Memory Card life.

C2NJ GKAA 2LIWiA2y G2 62N) @&2dz Ydzad OF f fYouicarBurrtoBtN& A &
GwSihFAyYyé¢ 2LIA2Yy F2NI Y2ad RFEGF of201az FyR 2yfteée |
stored to memory card after some time interval or changes have been made to the data.

()iﬂ

PLC_Fermentacion_V18 » PLCO1_Fermentacion [CPU 1513-1 PN] » Program blocks » CYCL_EXC [OB1]

Devices
EHR &2 EARCBr @ AR GRS G Gd &2 &
CYCL_EXC
] PLC_Fermentacion_V18 |~ Name Data type Offset Default value Comment
B Add new device 1 |41 * Temp
oy Devices & networks 2 @~ OB1_EV_CLASS Byte '_?J 0.0 Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Ever
= _l PLCO1_Fermentacion [CPU 1513-1 PN] 3 41 OB1_SCAN_1 Byte 1.0 1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of
It Device configuration E - x
% Online & diagnostics ca
» |g@ Software units -
= [gl Program blacks * Block title: “"Main Program Sweep (Cycle)”
B Add new block
......... OO T e S LA 105 00 | — »  Network 1: InitDats
.............. W OYCLEXCIOBY] -
4 IIO_FLT1 [0B82] » Network 2:  System Begin
& II0_FLT2 [0B83] P Network 3: Asign Global Control Modlues
2
: m[:(_:f: [[;):;:]"] » Network 4:  Units and user programms
& Basic-Setup [Fe29] P Network 5: Communications
j U000 General [FE100] » Network 6: Alarm Groups
4 4 Alarm Groups P -
3= BatchXpert 1.7 v N e System functions
E
» [iz] Communication Brewhouse amnment
» [ 10 £
- CALL "Bx SysEnd" $FC2
{EaliPersistance 2 CALL "Bx Persist” $FCE0L
4 BxPersist [FC601]
@ BxPersistD [DB601]
4§ BxPersist GetSMCInfo D [DB602)
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$AOAETI O AAT OO O0"@ 0AOOEOODS

The BatchXpert persistence function is optimized to minimiaite cycleg on your memory card. For this
BatchXpert listens to parameter changes from the user and then triggers a write to the memory card only if values
have changed after waiting for a few minutes. This means that the memory card is only written when some value
in any of the control modules or units have changed.

The memory cardwrite€ conditions are as follows:

1 IfaParameter is changed from the HMI, after 5 minutes the corresponding module is written
9 All modules are written at least once each day.

This mechanism should result in at least 15 to 20 years of serviderlifeur memory card.

$EOAAOAT OACA T £ 0" 0AOOEOODS

=

2 KSYy dzaAy3 .l GOK-LISNIé¢x ¢S fgleal” 200 @
L2 6SN) adzlLX 8 |, 2dz aK2dzf R 2yt @& dza$S (|- uvpess ol dé
Add new device
avallable % Devices & networks
> [ PLC_1[CPU1511-1 BN] o
- A , ~ P v 4 o -« P _ ETDe.ﬂceconﬁguratlon g
{AYyOS a.E tSNBARAaueg NAIKUA RFEUF oOf 2 4 Online & diagnostics Y2 NE
Gl t d2Sasz GKA&E YSHya GKFG GKS&S REGE | “=gmmes, 9L
when going online with your project. The reason for this is that you are o o ALl
technically changing théata block starting values on your memory card which j;ﬁ'G;F:;;BO;II S“J
then do not match the starting values that are stored in your project anymore. @ Datoshaquinas [DB300] 8?
9 GET_DE [DB1] b
4§ PUT_DB [DB4] @0
To resolve thisituation,you should then always upload the data blocks from th 48 RTRIG_DB_FUT GETID?HI] 88
. . . 4§ RUTRIG_DB_PUT_RESET[DBSE!
controller which contain the current starting values that correspond to the last @ T1_08 [oss) 20

values that have been saved to the memory card.

O+AAD ' AOOAT 6A1 OAOGG

TheSmmpnn t[/4Y4Yazx 2FFSNI GKS 2LWGA2Yy 27F 4 Y@bdnente Outadalst + | €
to the option to be able to download a data block without resetting its current values. Even if you activate this

option forthe data block will still get wiped when a power cycle happens. This option is just a programming
convenience feature, then you case itfor extending and modifying datalocks.

=F =F o . Keep actual values [gg lSnapshor B B

Copysnapshots to start values Load startvalues as actual values [y, )
MyGlobalDB (snapshot created: 08.02.2017 10:13:02)

Marne Data type Start value Snapshot Monitor value Retain

1 &1 = Static

2 4w value Real 2237 2237 15.88 ]

3 g m timeCheck Time T#450MS T#4A50MS Te225M5 D

a4 lan e temnhdax Rute 1A#AR 1A#AR 1RE2F [
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PLC Time Synchronization

The system time is very important on the Stations, since this is required for accurate Timestamping of all changed
data. The time synchronization between stations is usually done via NTP and you can find more information here

System Time

However, the PLC must also have the same system as the BatchXpert stations. This means that you must
implement some time synchronization mechanism in your projéot can implement this mechanism in are
two ways.

Time zones

Due to the mechanism that BatchXpert registers its historical data, the Time Zone of the PLC is not relevant, and
all-time stamps are always considered as local time of the operating stations. This is done to make the time
stamping in the PLC more robusince most of the time, the PLC time zones are not adjusted by the
commissioning engineer or the Maintenance department.

Using the NTP server

Since the BatchXpert system alreadystimplement a time synchronization mechanism so that all operating

station can synchronizheir time between each other, usually you already have an NTP server installed on

dza dz t t & GKS d&a. Emé 2LISNI GAy3 { (SystemZigigh , 2dz Ol Yy FAYR )

This means that you can set the PC to use this operating station as its NTP server so that the PC also connects to
the server and synchronizes its system time from it. This is the preferred way to implement time synchronization
to the PLC, since it usesstlard mechanisms that are well understood by any IT persokioglever keep in

mind that adjusting these settings in the PC requires you to download the hardware configuration which means
that youmustrestart your controller, which will affect your presses that are running.

The required settings in your PLC are shown below. The settings below correspond to the settings required for a
O2yySOiAzy (2 GKS aidl yRINR ol GOK SELISNI b¢t &ASNBSNI

J Leneral " 1U tags " System constants " lexts |
- General [~ . L
sz e — | Time-of-day synchronization
Catalog information NTP mode
Identification & Mainten..
Checksums Note: |Time synchronization for all PROFINETinterfaces take place within the settings for time synchrenization of the PROFINET
~ PROFINET interface [X1] 3 interface [X1].

General 1
Ehemet addissses " E Enable time synchronization via NTP server
I
Operating mode IP addresses

» Advanced options _: NTP Server 1:
Web server access : NTP Server 2:

» PROFINET interface [x2]

Startup NTP Server3: |0 . 0O o .0

Cycle NTF Serverd: |0 . 0O o .0

Communication load Update interval: | 10 . |

System and clock memory

You must select the Interface that is connected to the BatchXpert stations and set the IP address of the
FGOK- LISNI adlFdAz2ya GGKFG FNB NHzyyAy3d & bet &SNIBSND
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Using the HMI Script

The BatchXpert PLC framework includes a mechanism to set the local module system time of your PLC from an
HMI application. The HMI application provides several scripts to automatically send the current time to the PLC
and request setting this time as systdime on the controller. Usually this is only done by the user by clicking on
the PLC and manually adjusting the time of your controller.

| 26 SOSNE &2dz Oy Fdzi2YI 4GS GKA& FdzyQUuAz2ylFftAde FyR &¢
HMI application starts up. This means that at least when your BatchXpert station starts up the current time will be
sent to the PLC and assumedhsronized with the BatchXpert.

Toavoid multiple times synchronization requests to the PLC, you should only enable this automatic time
synchronization on one of the operating stations and only on the main HMI systamally this time
AeYOKNRYATFGA2Y A& 2yfeé R2yS 2y GKS a. - -mM£& 2LISNI GAy:

Thisscript for current time to the controller is placed in the application start script so that it runs every time your
application starts upPlease refer td\pplication Start Scripthapter about more details about the Application
start script.

If the script functions are not available, you can import them from the library. Please r@iee tdMl Library

[Z] Application

= &
..... £+ HotkeyPressed E |

i/ PLCOM PermanentActualizedVars 19 #»"MainMenu:MainMenu Menultem 7 . DropDownWindow"
— - 20 s~ "HainHenu:Hainlenu Henultem_ 7 Window"

iz PLCO1CommCheck 21 #/"HainMenu: MainMenu Menultem_ 8  DropDownWindow"
22/ PLCO1CommError 22 /< "HainMenu:MainMenu Henultem 8 Window"

™ 23 #»"MainMenu: Mainlenu Menultem_ 9 DropDownWindow"
2] PLOOT RunStatus ) 24 7/ "HainMenu: MainMenu Menultem 9 Window"

:2[ PLCO2_PermanentActualizedVars 25~ "MainMenu:MainMenu Menultem 11 .DroplDownWindow"

> PLCO2CommCheck 26/~ "MainMenu:MainMenu Menultem_11.Window"

27 v~ "HainMenu: MainWenu Henultem 12 DropDownWindow"

2| PLCO2CommError 28 s "HainMenu: Mainlenu Menultem_12 Window"

:2[ PLCO2RunStatus 29 #~"HainHenu:MainMenu Henultem_ 13 . DropDownWindow"
5] PLCO3_PermanentActualizedVars %E s~ "HainMenu:Maintenu Henulten 13 . Window"
2/ PLC03CommCheck 32 #//set Existing PIC's
»[ PLCO3CommError 33 "PLCStatus: PLCO1Conf igured” 1= true
[ 34 "PLCStatus PLC0Z2Conf igured” ;= false
22| PLOO3RunStatus 35 "PLCStatus: PLCO3Conf igured” ;= false
:2| RefreshUserlnfo 36 "PLCStatus: PLCO4Conf igured” = false
> ScriptExtension_CallbackChanged 37 "FLCStatus: PLCOSConf igured” := false
= 38 "PLIStatus: PLCO6Configured" := false
4] 39 "PLIStatus: PLCO7Conf igured" .= false
»[ Stop 40 "PLCStatus: PLCO8Conf igured” 1= false
j 41 "FLCStatus: PLCO9Conf igured” .= false
2] SystemlanguageChanged 42 "PICStatus:PLC10Conf igured” = false
#2[ Timer 43 "PLCStatus: PLC11Conf igured” = false
..... +»[ UserNameChanged 44 "PLCStatus: PLC12Conf igured” (= false
- \.Tui'nd 45 "PLCStatus: PLC13Conf igured” ;= false
] Windows 46 "PLCStatus:PLC14Configured” = false
Classes 47 "PLZStatus: PLC1SConfigured" := false
434 Scriptvariables 48 "PLIStatus: PLC16Conf igured" ;= false

<5 Elementscripts
<57 Functions

50 52t current time to PLC if we are the Main HMI. and Master 1
51 if isMainHMI AND ("Sy=Intern:PCHo" = 1) then

53 SetCurrentPcTimseToPLC(1)
B4 SetCurrentPcTineToPLC(2)
L SetCurrentPcTineToPLC(3)
b # SetCurrentPeTineToPLC(3)
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PLC Overview

BatchXpert uses an Operating system for a PLC which provides facilities and functions to be used in user
LINEINF YaDP ¢KAA hLISNIYGAYy3I a2adGdSY 2N at[/ CNIYSé RSLX
send recipes, record historical data, hangheses and steps and provides all the different Control Modules.

The PLC Program is structured as follows:
I FC 1100: Fixed System Functions (Block Numbers Cannot Be Reassigned)
1 DBZ100: Fixed system data, with no possibility of reassigning.

The rest of the functions and FB not mentioned are free for the use of the user (programmer). However, there are
many auxiliary functions that occupy the FC 600 range, but which can be redirected by the user, if necessary.

Requirements to the PLC
The BatchXpert system requires certain features of the PLC. The system mostly requires a lot of R
be able to function. For more information, please refer to the system's "System Requirements" mal

The program is compatible with the following PLC systems:

Siemens Simatic S00 series

Siemens Simatic SO0 series

Vipa Speed7 300 series

Vipa Slio series

Vipa Micro series, although in a limited capacity as it has little ram
Siemens Simatic S200 series, for smaller projects

Siemens Simatic 500 series

=4 =4 =4 4 -4 -4

a1l

¢tKS tNep2SOiGa OFry 06S ONBFGSR Ay a{)
from Version 16 are supported.
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Program Structure
The following shows the structure of the system's general calls.
The functions are colored according to the following categories:
1 System functions, not modifiable
9 Generated function from Project engineering tool. To not manually modify
1 IOrelated functions, Adjustable if required.
1 User Modifiable Block

FC512 (TransDIn User)

FC512 (TransAln User)

FB101 (U001 config)
FC100 (Bx Unit)
| FC101 (U001 Phases)
FB102 (U002 config)
FC100 (Bx Unit)
FC102 (U002 Phases)

FC514 (TransPID User)

FC511 (TransAct User)

User programs are programmed into the FB1xx and FC1xx of the sequencdatd® blocks are generated by
the Engineering tool of the BatchXpert system.
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Control Modules
. FGOK- LISNI LINBPINFYa R2 ySOSNI I O0Saa Fye Lh aaaylft
Y2RdzZA S I 0&40GN)I OGa (KS&S Lh a2z2RdZ S& 6AGK Fdzy QGAz2yl £ A

;
C

Iy hdziLddziié & 2dz 'a@iyd2l (-2 NEA I3y G N2t W2 RdAE S G2 I+ OGADEGS

all implement extended configuration, simulation, alarm condition and time delays, depending on the module.
They also implement a Symbol library for the HMI with functionalityfigaration and so on.

¢tKS Y2ald AYLRNIFYy(d O2yGNRBf Y2RdzZ Sa INB GKS a! OdGdz
modules, as they directly correspond to physical PLC Ol modules.

However, not all Control modules correspond to physical IO of the PLC, but nevertheless provide useful
Fdzy OlAz2zylftAGe G2 GKS dzaSNE adzOK Fa (GKS daal GSNRFf a
The Modules also provide signals, which describe their current state, and allow the programmer to write logic if
any state changes. These states depend on each module, but are:

1 General Alarm
M Automatic Mode
1 Signal
1 Etc.

91 OK Y2RdzZA& S 2F | ¢@LJS KI& | dzyAljdzS aydzyoSNE GKFG A
Yy G!AyoéZ YR a2 2y® ¢KS yIYSa GKIFIG O2NNBaALRYR (2
AYLRNIAY3T Fy ¢FIJFARAESHMRYI IKB260NRr 2S00 Sy

PLC communication Resources

Some important resource in a plc that is often overlooked are the communication resources it has. Each
connection from either an HMI station, pidc communications, BatchXpert or a programmer will consume one of
these resources. Different CPU types arftedent Communication processors will have different amounts of
available connections.

When connecting equipment to plc, you must keep this communication resource limitation in mind. Usually, the
amount of communication is 16 or even 32, but for some Communication processes may be as low as just 4
connections.
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Memory Reset (Factory Reset)
A "Memory Reset" of the PLC will delete all the data stored in the PLC's memory! This includes all
data, such as process logic and parametafter a complete deletion, a subsequent download
of the program to the PLC is always necessafgt guidance on how to restore a PLC backup,
please read the manual "PLC Restore Manual".
It is NOT recommended to perform "Memory ResetPlease note the following:

1 Alllogic will be deleted until you download it back into the controller again. This means that there won't
be any logic at all running on the controller. There are no functionalities of any Valve or Motors, not even
Manual operations will be possible; NI will be able to connect, since the communication channel data
blocks will also be deleted.

1 The parameters and settings of all control modusesll agegulators, valves, etc.) will be reset to the
values that they had at the time the backup was taken.

1  When downloading a backup to the PLC, ALL data and processes are reset to the moment the backup was
made. This means that ALL sequences of ALL Processes lose their state and are reset, making it impossib
to continue with a process that was in progress!

1 After loading, the statuses of the processes must be reset, when the corresponding recipes are started,
and the steps of the Units must be advanced to the corresponding Steps.
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4EA O40A1 O oo Al T AEO &£ O )/ OE
Many control modules are meant to work as abstractiongliier|O
level of an PLC, such as Actuators, Digifalts,or Analog Inputs. This

means that there must be some code that links the 10 points of the
to the individual control modules.

CKA& Ad&d 6KFG GKS dagsiphthe infuis 6fthe £ 2
configuredfeedbacktio the actuatormodules andhen copy the
Ghdzi Lddzi ¢ aA3ylrf 2F (KS Pe@pag: Th@ NAZ (2 0(0KS O2NNBaLRyF
same happens similarly for all Control Modules.

Taglist

Usuallyyoul 8aA 3y (GKS LhQa 2F (KS Y2RdzZ S&a o6& SRAGAY3I GKS
GKSY NBE3ISYSNIGS GKS a¢Nlrya Lhé o0t201ax a2 GdKSe& Oly
means that fundamentally these blocks are beiSg@ Sy SNI 6§ SR S@SNER (GAYS @&2dz KI @S
a module, or you must add a new module.

This Generation, Importing and downloading is fundamentally a manpdcess andloes not happen
automatically.

Import, compile and download

¢tKS at N22SO0 ONSAlSSES N{yeT é¢ filéaaadkt bé manjially imparteddmialydioroject
andthen be compilecand downloaded into your controlletJsually you can override the existing transfer blocks
with the ones created from the project engineering tool, however you are adviseldeck that the new and old
blocks are compatible.

If the blocks are not compatible you must manually combine the old and new b@gksariting the existing
0f201a A& LIaaArotS o0SOldzaS & 2 dzblécks Pulafedie alf rBodifRdtibny RaR A F &
you need in the correspondiny! a SNE o0f201a® ¢KAa ¢le& GKS 3IASYSNFGSR
modifications.

Modifications in generated code

However there aresituationswhere the generated code must be adaptedwvork properly. However since the
G¢NIya Lhée o6f2014a I NBcahndandify thénisihtefalf ydur cAshgeSwokidite R> & 2 d
overwritten the nextime,4 2 YS6 2 R& NBISYySNI iSa G(GKSYDP ¢2 | @P2AR GKA
ISYSNIGSR Fa LIANRBRE 2F |y a{eadasSvy¢ o6ft201 YR Iy a|
Fdzi2YFGAOLrtEtes o0& FTANRG OFffAy3 ( KeBerategahdthérthelPhC willg & (
SESOdziS (KS & ¢ Mhigfiallows you th dv& e whbatedyicSthat was executed | the
G{eaiasSyé¢ o0t201 2NJIFRR @2dzNJ 26y Odzad2Y Lh [23A00

N e Q)¢

{AyOS GKS 4! aSNE 0f2014a I NB ySOSNI 3 Stfedmii iedeibve I dzi 2 Y I (
2OSNBNAGGSY o0& Fye O2RS 3ISYSNIG2NY ! faz2sy airgadS G(GKSe
adjust all 10 Transfer in them before the Control modules can process themsadar example:

1 Send Outputs to entirely differemutputs.
1 Use different Inputs, or no inputs atl.
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1 Create any custortogicthat is required, for example implement simulations, pulses, or even
communications with external equipment.

Thed ¢ N> v& Lh ' 3SNE o0f201 A& 6KSNB &2dzNJ Odzad2YAT SR Lh

Special Considerations for Analog Modules

Analog Input and Output moduleshichcorrespond to Analog Input and PID Regulator Control modules,
sometimes have special considerations to adjust their scaling. These special settings are described in the Chapter
describing theControlmodule itself. Please refer to th&nalog Input Scalirand PID Regulator Output Scaling

chapters for more information.
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TIA-Portal

While the older SIMATIC Manger is still relevant for existing projects, all newer projects should be created using
AGad adzO@2aNFTIA NIEEC LAIA YOS adzZLILIR2 NI F2NJ {AYFGAO al yl 3SNJ

In general, we recommend that you use the following setting when working witfPdital since most code
generation is designed around these settings.

Use Hierarchical Data block comments

2dz aK2dzZA R FOUAGIF(GS (GKS ¢l 3 AYyF2NNIAARF¢ 64 5 KI KK NG
BatchXpert Engineering tool generates Control module data blocks, by using UDT (user defined datatypes), that
have modules symbols and comment in theasmment field.
What this setting does is, in your code editor, it shows you the comment of the variable from the control modules
UDT first, and then appends the comment for its parents, which contain the symbol and comment of the
corresponding control module.
This way you can always view the control modules comments in your code, greatly improving code readability.

T

» General
b Security
» Hardware configuration View
= PLC programming

General

[ LAD/FBD/STUGRAPH
GRAPH
LADIFED (Ladder | Function Operand representation: | Symbolic and absolute
ST (Statement list) Tag information: | Tag information with hierarchical comments
SCL (Structured Control Lan

STEP7 Safety LADIFBD

» Simulatien

» Online & diagnostics Location oftag information:
PLC alarms Below LADIFBD network

b Visualization
Keyboard shortcuts LAD/FBD/STL

» Password providers
Project server (&) with network comments
Multiuser

)y I BT OO 3Ui ATT1 O Al xAUuUO O"U ! AOAOGOO

2 KSY AYLRNIAYy3I aevyozfa 3ISYSNIrGSR FTNBY (GKS t NRr2SO0 ¢
that changed symbol names do not result in duplicate addresses, but rather in updated information. This is the

gl e (KS 2f RSNJ a{ hfhctionaliy warkeg. - 3 SNE A YL

cmy e

S J—
4 U001 phases [FC101] | I 11 <1 V125378 Out Bool WAT.4

48 U001 config [FE101] Tmport Ix
@ U001 data [DB101]

» iz Visu Extern Path ofimport file:

b [ System blocks |Z:TemplCo2 CCU Planta 1iEngineering\simaticTia1500IPLCT Symbolic.sdf |

> r\_* Technology objects
= External source files Elements to be imported:

“"’)‘-.dd new external file ETags

u Project Change log O synchronize tags by name

» r'Ej Engineering Tool .
» i Info Batchxpertvi.g (®) Synchronize tags byaddress I

» [£z] Infos and Templates D Cons
i r\a FLC tags

% Showall tags

ﬁ)‘-.dd new tag table | OK | | Cancel
3¢ Default tag table [55] R |
55 Batchxpert [215] 27 @ V41127 out Bool %A3T
% 10 [160] 28 < M12113.1 Out Bool %Ad.0
v [l PLE Aata fumec sa  lam LR F Rnl aad 1
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Importing and compilation of Generated block sources
In order to use the generative blocks from the project engineering tanl first have to add a new external
source file into your external source filfes your project You do that by right clicking on the external Swiss files
and then selecting all your generated code files from the appropriate engineering directory
X ég_]‘ X 9 (s G MG B R F coonine F cooifine fp I8 I8 ¢ - [[] 24 8 [Seorcninprojece | Gy

R open

levices ’ |"
€ >

| Organize * Mew folder

i E Save project

v ~ » ThisPC » Shared Folders (\\wmware-host) (Z) » Temp > Co2 CCUPlantal » Engineering > SimaticTial500
-_‘_-_‘—hu—._._

4 II0_FLT2 [OB83]
2 Main [0B123] 1 Downloads # Mame Date modified Type Size
4 MOD_ERR [0B122] -

= B Documents # E pLct act 9/22/2025 1:51 PM AWL File 7KB
£ r Cosesa i [FEe] : 5] PLCT Aln 9/22/2025 1:51 PM AWL File 3KB
48 UD0O General [FB00] I Pictures

» [&:] Alarm Groups - HNK Peru Cold D PLCT AlarmGroups G/16/2025 7:25 AM AWL File 1KB

’ EI BatchXpert 1.8 D PLCT1 CNT 9/22/2025 1:51 PM AWLFil 3KB

/ ) N ne

» [ 10 ~ PLC_Bodega !

¥ [E] Tools SimaticTial 500 [ PLC1 DIn 9/22/2025 1:51 PM AWL File B KB

» [E2] Unit 01 Lavado prirharic _ SimaticTia

» [i2] Visu Extern T D PLC1 FConv G/22/2025 1:51 PM AWL File 2KB

~ Temp
» [ system block
, Eﬂf hyS lem Ec St D PLC1 Material 9/22/2025 1:51 PM AWL File 1KB
Eennology objects » @ OneDrive

= External source files D PLC1 M5G 9/22/2025 1:51 PM AWL File 3KB
ﬁb' Add new external filg

2] Project change log v [l ThisPC El pLCtPID 9/22/2025 1:51 PM AWL File 2k8B
b &l EngineeringTool ' | g pecktop ] PLCT Polygon 9/22/2025 1:51 PM AWL File 3KB
» [&:] Info BatchXpert V1.8
» [&:] Infos and Templates > & Documents D PLC1 Switch §/22/2025 1:51 PM AWL File 3 KB
after you have imported all your source files you can mark all of them and rightctict8§ y SNI 4 S . f 2 O]

& 2 dzNJDHich sta¥ts the compilation of all your blocks and will overwrite existing blocks in your project with the
newly generated ones

Keep in mind that this may also mean that you must download modified code and data.blocks

T U aETergl [roo g | I

b (i) Alarm Groups

b [i:] BatchXpert 1 Open

» [E] 10 M cut Ctrl+X
b [iz] Tools 25| Copy Ctrl+C
b [i5] Unit 01 Lava| (5] Paste Cerl+
b [E2] Visu Extern % Delete Del
b r;h- Systemn bloch Rename E2

b Eﬂ- Technology cbje
- External source

i Add new exts
| Froj Startsimulation  Ctrl+Shift+X
Project Chan = * =

ﬁ' Go anline Crrl+K
&Y Go offline Ctrlhd

¥ [&:| Engineering | Gy Search in project Ctrlaf
D PLETACT Generate blocks fram source
| ]rLct aing
| ] PLet alar Cross-references F
Ij PLCT ChTl EE Call. 5truu:ture|-.
i Ass tlist
| ] pLct pin = AEEtEnmEREE
D PLC1 FCol [, Properties... Alt+Enter
["TPLCY Materialawl i I

UMLOGICS BatchXpert Engineering 65/283

GERMAN AUTOMATION PARTNER



Control module data -blocks

When compiling control module data bloglise existing data block of the corresponding control module will be
completely overwritten by the newly generated 1 which contains the new control modules that you may have
added removed or modifiedHowever, since this is a new data block it méled to be downloaded into yourLC,
which means that all current control module data will be overwritten by default values stored in your newly
generated data block

This is a problem that always exists when downloading data blocks intq arfeLi€s not easily solvahl&ou can
use tools such a& {-.1| O | tolzhake backups of your values that you can later then restore into yioQr P
however this is a manual procesghich cannot easily be automated

Generallyjt is preferable that you add new modules manually into your control module data block by using
features that already exist iflAPortal.
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TIA Portal: Recommended way to modify Control module
data blocks

Because of the problems that | mentioned abpivés generally not a trivial task to overrides an already existing
and deployed control model data block by compiling and source into a new data Himekver, the portal
provides functionality that more easily allows you to modify and even extend already existing data Wwlthakst
overwriting the current control module's configuration with default values

The first thing to note is that you should never comgil@lready existing data block, since this will override the
existing data block, and requires a download with default values into your PLC.

Summary

you take a snapshot of your current control module startup blaskign these snapshot values as starting values
on your control modul@latablock

Then youwchange the name of the newly generated data blivcthe source filecompile it into a temporary new
data block from which you can copy all your modifiedntrol modulesnto your existing control moduldata

block.

After that you can download your modified control module startup block without losing your current settings of
all your control modules contained in this data block

1. Open the data block source file
Right click on the corresponding source and click opars will open the text editor so that you can edit the

corresponding source file
'] @;‘“:Pmnlgs/nzzg
| g PLCT ACT - Notepad

il Edit Format View Help
DATA_BLOCK "Bx Act D"

TITLE -BatchXpert Actuator Modules

{ §7_Optimized Access := "FALSE' }

//This block is automatically generated from
//Version 2.28

//Date 9/22/2025 5:51:12 P

//The Block should not be manually modified.
= /. MLogics-Automation. com

AUTHOR : MLogics

FAMILY : BatchXpe

VERSION : 1.0

4 1l0_FLT2 [0B83]

<& Main [0B123]

48 MOD_ERR [0B123]

2 RACK_FLT[OBSS]

2 Basicsetup [FE99]
eeeee 1[FB100]

STRUCT

Act® : "sBx Act"; //Act®: Spare

Actl : "sBx Act”; //V121@6: Valve Opens soi
Act2 : "sBx Act"; //BlowOffValve: Valve Opi
Act3 : "sBx Act”; //V12363: Valve Opens dr:
Actd : "sBx Act"; //V12369: Valve Opens ran
Act5 : "sBx Act"; //Act5: Spare

Act6 : "sBx Act”; //V12550A: Valve Loads C
Act7 : "sBx Act"; //V12547A: Valve Loads i
Act8 : "sBx Act"; //V12537A: Valve Opens Ci
AreQ .« "eRy Arets JAAIRIAN: Valua fmamc £

rnal fil

|51 Project chang:
~ [&3] Engineering Tool
FLCT ACTawl
PLCT
PLCIA Y o Ctrl
PLCT G 5] copy curlsc
PLCT O [ig) Past= Ctri+

nal e
e log

] ] ]

2. Change the Blocks symbolic name
Then change the data blocks symbolic name for example append running numbérhis ineans that if you
compile this data blogkt will generate a completely new data block without overwriting the existing dhés

means that you can then manually handle new control modules by copying them into your existing data block
[E *PLCT ACT - Notepad

File Edit Format View Help

DATA_BLOCK "Bx Act DE

TITLE =BatchXpert Actuator Modules
{ S7_Optimized_Access := 'FALSE' }
//This block is automatically gener
//NVersion 2.28

FAM_L . AIA PARnaT T orAa JAaa e
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3. 031 ADOET 06 AOOOAT O OAI OAOG 1T £ UI OO AGEOOE
You can then open your existing data blagpi online and creaté { y | LJ &lZuirént values of your data
block which you then assign @s{ ( | NIi A yTHis way ifyda$iéwhldad the data block the control module will
start up with the currently up to date values

= = B, B B |°7| keepacwslvalues [gg Snapshot%
— J’--.-__-\
—

Copy snapshots to start values Load startvalues as actual values Wl
rea

MyGlobalDB (snapshot ¢ =d: 08.02.2017 10:13:02)
Name Data type Start value Snapshot Monitor value Retain
41 * Static
2 4 e value Real 2222 2222 1588 |:|
e timeCheck Time T#450Ms T#450MS T#225Ms |
i @ =  tempMax  Byte 16548 16848 1682F O

4. Manually copy new or updates modules
You can then open your newly generated data bledkchwill have a new namandcopy new or modified
modules manually into your existing control modules data hlock

5. Delete newly generated data block
Since you have already copied all new control modules from the newly generated data block into your actual
control module startup blockyou don't need the temporarily generated data block anymared you can delete
it from your project

6. Download Modified Control module data block
After that you can download the modified control module data blddkis will of course override all current value
stored in the data block with the values stored in ydoiflineé R I (i [but sirfce2yOu] uBloaded and snapshot
and assigned this snapshot as starting valthes data block essentially starts up with the snapshot values that
you took as starting value$his basically means that you have reset your data block to the point in time where
you took your snapshot valugshich should only be oner two minutes in the pasend user usually has no
effecton thecontrolmodules.

BatchXpert Engineering 68/283
MLOgICS

BERMAN AUTOMATION PAR



Global Signals and Symboils

The BatchXpert system provides the following signals for use in the user's program. All signals presented are
"READ ONLY" and should not be written by the user. The following Signglstaieandcan be used throughout
the programin any user block.

General PLC status
These signals give you information and commands about the global status of the PLC and some global command
you can trigger from your code.

Symbol Address | Data type @ Description

PLCRestart M 878.0) BOOL PLC restart (Stop => Run)
Will be TRUE for one cycle wafter restarting the PLC. It |
' YeHqYHT BaqUHqQHI 3t gqc¢l gt 9HnN
EqYGwHcOc¢c!l GHqYHEcHqR2¢c qlT 4
Estop needs to be confirmed.

PLCRunning M 878.1) BOOL PLC Running afteFstart.
After the first cycle of the plc, this will become TRUE ant
remain so until you stop the plc

ToDo_Read M 878.2) BOOL To Da readsignal.
N6 Rt HRt H¢ UH mb-whidhyolldamskbtk Relotidns
YnHBYT DHCUT Hq6 WDUHGCE qlJl Hn R
search for this signal.

ToDo_Write M 878.3| BOOL To Do setsignal.
N6 Rt HRt H¢ UH mb-whidhyolldamsibtk Relotidns
YnHBYT DHCUT Hq6 WDUHGCE qll Hn R
search for this signal.

SimTest M 878.4| BOOL Onlysimulation test must be "0" in productionde.
[ YI HT DGO Y! T HGI YTUHRqt AEBnts
you can deactivate certain Estop alarms, and other safe
relatedthings when you are running in simulation.

QuittAll M 878.7 BOOL reset allalarms.
If set to TRUE it will confirm all alarms in the PLC. Will b
reset automatically.
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Timers and Clock signals

I Clocks are periodic signals that hageriodic on and off timeForexamplei KS &/ f { wnné G Af f
secondTRUEandY:secondFALSEThese signals arsedT 2 NJ RA FFSNB y ( illimihbtdda KA y 3 é
buttes etc.

9 Clock edge signalsrn on for just one Plc cycle after their tinegpired They area convenient way to
counttime or perform calculation ever xxx time. Fexample,i K S & / tbg @ for oelyiclé every
1 second.

f Clock cycle edge signals éikel KS &/ t 8igbdls b@oRegageon PLC cycles instead of tirSe,the
GOt Tmc/ 9¢ gAff 0SO2YS ¢w! 9 SPHSNER mc LI O Oeof Sao

Symbol Address | Data type @ Description

CIk2CE M 879.0/ BOOL clock 2cycle édge)

CIk4CE M 879.1| BOOL clock 4cycle édge)

CIk8CE M 879.2| BOOL clock 8cycle édge)
CIkleCE | M 879.3| BOOL clock 16cycle €dge)
CIk32CE | M 879.4| BOOL clock 32cycle €dge)
CIk64CE | M 879.5| BOOL clock 64cycle édge)
CIk128CE | M 879.6| BOOL clock 128&ycle édge)
CIk256CE | M 879.7| BOOL clock 256cycle édge)

Clko1 M 880.0 BOOL clock 0,1 se€10 Hz)

Clk02 M 880.1 BOOL clock 0,2 se¢5 Hz)

Clko4 M 880.2 BOOL clock 0,4 sec (2,5 Hz)
CIk05 M 880.3| BOOL clock 0,5 sec (2 Hz)

Clko8 M 880.4 BOOL clock 0,8 sec (1,25 Hz)
CIk10 M 880.5| BOOL clock 1,0 sec (1 Hz)

Clk16 M 880.6 BOOL clock 1,6sec 0,625 Hz)
Clk20 M 880.7| BOOL clock 2sec 0,5 Hz)

CIK1E M 881.0/ BOOL 1 second (edge)

CIk1lE1 M 881.1| BOOL 1 second (edgel cycle later
CIk1E2 M 881.2| BOOL 1 second (edgeZ2cycle later
CIk6E M 881.3| BOOL 6 second (edge)

CIk10E M 881.4| BOOL 10 second (edge)

CIk60E M 881.5| BOOL 60secondg=0.1-minute edge)
ClklDayE | M 881.6| BOOL 1 day (edge)
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Time values
These values give you access to the currently passed cycle time of your OB1 execution and are used to easily buil
your own counter, by summing up the value each cycle.

Symbol Address | Data type | Description

CycleCnt MB 879 | BYTE cycle counter

CycleTimeSec  MD 900 REAL Cycle Time in Seconds
CycleTimeMin | MD 904 | REAL time minutes

CycleTimeHour MD 908 | REAL time hours

CycleTimeDay | MD 912 | REAL time days

//[Count timer

L UxxD.User.TimerDelayMem /[Accumulated Time

L CycleTimeSec /[Current time in seconds: 0,012 = 12 msec
+R

T UxxD.User.TimerDelayMem //Save new sum to the accumulation
/ICheck timer

L UxxD.User.TimerDelayMem

L 30.0 //130 seconds

>R

SPBN TiDo

L 0.0

T UxxD.User.TimerDelayMem //IReset Accumulated Time to restart it

//IDo something here
TiDo:
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General Structure of Control Module DBs

In the PLC, the data obntrol moduleqactuator, PID, ...) is kept in Arrayghich may
alsobed dzy N2 f £t SRé¢ Ayi2 GKSANI AYRAGARdAzZ f S
on them.It is only important that the internal structure of the objects is maintainédu
can generate these unrollegata blocksvhere each elementasits own structure with
appropriatedescriptions, taken from the control modules description in the database.
We recommend that yoghoosethis option becausét creates the most readable plc
code.

Execution of the Control Modules

In the BatchXpert plc framework, the control modules are executed by the system, without the need for user
intervention. There is ho need for control modules functions to be called by the programmer in any of the user
function blocks. The PLC frame alwayscutes all control modules that are present in the data blocledl tfe
control module types.

You can modify theaumberof control modules of a type by reducing the number of modules contained in the
data block of this type.

i oA

Additionally, you can limit the maximum number of modules tdbE S Odzi SR Ay G(KS a&a. E {@&a.
adjusting the amount for each of the control module processing calls.

Em: Digital Input / Analog Input

// Digital Input
uc "TransDIn System”™
uc "TransDIn User™

CALL "Bx DIn"
Amount :=L£400

// Analog Input
uc "TransiIn System™
uc "TranskIn User™

CALL "Bx AIn"
Amount :=L§Z40

Data Structure

There is onalata blockfor eachcontrol module typewhichcontainsall the modules of this typeThe data block
contains a list of structures of a control module type, where each element corresporadgpazific module,
orderedby their module number. This structure contains Commagdatus,and parameters as well as help
values of each module.

Commands

This section describes the data that functions as commands from the user's program to the BatchXpert system.
The signals described in this section can be written into the user's program with the corresponding restrictions for
each signal.

These signals are usually commands that activate the corresponding function in the control modules. Generally
(with a few exceptions), these are "Write onbignals

Allcommandsautomatically reset each plc cycle,@&soon as you do not set them to TRthEy reset

automatically. This is to ensure that no Command can ever become permanently activated by programmer error.
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Status

These are data and signals that the BatchXpert system provides for use in the user's program.

From these statuseshe user can obtain different information about the general status of the control modules.
Generally (with a few exceptions), these are "Read only" signs.

Parameters

These are configurations of the differectintrol modules. Normally this configuration is done through the
"Faceplate" of the BatchXpert HMI systems. Normally, they are not witiyghe PLC.

However, for some signals there is the possibilitp\adrwriting the values in the plc, so that the user cannot

change thenin the control modules faceplates. This is not encouraged, as it runs contradictory to the BatchXpert
control module philosophy, where the user caanipulate these values. However, it may still be desirable for
safety relevant parametersof example, reset simulations at emergerstgp.

Alarms

In the plc many control modules can have an Alarm condifitisl I N¥ O2y RAGA2Y A ad NI LINJ
(General Alarm) status signél.K 7\ a & Ddtaystrue d thedhlarimicondition is still present.

¢tKSNBE Aa Ifaz2 GKS aDFfaé¢ oDSYSNIf ! € NegnabudesyRo aA 3y
¢Cw! 9 dzyiAaft Nﬁééd 08 G(GKS 2LISNI G2N) SAGKSNJ agiobati | O]y 26 f
G! O1y26tSR3IS 1fft¢ o0& aSdididAaya GKS avdzZAada! ff ayTtydré

Howthese Alarm conditionare evaluated,and the Gal signal is generated depends on the control module type
andincludesadelay timer before the alarm is triggered.

Ignore
az2zald O2yUGNRf Y2RdzZ Sa I vh&lRcanby tivatee Sy tHe PpecatorJighPatBripsedy 2 R S
YS&lya GKFIG GKS 6DFfé& FyR aDFfaé aArAdyrfa INB y2G a8

Simulation

azaid O2yGNRf Y2RdzZ Sa Ffaz2z AyOfdzRS Iy a{AYdzZ I GARYE
and means that the modules process value or signal is not connected to the Plc Inputs and antputse but

canbe defined from the operating interface. How this simulation mode is implemented depends @péuific

Control Module type.

External signals
Many control moduleshavé A Ay I f a (KI G GKS@& Ydzad LINE OSéeaning Komi K| @
2dziaARS 2F G(GKS O2yiNRf Y2RdzZ SoxitKNGAS £a A | i &S A NNBA &yv

For example, the actuatareedsto know its physical feedback status signals, which must be supplied logdne
LINEANI Y (G2 GKS | Oldz G2 NBERD ¢orkKAEEK agAMT yil fBS (I NI yaZESONTll Svi
GCol hTT¥E dlatfertwd OBnothd(SteSE ¢ Ay GKSANI devoz2fz (KS& | NB &
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Actuators (Act)

Actuators araall elements that can be activatdbm the automation point of view. These may be Valves, Pumps,
or simple Lamp or other singtBgital outputs. They can have one Output, and optional@tosed and an open
FeedbackThe actuator associated with the physical output is realized in the FC 501 "Tr&ysfati and the

G¢ NI YAEE ! &SNE

An Actuator may also beepurely virtual actuatorwhichhas no real 10 connections, neith@utput, norfeedback
This is useful for example for Regulatiaiues Frequency converters etc. They usually do not teedigital

output, but ratheracommunicationor and4-20mA loop, but it is still useful to haealiscreteActuator to

activate and manipulate them.

General Principle
An actuator has one digital output amao digital inputs to represent theeedbackFeedbacls optional. It
constantlymonitorsfeedbackagainst the desired state, indicated by the output.
1 If the Output is TRUE)e actuator is openindyut the ONfeedbackis not TRUE, gitartsthe alarmtimer.
9 If the output is FALSE, the actuator is closing, but the Off feedback is not TRaMEtie alarmtimer.
9 If boththe On and Offeedback are TRUEhe alarm timer starts
1 If the Alarm Time expires, it activates Atarm.

LT GKS CSSRol O1 &ardaylrfta YIFiOKSa (KS S activ&ddjieSoBctivlyi | G S 3
These are the Control modules signathjchshould be usedh the user program to check if the actuator is in the
G! OGAGI GSRe 2NJ a5SFOGAGFGSRe aidl GdSo

Simulation

If anActuatoris simulated, itwillalwaya SY SNI 4§S GKS O2NNBOG adahyé YR ah¥F¥F
This means that it will ignore the actual feedback signals connected to it, and always assume the correct state,
thus never generating any errors.

Ignore

Thelgnoremodé f 2 01 a GKS | OUGAQGIGA2Y 2F (GKS FEIFNY O2yRAUGA2)
the On and Off signals will remain connected to the connet#gedback although they will never generate any

error condition anymore.

C2NJ ! Oldz G2NER>X @&2dz aK2dzZZ R LINBFSNJ GKS a{AYdzZ I GA2YyE
simulating the Feedback signals.

Interlocks
Programming interlocks (also called Releases) for the actuatoneiasf the more complicated parts of writing
BatchXpert applicatioriYou can find some examples here
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Function diagram

..................................................................................................................

Rel2
Rell
xAuto . |Auto/Manual
: Logic
Auto Rell Rel2 |
Aco I !
~ | - | ut
MCo Ton — Toff \\ ;
; Erl';ReI
ExCo
Activation and Release Logic
BatchXpert Engineering 75283

VMLOGICS



Structure
The Structure ofthis control modules is &sllows.

Address Symbol Type Remark
0.0 ACo BOOL | automatic control
0.1 ExCo BOOL | extern control
0.2 SCS BOOL | status check start
0.3 xFBal BOOL | feedback 1
0.4 xFBa2 BOOL | feedback 2
0.5 Rel BOOL | release
0.6 Rel2 BOOL | release 2
0.7 XAuto BOOL | External automatic
1.0 ACoHM BOOL | automatic control help memory
1.1 ExCoHM BOOL | Extern control help memory
1.2 FBaOn BOOL | feedback ON intern
1.3 FBaOff BOOL | feedback OFF intern

1.4 FBaChange | BOOL | change extern feedback (0 FBal=OFF FBa2=0ON / 1 FBal=ON FBa2=0FF)
15 FBalActive | BOOL | feedback 1 active
1.6 FBa2Active | BOOL | feedback 2 active

1.7 XAutoHM BOOL | extern automatic old

2.0 GAIQuitt BOOL | general alarm acknowledges
2.1 Ign BOOL | ignore alarm

2.2 Sim BOOL | simulation

2.3 Auto BOOL | automatic mode

2.4 MCo BOOL | manual control

2.5 EmRel BOOL | emergency release

2.6 InterlockGAIl | BOOL | interlock by alarm

2.7 Maint BOOL | maintenance

3.0 GAl BOOL | general alarm

3.1 GAIS BOOL | general alarm saves

3.2 SCE BOOL | status check error

3.3 Mov BOOL | Actuator is moving for visu
3.4 On BOOL | actuator is ON

35 Off BOOL | actuator is OFF

3.6 Out BOOL | output

3.7 User BOOL | free for user program

4.0 TOnVal REAL | turn on delay value

8.0 TONSp REAL | turn on delay setpoint
12.0 TOfval REAL | turn off delay value

16.0 TOfSp REAL | turn off delay setpoint
20.0 ADVal REAL | alarm delay value

24.0 ADSp REAL | alarm delay setpoint

28.0 TInterlock REAL | time interlock before restart
32.0 SwCntVal DINT | switch counter value

36.0 RunTimeVal | DINT | duty timer value (seconds)
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Commands

Symbol Remark
ACo Actuator control, only effective in Automatic
ExCo External control (e.g., by a switch), effective in automatic and manual. Production-
related interlocks are ignored. Safety interlocks are still considered.
SCS status check start
xFBal | feedback 1
xFBa2 | feedback 2
Rel release
Rel2 release 2
XAuto External automatic
This signal i s usual s$tatus of asrcorrespdndind unit.o t h e
Status
Symbol Remark
FBaOn feedback ON intern
FBaOff feedback OFF intern
GAl general alarm
GAIS general alarm saves
SCE status check error
Mov actuator is moving
On actuator is ON
Off actuator is OFF
Out output
Parameters
Symbol Remark
FBaChange change extern feedback (0 FBal=OFF FBa2=0ON / 1 FBal=ON FBa2=0FF)
FBalActive feedback 1 active
FBa2Active feedback 2 active
GAIQuitt General Alarm Acknowledge
Ign ignore alarm
Sim simulation
Auto automatic mode
MCo manual control
EmRel emergency release
InterlockGAl interlock by alarm
Maint maintenance
TONSp turn on delay setpoint
TOfSp turn off delay setpoint
ADSp alarm delay setpoint
Tinterlock time interlock before restart
BatchXpert Engineering
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Faceplate

11.01v11 outlet valve lauter tun P:5.11205.1 |Win Time / sec:

Function Input parameters

1 | FBEase] o | At
0 O

1 |[FBazEsie o | [FBaEstEs

Switch Counts + Running time Reset |
Switch Counts
Running time / h:

Delay ON /sec:
Delay OFF Isec:

Delay alarm / sec:

Time interlock ¢ sec:

Special Configurations

In addition to the system window of the actuators, the default parameter settings are made, there is a window
for the mouse parameterization. This determines what should happen when you click your mouse over the item.
In addition, in the mouse parameterization you can even set the Manual/automatic behavior generally:

1 Automatic control by actuator. If you drive an actuatior,
SHMG;ESH putomatic Philosophie isusually in_automatic mode. Switching to manual mode is_ not
— = saiin 1@ alwayspossiblewhen the act.uator. has a program effect. Thls_
uitadolmpusesetato. 1Q)0/|  Corresponds to the automatic philosophy of many programs in the
goe 100 | 10 | wwawsetae  1Q0)| fermentation cellar.
simiaton 1@/ [ 1@0] i Automatic Edge Unit (RUN) is the only actuator mode in
atonatc. 100/ | 10)0] Automatic. Disabled, the RUN flank can be activated manually at
@l B, any time.
M;::m jj ;j 1 Auto Unit (RUN) sets the automatic mode of the actuator.
- While the corresponding unit is on RUN it cannot be switched into
... o am manual actuator mode.
meght 1@ | 10 1 If one of these options is selected, the operator can
ratacve Q0] | 100 manually interrupt it at any time.
fRazactve: 1@ [ 1/@0] 1 Switching from manual mode to automatic mode is always

possible at any time.

maloz 1@ | 1100
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IO Assignment Behavior

LT (KS GECO6I MEé 2NJ GECOlI HE NB y20 gNAGGSY (2 Ay | yé
moule always assumes the correct internal status as to not generate an error. This means that if you have
actuators that for exampledo né | 3S-CEBSRol O1 aé¢ > @2dz 2dzad Ydzad fSI @S
meaning never write to it. The Actuator module will then automatically assume a status as to not create an alarm
FYR @2dzNJ I Oldzr 62NJ Y2RdzZE S 4 A€ t orlydumiActéator. ILybPhRvezZENActuatsrS O 2
Y2RdzZ S GKIG R2Sa y2i44 KIFI@S Fye FTSSRolIOl1az 2dzad R2

tfSrasS 1SSLI AY YAYR GKIFG SFOK ! O dzwhicBsNduld i Ral iSyourINR &
F LILIX AOF GA2yad ttSIasS R2 y2i dzAS GPECOHI ME 2N GPCOI mé
GOhTF¢ araylfao

It should be noted that the 1O assignment of control modules is generally done by generating this code using the
dproject engineering tooks Pleaserefert¢ KS a ¢ N} ya EEE o0f ddhatedatalNd Lh &A 3y

Actuator with ON and OFF feedback
/ISend output to Output card

U "Act". Act[1]. Out /[Signal to be activated the physical output
=A0.0 /[Physical Output
/ISince we are writing avalue to both AxFbalodo and fAxFba?2

/lare active and the Module will consider both signals to generate the
// 60no and AOFFo signals of an actuator Modul e.

UEDO0.0 /[Actuator Feedback 1
="Act". Act[1].xFBal [[Turning on Feedback 1
U E 200.0 [[Actuator Feedback 2
="Act". Act[1].xFBa2 /[Enable Feedback 2

Actuator with only ON and no OFF feedback
/ISend output to Output card

U "Act". Act[1]. Out /[Signal to be activated the physical output

=A0.0 /[Physical Output

/ISince we are writing avalue only to AixFbalo and never
/' /the modul e wil/ al ways as s-lFeedbadk is tiue whertee A Of f 0O

/[Actuator Output is turned off. Meaning, it will always have the appropiate
/IOFF - Feedback, according to the module status.

UEO0.0 /[Actuator Feedback 1

="Act". Act[1].xFBal [[Turning on Feedback 1

Actuator with no feedback

/ISend output to Output card

U "Act". Act[1]. Out /[Signal to be activated the physical output
=A0.0 /[Physical Output

// Since we are writing neither f.xFbalo nor fA. X
/lthe module will always have the appropiate Feedbacks, according to the
/Imodule status.
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DoNOT!Simulate Feedbacks like the following

/ISend output to Output card
U "Act". Act[1]. Out
=A0.0

//Do not simulate the

/[Signal to be activated the physical output

/[Physical Output

feedback , by writing the modules Out on the feedbacks.

/' / While this may work, you should prever tiongleasa
/ldescribed above.
U "Act". Act[1]. Out /[Actuator Feedback 1
="Act". Act[1].xFBal /[Turning on Feedback 1
UN "Act". Act[1]. Out /[Actuator Feedback 2
="Act". Act[1].xFBa2 /[Turning on Feedback 2
Programming Examples
Automatic Process Control
U "PH" /lactivated while in that step and in "Run" (or pause )

S "Act". Act[42]. Aco
S "Act". Act[44]. Aco

/[Actuator 42 will be activated automatically.

/IActuator 44 will be activated automatically

b2iSY ¢KS

G! O2¢
& E the signal willnoNB Y I A y

dzi2YFrGAOlLtt& NBaSai SI ¢
GKS a{é¢ O2YYIYR YI1S:

NB |
airy3

ardayrta |
Gew! 9¢ @ !

more versatile and easieas they can be activated by multiple places at the same time without conflicting.

Assign Automatianode!

U "RUN"
S "Act". Act[42].xAuto
S "Act". Act[44].xAuto

/IProcess in "Run" mode
/[Enable Actuator Automatic Mode 42
/[Enable Actuator Auto Mode 44

External Control

U "Din". Deen[15].Sig
S "Act". Act[42].ExCo

[[Safety switch
/lActivates the actuator from an external control

Release

For more information about Interlocks and Releases, please ref&ctioator Interlocks

/[Safety Release

U "Din". Deen[11].Sig
U "Din". Deen[10].Sig
= "Act". Act[42].Rel

/IRelease by process
U "Act". Act[40]. Off
U "Act". Act[41]. Off
= "Act". Act[42]. Rel2

//Manhole
/[Emergency Stop
/[Conditional Safety Release

[IValve 1 off
[IValve 2 off

/[Process - Conditioned Release

Alarm evaluation.

U "Act". Act[42].GAls
S "HoldReq"

/[Actuator on alarm
/IMaintains unity

Assignmentfor 1O

C2NJ Y2NB AYyT2NXI GAZ2Y

| 0 2 did AskidnméntBahavibydY Sy G & LI S &S NX

/[Actuator 1
U "Act". Act[1]. Out
=A0.0

/I Signal to be activated the physical output

/I Physical Output

BatchXpert
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U EO0.0 /I Actuator Feedback 1
= "Act". Act[1].xFBal /I Turning on Feedback 1
U E 200.0 /I Actuator Feedback 2
="Act". Act[1].xFBa2 /[ Enable Feedback 2
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Actuator Interlocks

The following describes some of the general interlocking and releasing éicthator Modules in common

process situation. élvever, there are also many specifiterlocks which for the sake of brevity are not all
described in this manualhe following section should be seen as a guide for implementing common interlocking
scenarios with actuator control modules

Emergency Stop

If an emergency stop is activated all energized equipment related to the emergency stop must be turned off
immediately.This includes all pumpsgalves and other energized equipment. In the programming you should use
0KS daowSté¢ araylt F2NJ dKAAa LlzNLI2 & Sram theXNafeplSte ditkeh & & A 3y
control module Emergency stops should also be programmed usingitleD I t 8¢ aA 3yl f FNRY
digital input, since this signal only resets when the operator effectively acknowledges the alarm on the system.

A special case of emergency stops\assel or equipment specific safety equipment, such as key switches or
manhole sensoren tanks. If one of these sensors is not in the correct state all equipment that is energized and
directly connected to the inside of the tank or can provoke dangerous situations on the connected machines,
must also be immediatelghut off.

Pumps

Pump interlocks usually are one of the most complex interlocking scenarios, since they involve many different
components and alarm conditionall process interlocks should be programmed usingthtew St v é¢ & A Ty | §
this signal can be bridged from the faceplate by the user in the case the pump needs to be turned on even though
the usual process conditions are not met.

You should separate the interlocks irdsuction side angressureside monitoring where for each side of the
pump you can program all valves that have to be ofegrthe pump to be able to runwithout running against
closed valvesThis way you can ensure that the pump can only turn on if and valid suction and invalid pressure
side way is openefibr the pump.

If the pump includes flowmeter, you should also activate the low low alaomthis flow meter when the pump
turnson anduse the flow meter as flow monitoring device. If deep flow meter analog input activates thivow
alarm,the pumpmuststop since no flow is detected.

lY20KSNJI O2YY2y AYyUGSNI 201 ¥F2NJ LlzY L) idcladediykud pratdeto®  NXzy
sensosin the suction side of the pump, which of course should only allow the pump to run if liquid is present on
the suction sidelf the pump is a transfer pump of a tank or a vessel, and this vessel includes an empty sensor
(LSL)you can use this empty sensor as try to run protection for the pudgually you want to adjust about 20 to

30 seconds of alarm delay on either the dry run protection sensor or the empty level signal of the tank

Full Signals (LSH)

If a tank or vessel includes and full signal (LSH), all valves and pwrsiplse blocked to avoid overfilling of that

tank on this. Depending on the situation and conditions sometimes along delays may be applied to these full level
signals These full level signals usually drecretedigital level switches, or analog volume measurement devices.

On some vessels you may also have recirculation functionality, in which case you should negdioglation if
the full level sensor detects maximum level
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One other common functionality is that conductive full level sensors may not work during CIP processes, because
the CIP solutionsiay adhere to the sensor and give false full level signal readings. Fogetbon,usually during

CIP you should activate ignore on conductive full lewéiches omot use conductive full level switches in

equipment that mayhave contact with sodiurhydroxidebasedcleaning solutions. This problem mostly occurs

with sodium hydroxide since this cleaning agent is relatively sticky and very conductive, giving false conductivity
LSH sensor readings.

Dry Run Protection (LSL)

lYy20KSN) O2YY2y AYyUiSNI 201 ¥F2 N LlzY Ll idcladediykud pratdeto®  NXzy
sensor in the suction side of the pump, which of course should only allow the pump to run if liquid is present on
the suction side. If the pump is a transfer pump of a tank or a vessel, and this vessel includes an empty sensor
(LSL), yo can use this empty sensor as try to run protection for the pudsually you want to adjust about 20 to

30 seconds of alarm delay on either the dry run protection sensor or the empty level signal of the tank.

Maintenance Switches

Maintenance switches are interrupters installed near energized equipment such as pumps or motors and allow
the maintenance personnel to locally disconntis type of equipment. Whenever possible you should include
feedback signals from these switches so that you can activate alarms and block the actuators from turning on

Manholes and Key switches

Many tanks include equipment to detectsibmebody might be inside the machine or taskch as key switches

or manhole sensors on tanks. If one of these sensors is not in the correct state all equipment that is energized and
directly connected to the inside of the tank or can provoke dangerous situations on the connected machines,

must alsabe immediately shut offParticularly agitators must be blocked immediately if the equipment detects

that some person might beperating inside the machine.
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Programming Examples

Safety Interlocks

Here we handle all Safety related Interlocks. Safety Interloakaotbe "Bridged" by the user, and are meant to
reflect the interlocks for safety relevant equipment, or where Electrical interlocks exist in addition to the
software interlocks.

For Electrical interlocks, "Bridging" an Interlock would not allow the user to activate the Actuator, because it will
still be blocked by the safetircuit To avoidconfusionwe can mark them as "Safety Interlock"

/[Here Are Actuator Interlocks, which depend on the Emergency Stop, but are not
/[Connected directly to the interior of the Tank, so the "Vessel" safety does not
/[Apply to them

U #EmStop

"Bx Act D".Act[27].Rel

"Bx Act D".Act[556].Rel
"Bx Act D".Act[555].Rel
"Bx Act D".Act[432].Rel
"Bx Act D".Act[123].Rel
"Bx Act D".Act[334].Rel

/[Here Are Actuator Interlocks, which are Connected directly
/lto the interior of the Tank, so the "Vessel" safety does
/IApply to them

U #EmStop

U #VesselSafe

"Bx Act D".Act[28].Rel
"Bx Act D".Act[56].Rel
"Bx Act D".Act[55].Rel
"Bx Act D".Act[42].Rel
"Bx Act D".Act[13].Rel
"Bx Act D".Act[34].Rel

/lActutors that are not subject to any of the safety interlocks, come here.

/IThis however usually only applies to "Lamps”, "Accoustic indicators" and such,

/[And NEVER to Energized equipment such as Valves or Pumps.

/[Energized equipment must always be interlocked by at least the Emergency Stop
SET

"Bx Act D".Act[13].Rel

"Bx Act D".Act[34].Rel
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Simple Actuator Interlocks
In this example we look at simple Process interlocks.

/i a Digital input is in alarm, we block the actuators
UN "Bx DIn D".DIn[20].GAIS /[High temperature alarm
= "Bx Act D".Act[27].Rel2 /[Heating Valve
/[An actuator  needs another Actuator to be running first, for example a valve must

//Be open first
U "Bx Act D".Act[27].0n
= "Bx Act D".Act[27].Rel2

/[The actuator  may never be active during CIP
UN #CIP
= "Bx Act D".Act[27].Rel2

More Simple Interlocks

NETWORK

TITLE = Act45 - dosing pump CacClI2 lauter tun

/[This pump may only run when the signal is true and the actuator 125 is off
U "Bx DIn D".DIn88.Sig;
U "Bx Act D".Act125.0ff;
= "Bx Act D".Act45.Rel2;

NETWORK
TITLE = Act 112 - valve CIP return lauter tun
/Ithis Valve may only open if the other one is closed

U "Bx Act D".Act107.0ff;
= "Bx Act D".Actl12.Rel2;

NETWORK

TITLE = Actl124 inlet valve 1 lauter tun

/Ithe inlet can only open if the tank is not full
U #VesselSec;
UN "Bx Aln D".AIn12.MHHA,;
= "Bx Act D".Act124.Rel2;

NETWORK
TITLE = Act127 - valve weak wort to weak wort tank
/[There is no Interlock, it is always enabled

SET ;
= "Bx Act D".Act127.Rel2;
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Pump Actuator Interlocks
This isamore complex Pump interlocking exampRumpinterlocks are the most "complex” interlocks, since they
involve a lot of components.

Pumps you want to include the following Interlocks/Releases:
9 Atleast oneSuctionside Way open
1 Ad least one Pressure side Way open
1 Ifaflow meteris in line, activate the LLA alarm that flowmeter, when the pump runs, and then block the
pump if the alarm gets activated. This way you can add "Flow Monitoring" tpuh
1 If you haveDryrun Protection, you want that to bmonitoredas well
1 If you have an LSL afank, you want that also

/'l Here we preset the signals, so we can | ater fAS0 t
complex AND/OR constructs
CLR
= #Suction;
= #Pressure;

//Suction side
U "Bx Act D".Act155.0n;
U "Bx Act D".Act156.0ff /[This vulve must be cloed
= #Suction;

/IPressure to PRV
U "Bx Act D".Act132.0n;
U "Bx Act D".Act143.0n;
U "Bx Act D".Act324.0n;
S #Pressure;

/ICirculation
U "Bx Act D".Act126.0n;
U "Bx Act D".Act324.0n;
S #Pressure;

/[I\Weak Wort
U "Bx Act D".Act127.0n;
U "Bx Act D".Act324.0n;
S #Pressure;

/IGeneral Release
U #Pressure;

U #Suction;
UN "Bx Aln D".AIn84.GAIS; //Flow Monitoring
UN "BX DIn D"DIn84GAIS, //Dry Run monitoring, either by a Dry Run switch, or the LSL of the Vessel

= "Bx Act D".Act304.Rel2;
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Digital Inputs (DIn)

Digital Inputs aresingle input points, andsedfor signals like empty signals, fsijnalspr other button signals
from the process fieldThey can be on and off delayed, and alarm conditions can b&tsst the alarm should be
activated.

General Principle
ADigital input has one single input assigned to it.
 If the external signal becomes TRUE itstarts@hs St I @ GAYSNI I yR GKSy¥ el OGAD
which should be used in the user program.

1 If the external signal becomes FALSE, theDefay timerstarts
T L¥ GKS a9t ftné 69ylFofS £ N¥Y 2y C!Alafnddelaykirietattsy! 9 |
T LF¥ GKS a9l ftmé 69yFofS fFNY 2y ¢w! 90 A& starts! 9 Iy
1 If the Alarm Time expires, it activates Atarm.

Simulation

If aDinis simulatedthe current internal Signal state can be simulated byubker,and the field signal is
completelyignored.
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Structure

Address Symbol Type Remark
0.0 EAO BOOL | enable alarm by 0-signal
0.1 EA1l BOOL | enable alarm by 1-signal
0.2 SCSO0 BOOL | status check alarm by 0-signal
0.3 SCs1 BOOL | status check alarm by 1-signal
0.4 xSig BOOL | signal extern
0.5 B29 BOOL | spare
0.6 B30 BOOL | spare
0.7 B31 BOOL | spare
1.0 AlHM BOOL | help memory for alarm
1.1 ImpHM BOOL | help memory for impulse
1.2 XSigHM BOOL | signal extern help memory
1.3 B19 BOOL | spare
1.4 B20 BOOL | spare
1.5 B21 BOOL | spare
1.6 B22 BOOL | spare
1.7 B23 BOOL | spare
2.0 GAIQuitt BOOL | general alarm acknowledges
21 Ign BOOL | ignore alarm
2.2 Sim BOOL | simulation
2.3 iIEAQ BOOL | intern alarm by O
2.4 iIEAL BOOL | intern alarm by 1
25 ImpProt BOOL | write impulse flank to protocol
2.6 ImpNegProt BOOL | write negative impulse flank to protocol
2.7 Switch BOOL | convert as switch output
3.0 GAl BOOL | general alarm
3.1 GAIS BOOL | general alarm save
3.2 SCE BOOL | status check error
3.3 Sig BOOL | signal state
3.4 Imp BOOL | impulse flank
3.5 ImpNeg BOOL | negative impulse flank
3.6 B0O6 BOOL | spare
3.7 User BOOL | free for user
4.0 TOnDVal REAL | turn on delay value
8.0 TONDSp REAL | turn on delay setpoint
12.0 TOfDVal REAL | turn off delay value
16.0 TOfDSp REAL | turn off delay setpoint
20.0 ADVal REAL | alarm delay current value
24.0 ADSp REAL | alarm delay setpoint
28.0 SwCntVal DINT | switch counter value
Commands
Symbol Default Remark
EAO 0 enable alarm by 0-signal
EAl 0 enable alarm by 1-signal
SCSO0 0 status check alarm by 0-signal
SCSs1 0 status check alarm by 1-signal
xSig X signal extern
User X free for user
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Status

YMLOGICS
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Symbol Remark
GAl general alarm
GAIS general alarm save
SCE status check error
Sig signal state
Imp impulse flank
ImpNeg negative impulse flank
Parameters
Symbol Remark
Ign ignore alarm
Sim Simulation
iIEAO intern alarm by 0
iIEA1 intern alarm by 1
ImpProt write impulse flank to protocol
ImpNegProt write negative impulse flank to protocol
Switch convert as switch output
TONDSp turn on delay setpoint
TOfDSp turn off delay setpoint
ADSp alarm delay setpoint
SwCntVal switch counter value
BatchXpert Engineering
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Faceplate

Special Configurations
In addition to the system window for digital input for default parameter settings, there is a window for mouse
settings. This determines what should happen when you click the mouse over the item.

i The digital signal of the sensor can be simulated in case of
problems (norprocesscritical signal, such as a transport sensor).
i Ignore alarms.
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Programming Examples

Signal Query
U "Din.Din[19].Sig" /[Empty signal
S "PhaseEnd" /[Finish Step

Alarm Assessment

U "Step0" /IUnit is in AStartPositiono
S "DIn".DIn[18].EAQ //Activate Alarm Signal 0

U "DIn".DIn[18].GAIS [[Alarm

S "HoldReq" /I Stop the current Unit

Status check

U "PA" /I Active Step

S "DIn".DIn[12].SCS0 /[ Status Error Triggered with Signal O
UN "DIn".DIn[12].SCE /I No Error Status

S "PhaseEnd" /I Finish Step

DIn Assignment
It should be noted that the lowa assignment of control modules is generally done by generating this code using
the project engineering tools. Please refertdK S 4 ¢ N} va EE¢ of HddateddtaldNd L h aA 3

U E 400.0 /I Physical Entry Address
= "DIn".DIn[1].xSig /I Active Program DiN 1 Signal
U E 599.7 /I Physical Entry Address
= "DIn".DIn[1600].xSig /I Active Program Signal DIn 1600
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Analog Input (Aln)

AnAnalog input representa single analog measurement. These are usually connected480mA current loop,

0-10 V voltage signal, or by an RTD resistor bridge. The module sufpaliisg of the input measurement signal

to the appropriateprocesssignal and: LJLJ & Pygh@onk lyo faSé¢ G2 GKS NI g Ay Llzi @I f
operations.

The Scaling operation can be disabled for valwschdo not require this functionality.

General Principle
AnAnaloginput has one singlénaloginput signalassigned to it.

1 If the NPA (no Periphery Adaption) is FALSE, the normal Scalppdiésl,and the result is transferred to

at £ £ ¢

T LT GKS bt! o6y2 tSNALKSNE ! RFILIGA2Y0D Aad EwH9IéiKE
RANBOGf& UGNY¥Y&AFSNNBR (2 GKS at x| f ¢
After the scaling is applied polygon is applied if one is selected.
LT GKS at xF £ ¢ Mival brdaldiBits, 2 Wardng i activatédK S
LT GKS atxlFft¢ Aa Fo20S 2N oSt2g GKS 11! @FHt 2N [|
If the Alarm Time expires, it activates an Alarm

=A =4 =4 =

TheAnalog input has several Limit signals that hilysteresisapplied to them.The hysteresi®f the values

generates a "dead band" to prevent the corresponding signal from fluctuating too much. The hysteresis function
with all limit values ands alwaysabove and below the set value. If the process value becomes less than the value
set at the minus hysteresis limit, the corresponding limit signal is deactivated. The limit signal is lit again, if the
process value becomes more than the limit value plugdmngsis.

For example If the limit value is set to 90 with a hysteresis of 30.

The Limit Signal is turned off when the process value is belo@®8 60.

If the process value goes up again, the Limit Signal turns back on when the value reaches 90 + 30 = 120.

Simulation
If an Alnis simulated, the current intern&rocess Valuean be simulated by theser,and the field signal is
completely ignored

Filters

There are three filters that can be applied to the Analog input. All three filters can be added simultaneously, as
they areadditivesp ¢ KS FAf GSNBR | NB a[ 2 6 dtheh@heQHe fildrpdidentage the RA F
Y2NB GKSeé davz220Ke¢ 2dzi araylfao

LT &2dz KIS @SNE Tt dzOdGdzt GAy 3 &A 3 varedsablEfor jodrdmpi@atigh. | RR  (

Structure
Address Symbol Type Remark
0.0 ELLA BOOL | enable low low alarm
0.1 EHHA BOOL | enable high high alarm
0.2 XAl BOOL | alarm from extern
0.3 NPA BOOL | no periphery adaption
0.4 B28 BOOL | spare
0.5 B29 BOOL | spare
0.6 B30 BOOL | spare
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0.7 B31
1.0 MLLA
11 MLL
1.2 ML
1.3 MSp
1.4 MH
15 MHH
1.6 MHHA
1.7 MHWA
2.0 GAIQuitt
21 Ign
2.2 Sim
2.3 IEHWA
2.4 iELLA
25 iIEHHA
2.6 iIELLW
2.7 IEHHW
3.0 GAl
3.1 GAIS
3.2 Warn
3.3 Filter1
3.4 Filter2
35 Filter3
3.6 Manulnp
3.7 User
4.0 PVval
8.0 Sp
12.0 LScal
16.0 HScal
20.0 LLAVal
24.0 LLVal
28.0 Lval
32.0 HVal
36.0 HHVal
40.0 HHAVal
44.0 LLAHys
48.0 LLHys
52.0 LHys
56.0 SpHys
60.0 HHys
64.0 HHHys
68.0 HHAHys
72.0 ADVal
76.0 ADSp
80.0 PoTNo
84.0 xPVal
88.0 iPVal
BatchXpert
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BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

spare
low low alarm - alarm if enabled
low low limit - warning if enabled
low limit

setpoint

high limit

high high limit - warning if enabled
high high alarm - alarm if enabled
alarm from hardware

general alarm acknowledge
ignore alarm

simulation

enable hardware alarm

enable LL alarm

enable HH alarm

enable LL warning

enable HH warning

general alarm

general alarm saves

general warning

filter 1 on (75%)

filter 2 on (88%)

filter 3 on (94%)

manual input (no periphery)
memory free for user

process value

setpoint

low scaling

high scaling

low low alarm value

low low value (warning limit)

low value

high value

high high value (warning limit)
high high alarm value

low low alarm hysteresis

low low hysteresis

low hysteresis

setpoint hysteresis

high hysteresis

high high hysteresis

high hgih alarm hysteresis

alarm delay value

alarm delay setpoint

positive = polygon table number / negative = offset
raw value from extern

process value intern (without polygon)
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Command

Symbol Default Remark
ELLA BOOL | enable low low alarm
EHHA BOOL | enable high high alarm
XAl BOOL | alarm from extern
NPA BOOL | no periphery adaption
User BOOL | memory free for user
xPVal REAL | raw value from extern

Status

Symbol Remark
MLLA low low alarm - alarm if enabled
MLL low low limit - warning if enabled
ML low limit
MSp setpoint
MH high limit
MHH high high limit - warning if enabled
MHHA high high alarm - alarm if enabled
MHWA alarm from hardware
GAl general alarm
GAIS general alarm save
Warn general warning
User memory free for user
PVal process value

Parameters

Symbol Remark
Ign ignore alarm
Sim simulation
iIEHWA enable hardware alarm
iELLA enable LL alarm
iIEHHA enable HH alarm
iIELLW enable LL warning
iIEHHW enable HH warning
Filter1 filter 1 on (75%)

Filter2 filter 2 on (88%)

Filter3 filter 3 on (94%)

Manulnp manual input (no periphery)

Sp setpoint

LScal low scaling

HScal high scaling

LLAVal low low alarm value

LLVal low low value (warning limit)

Lval low value

Hval high value

HHVal high high value (warning limit)

HHAVal high high alarm value

LLAHys low low alarm hysteresis

LLHys low low hysteresis

LHys low hysteresis

SpHys setpoint hysteresis
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HHys high hysteresis

HHHys high high hysteresis
HHAHys high hgih alarm hysteresis
ADSp alarm delay setpoint
PoTNo positive = polygon table number / negative = offset
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Faceplate

Win Time ! sec:

08.01.21 TI temperature mash tun 1

IProcess Value: 10.00 I °C

Hysteresis I Alarm
0.00 1@ o]
0.00 1@ o]
0.00
0.00
0.00
0.00 1@ o]
0.00 1@ o]

Values
0.00
0.00
0.00
1.00
0.00
0.00
0.00

High High Alarm:
High High Warning:
High Limite:
Setpoint:

Low Limite:

LowlLow Warning:

LowlLow Alarm:

High Scale:

100.00

Low Scale:

0.00

Alarm delay:

0.00 |

EHHA PLC
ELLA PLC
No peripherie

|4m20mA

I 25.00

8.00

Poligon ? Offset

Special Configurations

In addition to the system window for analog input for default parameter settings, there is a window for mouse
settings. This determines what should happen when you click the mouse over the item.

In addition to the mouse parameterization, you can determine the overall scale of the inputs:

1 Low Limit Hardware Scale Division at 4 mA (0 mA)
—mm'm:

B e —= 1 High Limit Hardware Scale Division at 20 mA

Y o n fesesodmerem | 7% Hardware Alarm Low Limitlf the analog input falls below this
e L.ﬂ_ o0 value, the wire break alarm is triggered.
s 10| @] 1 Hardware Limit Alarm Highlf the analog input exceeds this
etle a1 (@0 | 1@ value, the overflow alarm is triggered.
enabieivam 1 (@ 0 | 1 (@ o |
enaviettnzm (@0 | 1 (@ o]
Foabile |1 Wiam L'."_ _1_._0J
tendwro sl 1@ 0 | 1 (@ o]
Ater 0 0N o
Fiter Al O K
Hrers @] @
wenatipt (@0 | 1@ o)
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Programming Examples

Process Value Transfer

L "Aln".Aln[4].PVal /I Temperature Measurement
T "U002".Para[12].Val /I Unit Parameter 12

Alarm Assessment

U "Step0" /[Current unit is in Start position
S "Aln".Aln[18] Ella /[ Activate the low low limit alarm

U "Aln".AIn[18].GAIS" Il Alarm

S "HoldReq" /I Maintains Unity

Aln Assignment

It should be noted that the lo assignment of control modules is generally done by generating this code using the
project engineering tools. Please refertoK S a ¢ N> yva EE¢ 0 f zaddAdalodgfl@pitSdalimpra A 3y |
more details
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Analog Input Scaling

Analog Input control Modules can be assigned from different hardware sources which may have different Scaling
values, depending on the Type of Value you are supplying to the AnalogMopgute.

Typical Analog input sources

Siemens S7 Analog 1( 0 ¢ 27648 correspond
to 0¢ 100% (420mA,
OmMmn+tX X0

Siemens uses its own Analog input format where all Analo
cards are represented by a-bit value, and the two upper
bits represent error conditions.

Other Analog 10 0-32767 correspond tq
0¢ 100% (420mA, 0

Mn+>X XU

Some Manufacturer use a different 10 Scaling mechanism
where they use all 1:6it for its representation, at the cost of
not having bits available for error reporting.

a2zald y20GlL0tft@& a2!Dhé Lh R2S

PT100 0-1000 correspond to

0.0¢100.0 °C

If you are using PT100 in two, three or four wire
configurations, most of the 10 cards give back the current
Temperature reading as Integer with one decimal place.
So, you must divide by 10 to get the actual temperature
reading

Communication Profinet, ASBus,

Modbus, etc.

Most of the time these sources already send a fully resolve
YR &aOFlfSR awo![¢ @FfdsS GK
all, or youmustapply custom scaling factors.

Anton Paar measurement devices are an example of this

Setting Analog input type for Code Generation
BatchXpert allows you to select the type of 10 that you want to read and scale according to the Analog inputs

parameters. Intheé . I G OK / 2y FA3dzNI 02NE 2NJ 0KS ac¢l I3ftAadée &2dz C
this Analog Input.
U SIanon Mame: |"'JJ"'\L
10 Type 10 card (0 - 27648) J | K | L
Profibus/Profinet signment 10 Type Tested
HART s
c -
P?:lnggncatlon 10_card
IO card Full range (0 - 32767) DF
None HART
Communication
FT100
10_Card_Full_Range
Maone
¢CKAa Ftft2pa GKS at NP2SOG 9yarysé 38y S
lAyé o0ft201 O2NNBaLRYyRAy3I (2 GKS iKS
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%GAI DI AO T £ )/ 40AT1 0EZAO #1 AA CAT AOAOAA AU O
It should be noted that the lo assignment of control modules is generally done by generating this code using the
project engineering tools. Please refertok S G ¢ NI va EE¢ of Xddated@tdlN) Lh &aA 3y

Aln I0Card (627648)

L PEW 1024 [/We charge the input process value

ITD

DTR ;

L 276.48; //Max Range 27648 for Siemens compatible sensors

IR; //[Range 0 - 100 %

T "Bx Aln D".Aln[1].xPVal /lwe transfer to the process value of the Ain

Aln IGCard Full Range {82767)

L PEW 1024 [/We charge the input process value

ITD ;

DTR

L 327.67, /IMax Range 32767 for Full integer range scaling

IR; //[Range 0 - 100 %

T "Bx Aln D".Aln[1].xPVal /Iwe transfer to the process value of the Ain

Ain PT 100 (Value/10)

/IPT100: Periphery Value is Temperature with one Digit (1000 = 100.0°C)

L PEW 1024;

ITD ;

DTR ;

L 10.0:

/R

T "Bx Aln D".Aln[1].xPVal /Iwe transfer to the process value of the Ain

set
S "Bx Aln D".AIn[1].NPA;

Ain from Communication Sources
9AGKSNI GKS t NP2SO0 9YyIAYSSNAy3A ¢22f

2NJ GKS

t N2 3 NJ Y

+lfdzSa (2 Fyrf23 AyLdziad ¢KS LINBINI YYSNI g2dzf R & NR G

/IPT100: Periphery Value is Temperature with one Digit (1000 = 100.0°C)
CALL "Per.DP to AIn"
Value :=PED1240
AlarmOnNAN:=FALSE //if Input is NAN, it will be 0.0, without an alarm
Aln := "Bx Aln D".AlIn[1]
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Setting prior to BatchXpert 1.9

Prior to version 1.9 of BatchXpert, the Project Engineering tool did not allow for indigigleation of 10 types

LISNJ ! yIf23 AyLlzi O2yiNRf Y2RdzZ S® ¢KSNB Aa |y abDf2odl
Gh. mé 2F GKS t[/ &

: System Settings

Set Anaog Input Periphery Beadings
These Scaling Values Can depend on the Analog Input Hardware Manufacturere
Please refer to the Mamual of the respective Manufacturer

L 0.000000e+000

T "Bx AInEC 3".LScalﬂ DBZZ _DBDE -- walue by 4 mR (low scale

L 2.7c4800e+004

T "Bx AInPC D" .HScaln CDBZZ _DED1Z -— walue by 20 mR (high scale

L —3.000000e+003

T "Bx AInDPC D" .LScalxiflarm DBZZ .DBD1& —— limite underrange for hardware zlarm

L 3.Z7e800e+004

T "Bx AInPC D" HScalxilarm DBZZ _DBDZO —— Limite overflow for hardware alarm
Figure4 OB1

However, this changes the 10 Scaling for all Analog Input modules globally for the whole PLC. This setting is still
available but code generated by the Project Engineering Tool V1.9 or above does not use this setting anymore.
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NAN values

If you assign custom values or values coming from a communication source to an Analog input, you should make
adz2NB GKI G @2dz R2 y20 6NARGS dab!bé¢ 2N Fye 20KSN) LY@l f
NANcannoto S O2 YLJ NBR | 3FAyad Fye 2iGKSNIaddLbveeSel ihdifdRorsi K dza
Gall !¢ IyR adz2OK R2 y20 62NJH

Because in Simatic S7 NAN values work as follows:
1 NAN> 0.0 = FALSE
1 NAN<O0.0 = False
T NAN==0.0 = False

Thismeansall comparisonsigainstan NAN value will always be false, thus never activatitiger of the Limit
indicatorsof an Analog inputs.

b! b I fdzS& dzadzZ tfte 02YS FTNRBY /2YYdzyAOlFGA2Yy &2 dz2NDS4&E>
inactive, no Measurement Available.

But they can also come from Arithmetic operations, for example dividing by O

L #SomeProcessValue

L #SomeSetting /IMay potentiall be 0.0 if the User inputs 0.0
/R

T #Resul t [ /1 f #SomeSetting happens to b

2dz aK2dzZA R dzaS FdzyOliAz2zya &dzOK |a &/ FGOK bl! bé 2NJ aA:

5

CALL "isNaN"
Value :=#Value
RET_VAL:=#isNan

U #isNan
U #AlarmOnNAN
S #AIn.xAl
//Substitute NAN with a "known good Value", as to avoid errors  further down the road
/INAN's can really screw things up. Things like this are possible!
/IValue == 0 = FALSE, AND Value <> 0 = FALSE! i t 6 mot Equal to Zero, but also similar to it!

/it messes up every comparison operator, and most of the “Trend Recording" software, so it may never
/IReach any SCADA system.

UN #isNan

BEB

L 0.000000e+000 /IReplacement value

T #Aln.xPVal
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Custom Values
If you want to send custom values to an Analog input, for example and calculation or similar, you can do that in
0KS a! a§/NJ FNkyyoHi A2 Yy @

Differential Pressure Calculation

L "Bx Aln D".Aln[1].PVal //Pressure Below

L "Bx Aln D".AIn[2].PVal //Pressure Above

/R //Since Pressure Above may be 0.0 there is a chance of NAN
T #PotentiaINANValue

CALL "Catch NAN"
Valueln :=#PotentiaINANValue
Replacement :=0.0 //We define 0.0 if the result is NAN
ValueOut :="Bx Aln D".AIn[1] XPVal

/ISince we already did the conversion, we do not need Analog input Scaling
/| we set t HPeripherilo Adapti ono

set

S "Bx Aln D".AIn[1].NPA;
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Polygon Tables

Polygontables areused to convert a value that hanonlineardependency to another value. Effectivétly
GG NI OSa¢ curye ahdNgesitlie MdsuMiBg polygon to transform one value to another.

Example premise

Aneasyexample of this would be the
calculation of a Tank volume by means of  _
apressure measurement device at the
bottom of the tank.This tank haa non-
coneshaped bottomand on the inside

some device that reduces its volunine
Pressure sensoneasuresi KS &2 | (0 S
O 2t dzY y éthe bedsdrge@d thus
essentially measures the water level

height. But what we need is the actual
volume that is inside the tank. This means

Pressure

Pressure Sensor Volume
w QQ

Giventhe height of the water level derived from the pressure senor reading, we want to calculate the actual
volume of the tank.

Of coursejf we hada detailed mechanical construction plan, or even a CAD model, one could deteh@ine
volume based on the filling height of the tari#or simpler constructions of tanks, thistsaightforward by
calculating the volume of a cone and cylinder, but in our example the tank shmedsmplex to calculate
efficiently. We need a simple solution that we can implementGnaPLC

Example Polygon Table
DA@SY GKS &alyYS aGLINBaadaNE G2 @2ftdzySé Odz2NBS Ay 2 dzNJ
example above, we can creaddist of points Input

where: A
Y = that we measure

X = The Volume that we want

Then we can simply do a linear interpolation
between the two nearest Input pointhat lie above
and below our input valuén Green andthen
interpolate the outputby the same amount.

This effectively gives us an approximat{oed) of
our original line (blue), with which we can calculate
the Output (our Volume) from the input (our

-

pressure) by simplgloing some linear interpolation.

Output.

lfa22 GKS Y2NB LRAyA#ME ¢S FRR (2 (dKAa alLRfedzy
more accurate our calculation will be.
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Creating a Polygon Table
BatchXpert allows you to simply assign these tafdesny Analog Input
Module by putting the number of the Polygon table to use inappropriate

[Poligon Table No 2] - |

field of Analoginput faceplate. Polygon tables do not need to be created in {:,:"m ;:ed ;l il s
the PLC, as aamount of 16 already exists by default. If more are needed, th o i
r 1.00

data block can simply be expanded to make room for more polygon tables.

lMIfinum Value 1,00 0.00
11,20 1000
10000
1000.00
10000.00
1000000
110000.00
120000.00
12000000
14000000
150000.00
150000.00

The Polygon window allows you to create as many points as needed (up tc
LRAyGay Ayd2 F GroftS gKSNB &2dz RS
O2NNBalLRYyRAY3I ahdzilldzié¢ @It dzSaad

Example for Tank Levels
As anexampleto create one of the Tables during
commissioningf your project.

Let usassume that you havaTank or vessel, with
Pressure sensor and a method to fill the tank veth
knownvolumeof liquid, usually buy some kind of
flow meter or sometimes even by manual transfer |
small enough).

the tanks are

First,we recommenctreatingan Excel list, where you can note
your Pressure readings (your input) and our Flow meitalizer readings (your output).

Now start with an empty tank. Fill an amount of liquid into the tank, so yleathave some change in the
pressure sensor reading and stop the transiate the pressure reading and the actual totalizer amoimtd you
excel table, then continue filling the tank, but periodicallgp the transfer and recording the pressure and actual
totalizer amounts.

Take your measurement about every 10% of the level of the tank, orwhen&aimgd 3y A FA OF y i ¢ FAL §
reached, for example when the level reaches the cylindrical part of a tank. After that you should end up with a
table like this one:

Input (Pressure) Output (Volume from Totalizer)
0 mbar 0 liters

10 mbar 324 liters

14 mbar 602 liters

20 mbar 1503 liters

46 mbar 4359 liters

63 mbar 6358 liters

78 mbar 7920 liters

This is precisely the table that yowist put into the Faceplate of the polygon table.
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PID Regulator (PID)

An analog output (or PID Regulatogpresents all equipment that can be controlled with an analog output signal.
This module also implements the full operation of a PID regulator, with all its settings and limit values. If the
operation of a regulator is not required, the operation of tlegulator can belisabled,and the analog output can

be operated directly as a value to an external computer. This module is used for all types of regulations, such as
regulating valves, flow regulations, etc. It is also used directly, without regulatioh,as nominal values to

variable frequency drives, or otheguipment.

General Principle

This table sets all the parameters required for the PID algorithm.

1 The 'Control Reverséfunction indicates in which direction the PID algorithm acts.

1 TheProportional, Integral, and Differentiaalues indicate the basic parameters of the regulation algorithm.
These values directly affect the behavior of the regulator and should only be adjusted by regulatory experts.
For more information, please review thbttp:/en.wikipedia.org/wiki/P1D _controllet articles on PID control.

1 "Banda Muerté. This sets a dimming range where the regulator does not change its output value.

1 "Output Rampa".This value limits the modification of the output to a value in %/sec. If the slider modifies its
output value faster than this value, the algorithm limits this and only modifies the output with the maximum
ramp set. This value can be used for valves orsjrto avoid damage from abrupt regulation. With the value
0.0, the ramp is disabled and allows instant changes of the output.

Alarms

Alarm limits can be set for the controller. The "Check Delay" value inditetdsngthof time for which boundary
monitoring is delayed. This time starts when the regulator starts. In this way, a time can be set within which the
regulator must have regulated its process value.

In the first category, you can set the absolute limits, which the process value cannot exceed. When the process
value exceeds these values after the "Backlog Check" was met, the regulator generates a failure.

In addition, ahysteresis can be setvhich indicates the maximum allowable deviation from the process value to

its nominal value. This value will only be activated when the "Checkup Delay" time has expired.

Like the hysteresis alarm, a hysteresis "Warning" can be triggered. The operation is the same, only it generates a
warning instead of an alarm.

Simulation
If aPIDis simulated, the current internal Process Value can be simulated hystreand the field signal is
completelyignored.

Structure
Address Symbol Type Remark
0.0 EAI BOOL | Enable alarm
0.1 SCS BOOL | status check start
0.2 MStC BOOL | static output value
0.3 MStrt BOOL | starting value
0.4 MOVMin BOOL | output value min.
0.5 MOVMax BOOL | output value max.
0.6 OVOn BOOL | output value on
0.7 B31 BOOL | spare
1.0 B16 BOOL | spare
BatchXpert Engineering 105283

YMLOGICS


http://en.wikipedia.org/wiki/PID_controller

1.1 B17

1.2 B18

1.3 B19

1.4 AlHM

1.5 AHystHM

1.6 StrtHM

1.7 Warn

2.0 GAIQuitt

21 Ign

2.2 Sim

2.3 MCOn

2.4 MSpExt

25 DisOut

2.6 EW

2.7 B15

3.0 GAl

3.1 GAIS

3.2 SCE

3.3 Filterl

3.4 Filter2

35 Filter3

3.6 CA

3.7 User

4.0 OVval

8.0 Sp

12.0 PVval
16.0 XSp
20.0 xPVal
24.0 LScal
28.0 HScal
32.0 OVMin
36.0 OVMax
40.0 StC
44.0 Strt

48.0 StrTVal
52.0 StrTSp
56.0 LLAVal
60.0 HHAVal
64.0 AHys
68.0 CheckDVal
72.0 CheckDSp
76.0 ADHLVal
80.0 ADHLSp
84.0 ADVal
88.0 ADSp
92.0 WHys
96.0 WDVal
100.0 WDSp
104.0 KP
108.0 Kl
112.0 KD
116.0 RampV
120.0 DeadB
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BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

spare
spare

spare

help memory for alarm

help memory outside hysteresis
help memory starting value active
warning

general alarm acknowledge
ignore alarm

simulation

mode controller on (0=0ff)

mode setpoint extern (O=intern)
disable output periphery (O=enable)
enable warning

spare

general alarm

general alarm save

status check error

filter 1 on (75%)

filter 2 on (88%)

filter 3 on (94%)

control acting (1 = inverse)
memory free for user

output value

setpoint

process value

setpoint extern

process value from user program
low scaling

high scaling

output value min.

output value max.

static output value %

starting value %

starting time value

starting time setpoint

low value for alarm

high value for alarm

hysteresis band for alarm

check delay value

check delay setpoint

alarm delay high low limit value
alarm delay high low limit setpoint
alarm delay hysteresis value
alarm delay hysteresis setpoint
hysteresis band for warning
warning delay hysteresis value
warning delay hysteresis setpoint
proportional gain (unitless)
integral gain (1/sec)

derivative gain (sec)

ramp value for OVAL (per second)
dead band for error
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124.0 FuzzylG REAL | fuzzy 1 gain
128.0 FuzzylVv REAL | fuzzy 1 variable
132.0 FuzzylVOIld | REAL | fuzzy 1 variable old
136.0 Fuzzy2G REAL | fuzzy 1 gain
140.0 Fuzzy2V REAL | fuzzy 1 variable
144.0 Fuzzy2vOIld | REAL | fuzzy 1 variable old
148.0 iOval REAL | output value intern
152.0 E REAL | control error
156.0 DPart REAL | derivative part
Commands
Symbol Default Remark
EAI 0 Enable alarm
SCS 0 status check start
MStC 0 static output value
MStrt 0 starting value
MOVMin 0 output value min.
MOVMax 0 output value max.
OVOn 0 output value on
DisOut 0 disable output periphery (O=enable)
User X memory free for user
XSp X setpoint extern
xPVal X process value from user program
StC X static output value %
FuzzylVv X fuzzy 1 variable
Fuzzy2Vv X fuzzy 2 variable
Status
Symbol Remark
GAl general alarm
GAIS general alarm save
SCE status check error
Parameters
Symbol Remark
Ign ignore alarm
Sim simulation
MCOn mode controller on (0=0ff)
MSpExt mode setpoint extern (O=intern)
DisOut disable output periphery (O=enable)
EW enable warning
Filterl filter 1 on (75%)
Filter2 filter 2 on (88%)
Filter3 filter 3 on (94%)
CA control acting (1 = inverse)
Oval output value
Sp setpoint
PVal process value
LScal low scaling
HScal high scaling
OVMin output value min.
OVMax output value max.
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StC static output value %

Strt starting value %

StrTSp starting time setpoint
LLAVal low value for alarm
HHAVal high value for alarm
AHys hysteresis band for alarm

CheckDSp | check delay setpoint
ADHLSp alarm delay high low limit setpoint

ADSp alarm delay hysteresis setpoint
WHys hysteresis band for warning
WDSp warning delay hysteresis setpoint
KP proportional gain (unitless)

Kl integral gain (1/sec)

KD derivative gain (sec)

RampV ramp value for OVAL (per second)
DeadB dead band for error

FuzzylG fuzzy 1 gain
Fuzzy2G fuzzy 1 gain

Faceplate
win Time / sec: | 999.00 | 86.34
1 08.01.41 GC flow water mash tun 1 P: 1024

Actual Value: 81.239 | hlh Sim | o O_ _aam o

Setpoint: 82.000 | hlth Ll Sp. Extern |1| D u Warning |

Output Value: 81.263 | % 1| Manual | 0| Status Error |
Inverse control L._O_l IDelay Check: 0.00| sec 1 | Disable Outp| 0 ]
Proportional: 2.00000 0.00 sec _UM&]
integral 1.00000| 1sec  |[High Alarm Limit: 0.00| hih 1| ignore |0
Differnencial: 0.00000| sec Low Alarm Limit: 0.00| hith 1| Filter1 |0
Dead band: 0.000[ nih |[pelay Limites: 0.00] sec | 1|EFiera o |
Output Ramp: 0.000| % 0.00| sec 1| Filter3 [0

Alarm Hysteresis: 0.00| hlh Enable Alarm|

static QUipHi: 0090 2 Delay Hysteresis: 0.00| sec Status Chec

Startup Output: 25.000 % 0.00] sec Static 0utgut|

Startup Time 10.00| sec Warn Hysteresis: 000l nun Start Phase |

2h8Z|sse Delay Warning: 0.00| sec wl

_Mov Minval |

IFuzzy Control 1: 0.00000 I % 98] ses MI

0.00 Scal Min Scal Max
|FUZZV Control 2: 0.00000 | % Input Parameter 0.000 200.000| hlh
0.00 OQutput Parameter 0.000 100.000 %

Special Configurations

In addition to the system window for the PID for default parameter settings, there is the window for mouse
settings. This determines what should happen when you click the mouse over the item.

In addition to the mouse parameterization, you can determine the overall scale of the inputs:

1 Output value 09 dissipation on output card, 0% PID output
1 Output value 100% dissipation on output card, 100% PID output
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Programming Examples

Transfer ofValues

L "Uxx". Para[12]. Val
L "PID". PID[4].xPVal

L "Uxx". Para[12]. Sp
L "PID". PID[4].xSp

/I Parameter Unit 12 T

Process Value for PID

Temperature Measurement

I
I

Parameter Unit 12 T
Nominal value of the PID

Temperature Measurement

Alarm Assessment

U "Act.Act[45].0ut
U "CIP"
S "PID". PID[4]. Eal

U "PID". PID[4]. GAIS
S "HoldReq"

Actuator Output
CIP
Enable Low Limit Alarm

Alarm
Maintains Unity

Startup/ Static Output of the PID

U "Act.Act[45]. Out
U "CIP"
S "PID". PID[4]. MStC

U "Act.Act[45]. Out
S "PID". PID[4]. MStrt

1
1
1

Actuator Output
CIP
Enable Static Output

I
)

Actuator Output
Start the PID

PID Assignment

/1 This code is wusually created by fAProject Engineer
/1 6Trans Pl Do
/'l The AOut Factoro depends on the type of Analog out
/lfor some cards may use values from 0 I 27648 (usually Siemens), others
/Imay use 0 I 32767 (Wago), so you should adjust the OutFactor accordingly
L "PID". PID[1]. Oval /I PID output value 1
L #OutFactor llis  327.67
*R
RND
T PAW 1024 /I Transfer the value to the physical output
L "PID". PID[480]. Oval /I PID 480 output value
L #OutFactor llis  327.67
*R
RND
T PAW 1982 /I Transfer the value to the physical output
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Parameter Example

Il SNB 6S |INB 3I2Ay13

G2 tAad az2vys$s

GO02YY2Yy§E

t I N YSGSNI ¢

Regulator. It must be noted that the following values are fundamentally empirical values and should only be used
It fLB awdsS I I+ o (2 oleyir Prect. TRidzaMeg, howavierl NI dzL.
serveas a good starting point for tuning these regulators.

a4 aDdzA Rl y OS¢ oY dzX (&

Temperature Regulator for CIP Station

A Typical heat exchanger that regulates the temperature of an CIP prerun by mesaggam modulating valve.

Process Value Range 0-110 °C
Typical Setpoint Range 60¢ 80°C
Proportional Gain (KP) 3.0
Integral Gain (Ki) 0.3
Derivate Gain (Kd) 0.5
Regulator Startup Value 25%
Regulator Startup Time 5 seconds

Water FlowRegulation

A water flow regulation by means obnstantpressure provided bg hon-regulatingpump anda Modulating

valve
Process Value Range 0-200 hl/h
Typical Setpoint Range 80¢ 150hl/h
Proportional Gain (KP) 1.0
Integral Gain (Ki) 0.1
Derivate Gain (Kd) 0.0
Regulator Startup Value 30%
Regulator Startup Time 5 seconds

Wort cooler Regulator

Wort temperature Control by means of a Glycol regulating valve and constant glycol pressure.

Process Value Range 0-100°C
Typical Setpoint Range 10°C
Proportional Gain (KP) 1.0
Integral Gain (Ki) 0.2
Derivate Gain (Kd) 0.0
Regulator Startup Value 25%
Regulator Startup Time 5 seconds

Fermenting Tank Temperature Regulator
Wort temperature Control in a fermenting tank by means of digital solenoid valves that are controbed/dy
step controller witha duty time of 100 seconds. Duty time means that the glycol valves will open and close once

for each 100 seconds.

Process Value Range -10-40 °C
Typical Setpoint Range 10 °C
Proportional Gain (KP) 1.0
Integral Gain (Ki) 0.03
Derivate Gain (Kd) 0.0
Regulator Startup Value 50%
Regulator Startup Time 5 seconds
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PID Regulator Output Scaling

PID Regulator control Modules can be assigned to different hardware destination which may have different
Scaling values, depending on the Type of Value you are supplying to the Analog Input module.

Typical Analog input sources

Siemens S7 Analog 1q 0¢ 27648 correspond | Siemens uses its own Analog input format where all Analo
to 0¢ 100% (420mA, | cards are represented by a-bit value, and the two upper

OmMnxX XV bits represent error conditions.

Other Analog 10 0-32767 correspond t¢ Some Manufacturer use a different IO Scaling mechanism
0¢ 100% (420mA, @ | where they use all 16it for its representation, at the cost of
Mot X0 not having bits available for error reporting.

a2zald y20GlL0tft@& a2!Dhé Lh R2S
Communication Profinet, ASBus, Most of the time these sources already send a fully resolve
Modbus, etc. YR &aOFlfSR awo![¢é¢ @I fdS GK
all, or you must apply custom scaling factors.

Anton Paar measurement devices are an example of this

Setting Analog input type for Code Generation

BatchXpert allows you to select the type of 10 that you want to read and scale according to the Analog inputs

LI NI YSGSNBR® LYy GKS da.FGOK /2y FAIdzNF 62NE 2NJ GKS a¢lt :
this Analog Input.

U SIETton Name: e
10T 10 card (0 - 27648 )
ype ( ) - | " | L
Profibus/Profinet signment 10 Type Tested
HART [_
Comunication
PT100 10 _Card
10 card Full range (0 - 32767) D
MNone HART
Communication
FT100
10_Card_Full_Range
Mane

CKAA Ffft2ga GKS at N22SO0 9y3aAaySE ISy S
lAYyé 0f201 O2NNBaLRYyRAYy3a G2 GKS iKS
BatchXpert Engineering 111283

YMLOGICS

BERMAN AUTOMATION



%GAI DI AO T £ )/ 40AT1 0EZAO #1 AA CAT AOAOAA AU O
It should be noted that the lo assignment of control modules is generally done by generating this code using the
project engineering tools. Please refertok S G ¢ NI va EE¢ 0of Xddfhated@alNd Lh aA3dyl

Aln I0Card (627648)

L AiBx PID Do.PI D] 100. Out I 70
L 2.764800e+002;

*R

RND ;

T PAW 1024;

Aln IGCard Full Range {82767)

L AiBx PID DOoO.PI D[-100 Out A
L 3.276700e+002;

*R 2

RND :

T PAW 1024;

Custom 10 Transfer

L ABx PI D Do. Pl D[-1100 Ou't /1 0
T #CustomDestination //Could be a Profinet, or internal destination

Setting prior to BatchXpert 1.9
Prior to version 1.9 of BatchXpert, the Project Engineering tool did not allow for individual selection of 10 types
per Regulator. The Value was fixed for S7 Compatible module27648B.
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Counter Module (Cnt)

A counter represents a module that counts the pulses of a digital iffnismodule is used for (for example),
counting the quantity of a meter flow through a quantity pulse. This technique is often used for totathimges
from flow meters. These send an impulse whenawspecific amount of volume has passed through the
flowmeter. By counting the impulse and multiplying them withigpulsevalue, you can totalize the amount

from such flowmeters.

General Principle

LT G4KS E{A3 @I t dzS
Ydzt GALX @Ay 3

Simulation

GKS @k

a ¢w! 9z
AUK GKS

H+ O
-

02YS
fée o

Al oAt
aLYL:L ¢

AYONBYSyi

If a Cnt is simulated, the current internal Process Value can be simulated byethand the field signal is

completely ignored

Structure
Address Symbol Type Remark
0.0 EAImp BOOL | enable impulse alarm
0.1 ELLA BOOL | enable low low alarm
0.2 EHHA BOOL | enable high high alarm
0.3 XAl BOOL | alarm from extern
0.4 ResetBlock | BOOL | interlock counter reset
0.5 xSig BOOL | impulse input
0.6 B30 BOOL | spare
0.7 B31 BOOL | spare
1.0 MLLA BOOL | low low alarm - alarm if enabled
1.1 MLL BOOL | low low limit - warning if enabled
1.2 ML BOOL | low limit
1.3 MSp BOOL | setpoint
1.4 MH BOOL | high limit
1.5 MHH BOOL | high high limit - warning if enabled
1.6 MHHA BOOL | high high alarm - alarm if enabled
1.7 ImpHM BOOL | impulse help memory
2.0 GAIQuitt BOOL | general alarm acknowledge
2.1 Ign BOOL | ignore alarm
2.2 Sim BOOL | simulation
2.3 Reset BOOL | reset counter
2.4 iELLA BOOL | counting reserve
2.5 iIEHHA BOOL | enable HH alarm
2.6 iIELLW BOOL | enable LL warning
2.7 iIEHHW BOOL | enable HH warning
3.0 GAl BOOL | general alarm
3.1 GAIS BOOL | general alarm save
3.2 Warn BOOL | general warning
3.3 Imp BOOL | impulse flank
34 B04 BOOL | spare
3.5 B05 BOOL | spare
3.6 B0O6 BOOL | spare
3.7 User BOOL | memory free for user
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4.0 PVval REAL | process value
8.0 Sp REAL | setpoint
12.0 LScal REAL | low scaling
16.0 HScal REAL | high scaling
20.0 LLAVal REAL | low low alarm value
24.0 LLVal REAL | low low value (warning limit)
28.0 Lval REAL | low value
32.0 Hval REAL | high value
36.0 HHVal REAL | high high value (warning limit)
40.0 HHAVal REAL | high high alarm value
44.0 ADVal REAL | alarm delay value
48.0 ADSp REAL | alarm delay setpoint
52.0 ImpVal REAL | value per impulse
56.0 Cval DINT | counter value
Commands
Symbol Remark
EAImp enable impulse alarm
ELLA enable low low alarm
EHHA enable high high alarm
XAl alarm from extern
ResetBlock | interlock counter reset
xSig impulse input
User memory free for user
Status
Symbol Remark
MLLA low low alarm - alarm if enabled
MLL low low limit - warning if enabled
ML low limit
MSp setpoint
MH high limit
MHH high high limit - warning if enabled
MHHA high high alarm - alarm if enabled
GAl general alarm
GAIS general alarm save
Warn general warning
Imp impulse flank
PVal process value
Parameters
Symbol Remark
GAIQuitt general alarm acknowledge
Ign ignore alarm
Sim simulation
Reset reset counter
iELLA counting reserve
iIEHHA enable HH alarm
BatchXpert Engineering
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iIELLW enable LL warning

iIEHHW enable HH warning

Sp setpoint

LScal low scaling

HScal high scaling

LLAVal low low alarm value

LLVval low low value (warning limit)

Lval low value

Hval high value

HHVal high high value (warning limit)

HHAVal high high alarm value

ADSp alarm delay setpoint

ImpVal value per impulse
Faceplate

Win Time 7 sec:
08.01.41 FQS water mash tun 1

R IProcess Value: 33_00' hi ‘ L(—-O_I

values | alarm | O msEwmm o |
__warning |

High High Alarm: 1400 1 @D o
High High wWarning: 12.00 L.i] —1]—11

High Limite: 10.00

Status Info

Setpoint: 8.00

Lows Limite: 6.00

Lowl ow Warning: 400 1@ o]
Lowl ow Alarm: 200 1@ o]

High Scale: 150.00

Lows Scale: 0.00

Impulse Value 1.00 33

Impulse Alarm delay: 10.00 0.00

Special Configurations

In addition to the system window for the counter for default

Mouser Glick

. . parameter settings, there is also a window for mouse settings. This
Quitt Alarm: L] . .
— B O X1 determines what should happen when you click the mouse over the

simutation @ el| - item.
Fhable 1 Al 1 (@D o | 1 @ o |
Ensoientiwarn ' @D o || @D o |

Enable LL Alarm 1 o I 1 o I
Enavie tiwarn 1 (@D o | |+ @ o
Reaseal Counteaer L. e J
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Programming Examples

Signal Transfer

U "Act". Act[18]. Out [/Water Valve
U "DIn". Din[233]. Imp /[Positive Ditital OneShotor  Flank
="Cnt". Cnt[4].xSig /[External signal for the counter

Transfer ofValues

L "Cnt". Cnt[4]. PVal /[ Water Meter
T "Uxx". Para[17]. Val /[ Unit Parameter 17

Alarm Evaluation

U "Act". Act[18]. Out /[ Water Valve
S "Cnt". Cnt[4]. EAImp /[ Enable Pulse Alarm
U "Cnt". Cnt[4]. GAIS" /[ Alarm
S "HoldReq" /[ Maintains Unity
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Message Module (MsQ)

Since the other modules such as actuators, digital inputs, etc. already integrate messages, this message module is
very rarely used. It is only used to generate alarms or instructions for the operator that arelaietto the
periphery.

General Principle
1 If the external signal becomes TRUE it starts théd®lay timer and then activates either an OpMs@or
Gal, depending on the Parameters (if it is an Alarm or Operating Message)
1 If the external signal becomes FALSE, theD@efay timerstarts

Structure
Address Symbol Type Remark
0.0 B24 BOOL Spare
0.1 B25 BOOL Spare
0.2 B26 BOOL Spare
0.3 B27 BOOL spare
0.4 xAlarm BOOL signal extern for alarm condition
0.5 B29 BOOL spare
0.6 B30 BOOL spare
0.7 B31 BOOL Spare
1.0 B16 BOOL spare
1.1 B17 BOOL Spare
1.2 B18 BOOL spare
1.3 B19 BOOL Spare
1.4 B20 BOOL Spare
1.5 B21 BOOL spare
1.6 B22 BOOL spare
1.7 B23 BOOL spare
2.0 GAIQuitt BOOL general alarm acknowledge
21 Ign BOOL ignore alarm
2.2 Sim BOOL simulation
2.3 OPMsg BOOL operator message
24 B12 BOOL Spare
25 B13 BOOL Spare
2.6 B14 BOOL Spare
2.7 B15 BOOL spare
3.0 GAl BOOL general alarm
3.1 GAIS BOOL general alarm save
3.2 OPMsgActive BOOL operator message active
3.3 AlarmMsgActive BOOL alarm message active
3.4 iAlarm BOOL Alarm active intern
3.5 B0O5 BOOL Spare
3.6 B0O6 BOOL Spare
3.7 User BOOL free for user
4.0 ADVal REAL alarm delay current value
8.0 ADSp REAL alarm delay setpoint
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Faceplate

Win Time ! sec:

08.01.Sw1

Sugar test

oot |
it |
|

1
1

[

i |Opera‘tm’MsgI of 1 I?_I

ITlme Alarm Delay !/ sec: I

Special Configurations

12.00 | 0.00

Mouse Click

RESET

Quitt Alarm: Ll

o @] @]
simulation B B D
signal & KNS X3

Operator Msg _l__ _OJ

@

Programming Examples

In addition to the system window for the counter for default parameter
settings, there is also a window for mouse settings. This determines what
should happen when you click the mouse over the item.

Generate Message
U "Malzlaster Wartet"

Alarm Assessment

S "SignalLamp”

="Msg". Msg[12].xAlarm

U "Msg". Msg[12]. Gals

/[ Malta truck is waiting
/[ External signal for the message

/I Active Message
Il Visual cue for the operator
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Alarm Groups

Alarm groups allow You to group certain alarms together into logi meas gy A »>
groups and then show and collective status for all control module
belonging to this group. This is usually done to group all control
modules of a specific production area or a productimit together
to show an overall unit or production area status.

The unit is in Production
The unit is doing CIP

Units are in Production an/or CIP

Some modules are in maintenance mode
. . Attention is required by the operating stoff
BatchXpert allows you to configure unit and control module :
v

assignments in its batch configuration tools and then allows you t Al modules ore on

A All
generate alarm group function blocks that you can downlived a @, in sapuial
PLC to represent your configuration in the database. S il it

Sim

Ign Some modules are Ignored

Alarm groups are extensively used in the BatchXpert HMI menu T T ————
structure of the operating stations. In the default menu structure, Y TiA

you can see and hierarchical few of all your production units and E B et i i e e e
areas and an alarm group symbol is shown next to them to L2 f

represent the current alarm simulation and process status of all o

models that belong to this group, or subgroups thereof.

Some modules reached the warning limit

Executing the Alarm Groups

The project engineering tool generates a system function for calling all automatically generated alarm groups.
BatchXpert includes one alarm group per unit, where each alarm group contains all submodules that are assigned
to this unit in the batch configation.

You should never manually change this file since your manual chasilfjes overwritten the next time a new

alarm configuration system function block is being generated.

Name Function | Description

Bx Alarm Group System FC 570 Executing all Automatically Generated Alarm groups
Is being called from OB1

Bx Alarm Group User FC 571 Executing all custom alarm groups
Is being called from OB1

Bx Alarm Group D DB 550 Holds all Alarm groups data

Functions to Add Modules to Alarm Groups

Name Function | Description

Bx Alarm Group FC 550 The Main Alarm Group function. Must be called exactly one fc
Alarm group

Bx Alarm Group Unit FC 551 Add a Unit to the alarm group to report its Process status

Bx Alarm Group Act FC 552 Add a Control Module to the Alarm group, to rigpertor,
simulation, and automatic status

Bx Alarm Group DiIn FC 553 Add a Control Module to the Alarm group, to rigpertor,
simulation, and automatic status

Bx Alarm Group Aln FC 554 Add a Control Module to the Alarm group, to riégpertor,
simulation, and automatic status

Bx Alarm Group PID FC 555 Add a Control Module to the Alarm group, to riégpertor,

simulation, and automatic status

BatchXpert Engineering 120/283
PMLOGICS



Bx Alarm Group Cnt FC 556 Add a Control Module to the Alarm group, to rigpertor,
simulation, and automatic status

Bx Alarm Group Msg FC 557 Add a Control Module to the Alarm group, to rigpertor,
simulation, and automatic status

Bx Alarm Group Mat FC 558 Add a Control Module to the Alarm group, to rigpertor,
simulation, and automatic status

Bx Alarm Group FC FC 559 Add a Control Module to the Alarm group, to riégpertor,
simulation, and automatic status

Bx Alarm Group AlGroup FC 560 Add an Existing Alarm group to an Alarm Group, thus creating
Hierarchy

Bx Alarm Group SideUnit FC 561 Add a Unit to the alarm group to report its Process status.

Side Units do not report the Production process, only if they a
CIP. This should be used for units that may run for a long time
t 6Yedl HOYqHGC!I t HQ6IJH TG¢l GHNI
N6 Rt HGc¢! HHUHqG6 IOHHCH JHN Y Hbi |
Bx Alarm Group SideAlGro FC 562 Add an Existing Alarm group to an Alarm Group, thus creating
Hierarchy
Side Alarm Groups do meport orthe Production process, only i
they are in CIP. This should be used for units that may run for
qRGIDHHAz2 qHt 6 YedT HUYqHGE! t Hqd |
N6Rt HG¢! HADHaqS8 IHABECH WHNY ! Hmbi |

Structure

Statuses of an alarm group alwagglect asummary of all control modules contained in an alarm group. This
means if any one of the control modules assigned to an alarm group has a particular status, the status pit in the
alarm group will be setf and command is set to truéhe respective action is applied to all control models
assigned to an alarm group.

Address Symbol Type Remark
0.0 SCS Bool Command: Initiate a Status Check
0.1 Ign Bool ignore alarm
0.2 Sim Bool simulation
0.3 Auto Bool automatic mode
0.4 SetAuto Bool Command: Set to Automatic Mode
0.5 EmRel Bool emergency release
0.6 s2 Bool
0.7 Maint Bool maintenance
1.0 GAl Bool general alarm
1.1 GAIS Bool general alarm save
1.2 SCE Bool status check error
1.3 Warn Bool A warning is active
1.4 Msg Bool An Operating message is active
15 ProcRun Bool At least one unit, except side units, is running a
process
1.6 ProcProd Bool At least one unit, except side units, is running
production
1.7 ProcCIP Bool At least one unit, except side units, is running CIP
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Examples

C2NJ S OK |t NY 3INRdzZLJ) &2 dz Y@zapip /O8 1t HiNNS INRAAELIGTE dzy O A
group that you want tacreate andhen must call one of the alarm group functions to add unspecific module to an
alarm group.

The default alarm group data block that also contains all the default alarm groups for each units that are
generated by the project engineering tool, also contains space to add customized alarm groups.

FUNCTION " Bx Alarm Group User" : VOID
TITLE =Custom alarm Groups
VERSION : 0.1

TITLE =Custom Alarm Group

/[Calling the Alarm groups main Funcion here
CALL "Bx Alarm Group"
AlGroup:="Bx Alarm Group D".AlGroupKS2 /lthis is our custom Alarm groups

/[Trub Tank and Weak Wort Tank, should not report Process
CALL "Bx Alarm Group SideAlGro"
AlGroupVisu:="Bx Alarm Group D".Unit[15]
AlGroup :="Bx Alarm Group D".AlGroupKS2
CALL "Bx Alarm Group SideAlGro"
AlGroupVisu:="Bx Alarm Group D".Unit[17]
AlGroup :="Bx Alarm Group D".AlGroupKS2

/IAdd Untis Alarm Groups to this Alarm Group
CALL "Bx Alarm Group AlGroup"
AlGroupVisu:="Bx Alarm Group D".Unit[2]
AlGroup :="Bx Alarm Group D".AlGroupKS2
CALL "Bx Alarm Group AlGroup"
AlGroupVisu:="Bx Alarm Group D".Unit[3]
AlGroup :="Bx Alarm Group D".AlGroupKS2

/ladd other custom Control Modules
CALL "Bx Alarm Group Act”
ActVisu:="Bx Act Visu".Act0420
AlGroup:="Bx Alarm Group D".AlGroupKS2

CALL "Bx Alarm Group Act"
ActVisu:="Bx Act Visu".Act0424
AlGroup:="Bx Alarm Group D".AlGroupKS2

CALL "Bx Alarm Group Aln"
AlnVisu:="Bx Aln Visu".Anl[63].Status
AlGroup:="Bx Alarm Group D".AlGroupKS2

CALL "Bx Alarm Group DIn"
DInVisu:="Bx DIn Visu".Spl0059
AlGroup:="Bx Alarm Group D".AlGroupKS2]

CALL "Bx Alarm Group DIn"
DInVisu:="Bx DIn Visu".Spl0060
AlGroup:="Bx Alarm Group D".AlGroupKS2

CALL "Bx Alarm Group PID"
PIDVisu:="Bx PID Visu".PID[19].Status
AlGroup:="Bx Alarm Group D".AlGroupKS2

END_FUNCTION
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Unit Assignments and Automatically generated Alarm Groups

Foralarm groups to be generated automatically by the project engineering yooimustassign control modules
to their respective unitsYou can either assign them by filling out the unit assignment column in tHestag by
dzaAy3 GKS da. I (i Ocenbate/AaimIoNjisThis v@ilreatelng dlafm gdoup system function
block that you can compile and download into your PLC.

Whenever you update any unit assignment youstrecreate this alarm group function block and redownload
the compiled block into your controller

Alarm group comm ands

Also implement some simple comments whaidlow you to control all control modules assigned to this alarm
group at the same time. You can for example set all control models of an alarm group into automaticanode,
initiate a status check on them during the start check process plsEses every unit should implemént
Currently the followingcommands arenplemented

SCS Initiate a Status check on all modules
SetAuto Try to set all control modules to automatic
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Software Switch (Switch)

Toachieve simple and uniform operation, the Switch module (software switch) is integrated for the operator to
generate a signal to the PLC (independent of the other modules), the default smostrusedvould be the

button to "confirm alarm! confirm a manual operatioor activate optional Process features. A software switch
can also be forced to set or forced to reset in #1eC ands thenblocked from operating othe HMI.

Structure
Address Symbol Type Remark
0.0 Set BOOL set software switch
0.1 Reset BOOL reset software switch
0.2 B26 BOOL Spare
0.3 B27 BOOL spare
0.4 B28 BOOL spare
0.5 B29 BOOL spare
0.6 B30 BOOL spare
0.7 B31 BOOL Spare
1.0 B16 BOOL Spare
1.1 B17 BOOL Spare
1.2 B18 BOOL spare
1.3 B19 BOOL spare
14 B20 BOOL spare
15 B21 BOOL spare
1.6 B22 BOOL spare
1.7 B23 BOOL spare
2.0 BO8 BOOL Spare
2.1 B0O9 BOOL Spare
2.2 B10 BOOL spare
2.3 B11 BOOL spare
24 B12 BOOL spare
2.5 B13 BOOL spare
2.6 B14 BOOL Spare
2.7 B15 BOOL Spare
3.0 BOO BOOL Spare
31 BO1 BOOL Spare
3.2 B02 BOOL Spare
3.3 Sig BOOL spare
3.4 BO4 BOOL Spare
3.5 BO5 BOOL Spare
3.6 BO6 BOOL Spare
3.7 User BOOL free for user

Programming Examples

Switchreset
A "RUN"
S "Switch". Switch[3]. Reset /IReset the switch to block operations
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Checking the status of the Switch

U ||PH||
U "Switch". Switch[3].Sig /IConfirmation of the operator "Manual Sugar Emptying "
S "Act". Act[42]. Aco /IMixer

Clock current Switch status, and do not allow the user to operate it

U Your condition here
U "Switch". Switch[3].Sig /IConfirmation of the operator "Manual Sugar Emptying
S "Switch". Switch[3].Set

U Your condition here
UN "Switch". Switch[3].Sig /IConfirmation of the operator "Manual Sugar Emptying
S "Switch". Switch[3].Reset
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Frequency Converters

Nowadays variable speed controllers for pumps amators are commonin industrial settings. Usually these are
AYL SYSYGSR Fa azxFNARFO6fS CNBIldzSyoOe 5NA@Saé 2N C/ 2y«
AY FRRAGAZ2Y (2 GKS a{ (| digonalyxh8sg Fcbrié haVe2odkl cohnec@@ walalNp f 2
electrical 420mA loop, which should be implemented directly by using Analog Output (PID) modules. Nowadays
an increasing amount of Frequency drives implement a digital communication option that iy aseal

connected either by Profibus, or bydfinet and implementthé t N2 FA5 NRA @S¢ LINB G202t 2 NJ
protocols from the drives manufacturer.

'Y F2NIdzyt 6Stex GKSNB Aa y20 NBlFIffte Iy aaidl yRI NRE {fF
O2YYdzyAOFIGA2Y AYOGSNFIOS 6AGK CNBIldsSSyOe RNAGSad ¢KSH
this protocol andimplementtheir own proprietary protocol.

Since the implementation of these protocols canvastly different you must call a function specific to the
Frequency drive protocol you are using, for each of the connected frequency drives. This protocol specific
function implements the standard BatchXpert Fconv module and adapts it to the specific communicatiaobroto
you are using.

General Principle of an FConv communication
Even though the communication protocols are different, and not compatifitte each other, theyollow the
general communication principle. They exchange the following kind of data:
M Status Word
Control Word
Alarm Word
Speed Nominal
Speed Current Value
Other Current Values

= =4 =4 4 A

These bits of information aneackedi 2 3SGKSNJ Ay ii2 adGaSaal3IS&aé FyR SEOKI y:
biggest difference between the Protocols is how the Status, Control and Mardsare encoded and thetate

model that is implemented for the frequency drivEhese are entirely dependent on theotocolin questions,

and most of the time are not compatible with other protocols at all.
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Communication protocols implemented by defaultin  BatchXpert.

[#-{Z5] Batchi<pert v1_0
+ Batchi<pert ¥1_1
Batchpertv1_2
Batchespert v1_3
Batchidpert 1_4

By default, BatchXpert implements the following Protocols, but newer types may be
added in the future or on requesY.ou can find the Supported Frequency drives in the
corresponding folder of the BatchXpert library:

Batchpert v1_5
Batchix<pertv1_E
Batchpertv1_7

Info

Opt Alarm Groups

Opt Production Scheduler
-{z7] Opt Recipe Buffer PLC
Opt Recipe Editor PLC
Opt Silo Management
Opt Unit without Recipe
Tec CIF

Tec Common |S IJ dzé

 ProfiDrivep a2 ad0Gf & dzaSR 0@ o/NR dE imany MRry d
manufacturers support this protocol optionally by configuration in the Frequen
drive.

 DanfossF@ ¢KAa LINRG202f Aa 2yteée | QFAtl

ec Device:

¢KSasS Ffaz2 &dzZJ2 NI t NPFTAS5NARGSS 06 dzi Tea Freq Con Batcfi<pert dzf 0
implements a simpler control scheme than ProfiDrive and thessserto use. o Pz
This protocol is especially used in the FC300, FC200 and FC100Qtsstiks. e Sl Rece
ProfiDrive.
 SEWMoviDrive SEWA Y LJ SYSyida I @GSNE YAYAYI f O2YYdzy A OF (A 2

CKA& fa2 adzR2NIla O02yySOilAz2y whighadzlakPréinendevR&NA @S a
and communicates with up to 4 MoviDrives via an integrated serial interface.

Setting parameters on the Frequency Drives

Most Frequency drives require you to set certain parameters to make the communication protocol work. This
configuration depends completely on the device manufacturer, and you must consudt khg” dz¥ | Qrianizdl 5 N &
to check how and which settings to adjust.

BatchXpert usually mentions the settings for some of the common drives in the Header of the Frequency
Converter function blocks, where you should look for more information.

Common Parameters that you usually must adjust are. As stated above, this is entirely dependent on the
manufacturer, but usually the settings include the following:

1 Select Communication protocol.

91 Device Profibus ID or Profinet Name

T / 2yGNRft {2dz2NOS &daK2dzZ R 6S aSié (G2 a.dzaé¢ 2N a/ 2YYdz
1 Reference Speed should be set to 0% = OHz and 100% = 50Hz (or 60Hz)

f GCNBS NHzyé 2NJ aLySNIighoted/BelclivarédR 06S aSd G2 a. dzaé
 / dZNNBy G =+ fdzSa aKz2dZ R 6S asSd (G2 da/ dz2NNByid { LISSRE.
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https://mall.industry.siemens.com/mall/en/WW/Catalog/Products/10320142
https://files.danfoss.com/download/Drives/doc_MG90U102.pdf
https://download.sew-eurodrive.com/download/pdf/11614307.pdf

Settings for Sinamics G120 via Profidrive
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Connect to Actuators

Since Frequency Drives usually need to be activated by an Actuator Control module, BatchXpert areljukss

function to connect an Actuator taC NE | dzSy Oé RNAGS | yR aSyR (KS a2dzié 2
signal of the Frequency drive, and tfeedbackback to the Actuators.

Aversion for Reversible Frequency drives is also available, which interraalggesall the interlocking and
feedback generation from and to the Actuators.

Implement your own Frequency Converter Protocol

If you have a frequency drive protocol that is not one of the communication protocols covered by the default
implementations, you must implement this protocol in a new function, specific to your frequency drive.

This implementation requires a great level of expertise and is not trivial to do. You should use one of the existing
functions aghe startingpoint and work your way up from there. Details on the implementation of this
communicationare not part of this manual, as it it required for implementing BatchXpert projects.

Simulation
If the Frequency drive is simulated, it will never receive a communication error, always return the correct
feedback, and return the requested nominal speed as current speed.
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Faceplates

Each Frequency drive also includes its own customized faceplate that contains information tailored to the
frequency driver protocol you are usingostly the difference comes from the different status signals, command
signals and alarm message thalriver can send.

This Faceplate allows you to see details about the Status Word, Control Word and the Status/Alarm Code sent to
and received from the PLC.

PLCOTFCO1ProfiDrive

PLCOTFCO1SewMoviDrive

2?7 0 7
|| o12admeres oft: % | o1zamersacfs %

0 % ) %
0123456789 0 0123456789 01 0123456789 0
i 0123456789 0 _ifot234sere00] 0 ]
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Programming Examples
Frequency drive with single actuator and Fixed Speed
TITLE = Act303 - raking machine

"Bx DIn D".DIn37.Sig;
"Bx DIn D".DIn38.Sig;
#VesselSec;

"Bx Act D".Act303.Rel2;

hccc

/[This function connects the Actuator to the FConv and exchanges control signals
/land Feedbacks between the Actuator and the FConv

CALL "Bx FC Actuator" (
Act :="Bx Act D".Act303,

FConv = "Bx FC D".FConv1);

NETWORK
TITLE =Frequency Converter Raking Machine

/[Here the Nominal speed is set. In this example it is a fixed speed coming
/lfrom a Parameter. But it may as well just be the output of a PID
L "UO0O05 data".Para[24].Sp;
T "Bx FC D".FConvl.SPext;

/[Here we call the function that exchanges data with the Frequency
/[drive. In this example it is an SEW Movidrive

CALL "Bx FC Sew MoviDrive" (
PEW = 4000, /[This is the Input PEW of the

PAW := 4000, /[Hardware Configuration
Data :="Bx FC D".FConv1,
Visu :="Bx FC Visu D".FConv[1]);

Regulating Pump

/INormal Actuator Release
U #VesselSec
UN "Bx DIn D".DIn120.GAIS
= "Bx Act D".Act311.Rel2

/IThe setpoint is derived from the output of a PID Regulator
L "Bx PID D".PID59.0Val
T "Bx FC D".FConv8.SPext

CALL "Bx FC Actuator"
Act :="Bx Act D".Act311
FConv:="Bx FC D".FConv8

CALL "Bx FC Sew MoviDrive"
PEW :=4084
PAW :=4084
Data:="Bx FC D".FConv8
Visu:="Bx FC Visu D".FConv|[8]
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ReversibleFrequency Drive
U #VesselSec

UN "Bx DIn D".DIn120.GAIS
= "Bx Act D".Act311.Rel2

L "Bx PID D".PID59.0Val
T "Bx FC D".FConv8.SPext

Act 311 is activated,
Act 312 is activated,
CALL "Bx FC Actuator Reversabl"
Act :="Bx Act D".Act311
ActReverse:="Bx Act D".Act312
FConv :="Bx FC D".FConv8

nor mal 0
Rever seqg

~ ~
~ ~

i f
i f

St O

CALL "Bx FC Sew MoviDrive"
PEW :=4084
PAW :=4084
Data:="Bx FC D".FConv8
Visu:="Bx FC Visu D".FConv][8]
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ProfiDrive Protocol : Status Word

HMI PLC Symbol Type Remark
Address Address

8 0.0 SpeedOK BOOL Setpoint/actual value deviation within tolerance range
9 0.1 PControlRequested BOOL The automation system is requested to accept the

10 0.2 FaultSpeed BOOL Speed is greater than or equal to the corresponding

11 0.3 FaultOverload BOOL Comparison value for current, torque or power has been

12 0.4 HoldingBreakOpen BOOL Signal to open and close a motor holding brake.

13 0.5 FaultOvertemperature, BOOL Alarm, motor overtemperature

14 0.6 CwW BOOL Motor rotates Clockwise (True) or CounterClockwise (False)

15 0.7 FaultVLTOverload BOOL Alarm, converter thermal overload

0 1.0 ReadyToStart BOOL TRUE: Ready to Start. FALSE: Not Ready to start motor
1 11 On BOOL TRUE: Motor is Switched on and no Fault. FALSE: Motor not running or E
2 1.2 Enabled BOOL Motor follows setpoint. See control word bits "On" and "Enable"

3 1.3 Fault BOOL The converter has a fault. Acknowledge fault using "AckFault"

4 1.4 Oon2 BOOL Confirmation of ON2 Command Signal. Coast down to standstill is not act
5 15 Oon3 BOOL Confirmation of ON3 Command Signal. Quick stop is not active.

6 1.6 ClosingLockOutActive, BOOL It is only possible to switch on the motor after an OFF1

7 1.7 Alarm BOOL Motor remains switched on; no acknowledgment is

ProfiDrive Protocol: Control Word

HMI PLC Symbol Type Remark
Address Address

8 0.0 CwW BOOL TRUE: Clockwise operation. FALSE: no function. (Specific to Drive)
9 0.1 CCW BOOL TRUE: CounterClockwise operation. FALSE: no function. (Specific to Drive)

10 0.2 DPControl | BOOL TRUE: Profibus Control Active. FALSE: VLT Ignores DP commands

11 0.3 Cl1 BOOL Specific to Drive

12 0.4 C12 BOOL Specific to Drive

13 0.5 C13 BOOL Specific to Drive

14 0.6 C14 BOOL Specific to Drive

15 0.7 C15 BOOL Specific to Drive
0 1.0 On BOOL TRUE: Turn On Motor, if "Enabled". FALSE: Ranthalowatorand then switch off
1 1.1 On2 BOOL TRUE: Motor can be turned on. FALSE: Switch Off motor immediatly with Coast d
2 1.2 On3 BOOL TRUE: Motor can be turned on. FALSE: "Quick Stop" Ramp down with time "OFF.
3 1.3 Enable BOOL TRUE: Motor is released. FALSE: Immediatly switch off motor

4 1.4 RFGActive | BOOL TRUE: Ramp down active (Operation Condition). FALSE: Ramp down deactivatec
5 1.5 RFGEnable| BOOL TRUE: Ramp down enabled (Operation Condition). FALSE: Ramp value is frozen
6 1.6 EnableSP | BOOL TRUE: Motor Accelerates to Setpoint. FALSE: Ramihelomotorto standstill
7 1.7 AckFault BOOL FALSE> TRUE: Acknowledge fault

ProfiDrive Protocol: Alarm Word

YMLOGICS

GERMAN AUTOMATION PARTNER

HMI PLC Symbol Type Remark
Address Address
8 0.0 BOOL
9 0.1 BOOL
10 0.2 FaultSpeed BOOL Speed is greater than or equal to the corresponding
11 0.3 FaultOverload BOOL Comparison value for current, torque or power has been
12 0.4 BOOL
13 0.5 FaultOvertemperature, BOOL Alarm, motor overtemperature
14 0.6 BOOL
15 0.7 FaultVLTOverload BOOL Alarm, converter thermal overload
0 1.0 BOOL
1 1.1 BOOL
2 1.2 BOOL
3 1.3 Fault BOOL The converter has a fault. Acknowledge fault using "AckFault"
4 1.4 BOOL
5 15 BOOL
6 1.6 BOOL
7 1.7 Alarm BOOL Motor remains switched on; no acknowledgment is
BatchXpert Engineering
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SEW MoviDrive: Status Word

HMI PLC Symbol Type Remark
Address Address
8 0.0 StatusOrFaultO BOOL Either Fault code or Status Code denpending if FAULT is TRUE
9 0.1 StatusOrFaultl BOOL Either Fault code or Status Code denpending if FAULT is TRUE
10 0.2 StatusOrFault2 BOOL Either Fault code or Status Code denpending if FAULT is TRUE
11 0.3 StatusOrFault3 BOOL Either Fault code or Status Code denpending if FAULT is TRUE
12 0.4 StatusOrFault4 BOOL Either Fault code or Status Code denpending if FAULT is TRUE
13 0.5 StatusOrFault5 BOOL Either Fault code or Status Code denpending if FAULT is TRUE
14 0.6 StatusOrFaulté BOOL Either Fault code or Status Code denpending if FAULT is TRUE
15 0.7 StatusOrFault7 BOOL Either Fault code or Status Code denpending if FAULT is TRUE
0 1.0 On BOOL TRUE: Motor is Switched on and no Fault. FALSE: Motor not ru
Error
1 1.1 ReadyToStart BOOL TRUE: Ready to Start. FALSE: Not Ready to start motor
2 1.2 DPControlRequested BOOL The automation system is requested to accept the
3 1.3 RampSel BOOL Ramp generator Selection
4 1.4 ParamSetSel BOOL Parameter set selection
5 15 Fault BOOL The converter has a fault. Acknowledge fault using "AckFault"
6 1.6 LimitCW BOOL
7 1.7 LimitCCW BOOL

SEW MoviDrive:; Control Word

HMI PLC Symbol Type Remark
Address Address
8 0.0 Rev BOOL TRUE: CounterClockwise operation. FALSE: no function. (Specific to
9 0.1 Potentionmeterl BOOL Potentionmeter control. Keep at FALSE
10 0.2 Potentionmeter2 BOOL Potentionmeter control. Keep at FALSE
11 0.3 LocalSP1 BOOL Binary coded. 0 = Bus SP, 1,2,3 Local Setpoints
12 0.4 LocalSP2 BOOL Binary coded. 0 = Bus SP, 1,2,3 Local Setpoints
13 0.5 SPSelection BOOL Unclear; Keep at FALSE
14 0.6 Cl4 BOOL
15 0.7 C15 BOOL
0 1.0 Inhibit BOOL TRUE: Motor is released. FALSE: Immediatly switch off motor
1 11 on2 BOOL TRUE: Motor can be turned on. FALSE: Switch Off motor immediatly
Coast dow
2 1.2 On BOOL TRUE: Turn On Motor, if "Enabled". FALSE: Rantpedmwiorand then
switch off
3 1.3 Hold BOOL TRUE: Hold Active; FALSE: no Hold
4 1.4 RampSel BOOL TRUE: Ramp 2; FALSE: Ramp 1
5 15 ParamSetSel BOOL TRUE: Param Set selection 2: FALSE: Param set selection 1
6 1.6 AckFault BOOL FALSE> TRUE: Acknowledge faults
7 1.7 C8 BOOL

SEW MoviDrive: Alarm Word
The alarm word of SEW Movidrives is an Integer number indicating the current Alarm that is present in the drive.
It must be interpreted as an Integer, rather than a Bit Array.

The Status codes are:

: Not ready

1: Controller Inhibit

2 : No Enable

3: Stand still, current Active, No enable
4

5

o

: Enable
: Factory Setting Active

=A =4 =4 4 -8 4

The Alarm codes are dependent on the MovDrive Model and should be looked up in the corresponding Manual.
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Danfoss FC Protocol: Status Word

HMI Address PLC Address Symbol Type Remark
8 0.0 SpeedReference BOOL
9 0.1 BusControl BOOL
10 0.2 FreqLimitOK BOOL
11 0.3 InOperation BOOL
12 0.4 Stopped BOOL
13 0.5 VoltageError BOOL
14 0.6 TorqueError BOOL
15 0.7 TimerError BOOL
0 1.0 ControlReady BOOL
1 1.1 DriveReady BOOL
2 1.2 Enable BOOL
3 1.3 Trip BOOL
4 1.4 Error BOOL
5 15 Reserved BOOL
6 1.6 TripLock BOOL
7 1.7 Warning BOOL

Danfoss FC Protocol: Control Word

HMI Address PLC Address Symbol Type Remark
8 0.0 Jogl BOOL
9 0.1 Ramplor2 BOOL
10 0.2 DataValid BOOL
11 0.3 Relay01 BOOL
12 0.4 Relay04 BOOL
13 0.5 SelectionLSB BOOL
14 0.6 SelectionMSB BOOL
15 0.7 Reverse BOOL
0 1.0 RefValuelLsb BOOL
1 1.1 RefValueMsb BOOL
2 1.2 DcBrake BOOL
3 1.3 enable BOOL
4 1.4 QuickStopOrRamp BOOL
5 15 HoldFreqOrRamp BOOL
6 1.6 Start BOOL
7 1.7 Reset BOOL

Danfoss FC Protocol: Alarm Word

HMI Address PLC Address Symbol Type Remark
8 0.0 BOOL
9 0.1 BOOL
10 0.2 BOOL
11 0.3 BOOL
12 0.4 BOOL
13 0.5 VoltageError BOOL
14 0.6 TorqueError BOOL
15 0.7 TimerError BOOL
0 1.0 BOOL
1 1.1 BOOL
2 1.2 BOOL
3 1.3 Trip BOOL
4 1.4 Error BOOL
5 1.5 BOOL
6 1.6 BOOL
7 1.7 Warning BOOL
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Material Modules

A material module allows you to easily create Material transfers either for Raw materials, produced materials or
Transfers between two batches. This module allows you to speaifyterial that is beingransferred and origin,
RSAGAYIGA2Y o6FGOK yR Fy I Y2dzy i ®anevwknSisrical iecdrd forNidisy & T S NJ
transfer is created.

For material transferene must consider the following definitions:

f Raw Material Intake: A material is put into the batefiichK I & y2 AGhNAIAYyE D ¢KSa$S
alfdX {dAINE 2L YR 204KSNJ AYaNBRASyida GkKIFG 3
YSIEYAy3a GKS R2aAy3 lY2dzyid A& y24 YSGSNBRZI 2NJ a!
measurement tadetermine the amount of this material that went in.

91 Batch to Batch Transfer$hese are the mostnportant and common transfers. These are transfers that
connect two batches together to form a relationship between them. An example of this would be the
transfer ofad . NB ¢ K 2 dza S&C SONWSSsy iAMWiIR o . | 1 OKE @

1 Produced Material: These transfers are gotnmon and refer to materials that are produced, but
42YSK26 SEGNI OGSR FTNRBY (GKS ol (i OK o dealgondlizhgplans.Lit S =

In summary the Material module has two objectives:

9 Record Material intakes.
i Create relations between two or more batches to form a Batch Trace

5 [iPomicos momos sz

A Material Transfer Module
/| 2y OSLIidz £t t& | YIFIGSNRFE Y2Rd
I 52aAy3é YR G9FOK LI2aaioAfA
should have a material module for

9 Each Hops dosing Pot

; %
Text Dosen { 123426 i ‘k C

1 C2NJ SFOK R2aAy3 (8L Ay (KO S )
FOARéES Yy2GKSNJ 2yS FT2NJ a9y /i

T C2NJ SIFOK R2&aAy3 Ay (KS 22N S e S

T C2NJ SIOK R2aAy3a Ay (KS 22N i T

If you have an automatic dosing pump, you should implement a
Material Module for each of the Dosing Pumps automatic dosing = =%~
mechanisms.

In Summary, gu should represent each manual addition step and
each automatic dosing that is implemented in the process, by its oV/®
material module. 7=
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Configuration of available materials
All the configuration of material types and materials is done in |[IEEZM ww v

(KS Gal GSNRFE /2yFAIdNI Gang [ & H| & BX <« o AL
can manage your different Material Types and the specific Datos " | e ree
materials in them. |7 %“;j:x:;:‘m .

B Vata Nombre “Inglés”
Material Group "' Mo i
A material group is a hierarchical entity to group material type Ml e -
of aspecific category together. The main purpose of Material il Mot d Bose
groups is the organization of Material types into categories. hl

-y

Material T,yrze o ) 32::; E o
P alFUSNRALFE Aa F ALISOATAO At N o e I RR S
or is produced by a batcMaterialtype can be for example: e

Wheat Malt, Aroma Hops, Honey, Cold Wort etc.

Material

A specific material ig specific batchlot, or serial number oproductsof a material type. If an installation
receives multipldatches for examplearoma hops, each batch of received aroma hops would $gecific
Material. When it comes time to add the aroma Hops to the Bew, the operator can select the specific serial
number of hops he is inputting into the batch.

LT y2 aLISOATFAO YIFGSNRIf SErAaGaz &2dz Oty dza$S GKS aD¢
Materialis a way to be able to track the specific identificatioraspecific batch of raw materials that was used
during production.

Faceplate
Win Time { sec: !H123d55?ﬂ9 L
7
|';123] Material Type 3000000000000 v
[11231 Material so0ecoc00000000t v
?? | Send Data

Share: {[123456789 01

Transfer time: ‘0123456789 M min

Partner | 1 o

ID123455789 o1 O

I[I1234EETEH 01
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Manual and Automatic Mode
Materialtransfer can be done Manually or in Automatic mode. If you implement a Material module in the process
AGAStEFY AG A& dzadzZtte R2yS a!dzi2aYFGAOLftteed ¢KS adl
1 Automatic: The Plc defines when a transfer starts and efitie operator may still enter the quantjty
but fundamentally the transfer is linked to the process of the units involved. The quantity may be
provided automatically by some sensor or provided manually by the operator. The crucial distinction is
that at least either the source or destination PRIBZ 60 SAy 3 | AaA3IySR o6& GKS LIk
1 Manual: The Transfer is not linked to any current process. It is entirely done lpp#rator,and the
Material module functions as a mere method of registering this transfer. Usually this may happen if you
have a Manual cellar and after the fact that, for example, and green beer transfer happens, the operator
ONBI iSa Iy a&al ydzlihks twdHatih@sitogethed: Qf dotirS& Nhis{stil kequires there to
be batches that the transfer can be linked to, so some process automation must be present anyway.

INn99% oftheasesg 2dz gAff o yldG G2 dzaS. a! dzi2YFGAO¢ 2LISNI GAy3

Raw Material, Product and Side product

¢tKSasS aSdiiaAy3aa RSTAYS Kz2g (GKAa
NEFSNER (2 GKS OdNNByid ! yAiida olFdao YR GKS at | NIySH
partner Pridwillbe eitheé n ¢ F2NJ wl ¢ YIFGSNRAIFE Ayidl18az 2N GKS RSa
{ARS LINRPRdzOGA FINB (GKS 2LI1RaAGS 2F wkg YIFGSNAFE NIy
AyaiuSIR 2F 32Ay3 Ayid2 GKS OdANNByld ol 0K GKS@& 32 2c
9FNIIKéX SO

Operation Requests

L¥ G4KS R2&AYy3 A& | Ylydzf 2LSNIGA2YyZ @&2dz YIe& 3ISYySNI
with operator request and requires confirmation. At thmbmentit is also possible for the operator to select a

specific quantity and even select a specific Material to be added into the batch transfer.

General Usage for Raw material intakes

Araw material intake is& NI Yy a FSNJ (0 KI i K I &PRyD&ssodidiesHitH il lyistis ugubllly the casdzNJO S
F2NJ R2aAy3 &adzOK & aal f ikicEmag bentdiied intb aHatchith&r S\aduallyy(farNBS R 7
example Hops), or automatically by a dosing system.

¢KS az2RdzZ S Ydzad 06S O2yFAIdzNBR Fa awlkg aldSNRARFE Lydl

Manual dosing with Operator Request

NETWORK
TITLE =phase 11: Prepare Dosings

X011: SET ;
/luser Message

U "PA"Y

S "OpReqg"; /Ithis will trigger the Operator Request for the Process unit
/ISet modules Destination Prid
// Since it is a material going into this batch, we are the dest
/Ihow the PRID and Partner _PrlI D are considered, depends on the setti
/'l AiProduct o or fASide Producto

L L#O;

T "Bx MM D".Mat21. Partner_PrID

T "Bx MM D".Mat22. Partner_PrID

L AUxxo. U. Prid:;

T "Bx MM D".Mat21.Prid
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Automatic dosing with measurement for dosing quantity
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Usage for Batch-to-Batch transfers
Batchto-Batch Transfers atkkew ¢ Y I G SNAFf AydGlF 1S4y gAGK GKS RAFTFSN
GFraaz20AriSR (2 GKSYX GKFG 2F O02dz2NES O2NNBalLRyRa (2

Transferring Wort into a Fermenting Cellar

In this example we are transferring wort via a Wort line unit into a selected fermenting cellar. The wort line unit
will always have the same process PRID as the wort cooler, as it still belongs to the brewhouse. The fermenting
tank has its own PRID, sintenixes different batches into a new batch.

Other settings

¢tKS awSaSid vdzryidadageéd yR awSaSid al GSNAFEE NBE 2LIAz
I ySg GNIya¥SNI adFNIa o6& aSidAay3a a.E aa 5bdal GEEdDwWS
data to be able to confirm thg LJS NJrépaedtD a
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Process Unit

A "unit" is a production unit, such as the Fermentation tank, Pasteurizers or Filter, called in the above systems and
sequencer. ProgrammirtgeseUnits is where most of the programming is being donatiypical project. Units

contain all the Phaseendaction andare the consumers of all the control moduléBoachieve quick and easy
programmingthere are some helper functions and Tools provided.

Units are theentities that executehe phases of the steps definedarRecipe A unit will carry outthe following
tasks:

1 Copy the Parameters from the current recipe step to the current parameters in the Unit Data block
1 Executehe Unit function, with the corresponding Phase, according to the current step
1 Register Historical events if any Phase or step has finished.

General Structure of a Unitin the PLC
In the PLCand Unit is always composed of:

1 AuUnit data block which holds the Units recjgtatus,and some user data.

T A Unit Function block, which includes most of gemneral unit settings, such as Actuator release,
Parameter transfers, and other logic that is mekatedto recipe execution. This Function block,
eventuallycalledFC100, which theaalledthe Unit Function.

T A Unit Function, where all the Units Actions are programmed.

TheUnits followa fixed numbering scheme of: Unit DBCand FB = Unit Number + 100. For example:
M Unitl DB 101, FB 101, FC 101
M Unit2 DB 102, FB 102, FC 102
M Unit 120 DB 220, FB 220, FC 220
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Flowchart
The following diagram represents the execution flovaohit of one single PLC cycle
9 Firststarts with the OB1 where the unit's FRaled.
1 Inthe FB, actuatanterlocks(releasespre performed, process values and parameters are transferred,
and the FC of the same unit is called.
1 Inthe FC, the executions that must denductedin each step areonducted counters are reset, etc.

The flowchart in the cycle can be represented as follows.

a1

tall Sy Begin
Cal UnE Funstion Riocks

External HMI Communcatoing

PLC Commasications

| call Sys End

Sysbeyin Skl

Time Maragement |

| Window Management |

Control Module Execution Historical data recording | Farameter Channels |
VI Commu
Uit Function Black
Cortrul module Aarms
.Unlk Parameter current vl :.
it Fumction

Urit to Unit communization

il dols block

Y Linil ik Lo
“Current Urit datablock” (D100} T8 camemurication

e i | II
o Gistributon

[ s it |

Calling Uit Function

»
Fualuata Lnk Commands
Handle Redpe and next step
Parameter handling, timees et

|capy “currant Unit databiock” (mEL0C]
o Lnit data blnck

Actuztor “wAuta” asskanment

Irterlacks
il Cuntion [ock

Control module Marms

Uit Paramater current walises

Copy Unit data block to
“Current Unit datahinck” (DB100)

Uit Status Handling

alling Unit Functian |

Cvaluate Uit Commands

Handle Radpe and next stop |

Fararmeter handling, timers et

[cepy "Current Unit databicek” (OR100]]
Lo Unit dats bludk

Achustor “shuta” assignment

Interlocks
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Unit Function Block

The Unit function block represents the Entry point for the implementatioa®focess unit and its functionality.
The function block is an FB that should have no Parameter and no Static values, so that it can begcallédy
(Unconditional Call) from the OB1 plc ay@xecution Organization block.

The Process Units functidriock hasthe followingresponsibilities, more details in the next

=A =4 =4 4 -4 4 -4 4

Unit Function
The unit function implements all the logic of a Proc#sg Aptia@ek. These phases are being called fegipe
from the BatchXpert configuration, where you define the order of phases and steps to exacdtehat

parameters exist in each phase.
The unit function will be executeichplicitly from the FC100 call, in your Units Function Block.
You will find more information in the dedicated chapter of this manual.

User Data

Many implementations neetb store some user data specific aaunit. This may be the accumulation value of an

Transfer Current values to the Units Parameter Modules
Call FC100, which wiie callecthe Unit Functionwhere all thephasesare implemented.
Activate Digital input alarms
Activate Analog input alarms
Handle Counters, assign pulse values to them, or generate pulses from current flow values

Set xAuto on thé\ctuatorcontrol modules, so they assume their automatic condition from this unit
ImplementActuator Release logic

Any other additional logiayhichis not dependent on a specific recipe or phase

GCft2g LyidS3NI @by valuzyi@m averaje calcultidn etc. For this, each unit includes an
G! {9wé aSOUA2Yy A~heseNldluas canye fieelyRised for ardy pupOse the programmer sees fit.
Address Symbol Type Remark
0.0 b24 BOOL user bit
0.1 b25 BOOL user bit
0.2 b26 BOOL user bit
0.3 b27 BOOL user bit
0.4 b28 BOOL user bit
0.5 b29 BOOL user bit
0.6 b30 BOOL user bit
0.7 b31 BOOL user bit
1.0 b16 BOOL user bit
1.1 b17 BOOL user bit
1.2 b18 BOOL user bit
1.3 b19 BOOL user bit
1.4 b20 BOOL user bit
15 b21 BOOL user bit
1.6 b22 BOOL user bit
1.7 b23 BOOL user bit
2.0 b08 BOOL user bit
2.1 b09 BOOL user bit
2.2 b10 BOOL user bit
BatchXpert Engineering
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2.3 b1l BOOL user bit

2.4 b12 BOOL user bit

25 b13 BOOL user bit

2.6 b14 BOOL user bit

2.7 b15 BOOL user bit

3.0 b00 BOOL user bit

3.1 b01 BOOL user bit

3.2 b02 BOOL user bit

3.3 b03 BOOL user bit

3.4 b04 BOOL user bit

3.5 b05 BOOL user bit

3.6 b06 BOOL user bit

3.7 b07 BOOL user bit

4.0 DINTO DINT user long int
8.0 DINT1 DINT user long int
12.0 DINT2 DINT user long int
16.0 DINT3 DINT user long int
20.0 DINT4 DINT user long int
24.0 DINT5 DINT user long int
28.0 DINT6 DINT user long int
32.0 DINT7 DINT user long int
36.0 DINT8 DINT user long int
40.0 DINT9 DINT user long int
44.0 DINT10 DINT user long int
48.0 DINT11 DINT user long int
52.0 DINT12 DINT user long int
56.0 DINT13 DINT user long int
60.0 DINT14 DINT user long int
64.0 Valo REAL user value
68.0 Vall REAL user value
72.0 Val2 REAL user value
76.0 Val3 REAL user value
80.0 Val4 REAL user value
84.0 Val5 REAL user value
88.0 Val6 REAL user value
92.0 Val7 REAL user value
96.0 Val8 REAL user value
100.0 Val9 REAL user value
104.0 Vall0 REAL user value
108.0 Valll REAL user value
112.0 Vall2 REAL user value
116.0 Vall3 REAL user value
120.0 Vall4 REAL user value
124.0 Vall5 REAL user value

User Data Example
Simple Time Delay counter

/[Count timer

L UxxD.User.TimerDelayMem /IAccumulated Time

L CycleTimeSec /[Current time in seconds: 0,012 = 12 msec
+R

T UxxD.User.TimerDelayMem /[Save new sum to the accumulation
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/[Check timer

L UxxD.User.TimerDelayMem

L 30.0 //30 seconds

>R

SPBN TiDo

L 0.0

T UxxD.User.TimerDelayMem /IReset Accumulated Time to restart it

/IDo something here
TiDo:

Detect Silo number has changed
By using User Variables, the transfer of the current silos has-ayare delay. Thus, to activate a log entry in a
silo it can be swapped, thereby logging the deletion of the previous silo.

UserDint 01: Memory of the next silo number:

L "Dxx".User.Dint1DIn1
T "Uxx".Para[13]. Val

L "SiloNo"

L "Dxx".User.Dintl
<>D

U(

LO

>D

)
S "ProtWrite"

L "SiloNo"
T "Dxx".User.Dintl
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Unit Data block

A Unit data block which holds the Units recipe, status, and some user data.

Data block overview

Address Name Data type Description

0.0 U mt 7+ HOURQ W General Unit status, Program
Numbers, Prid etc.

80.0 User PO1U004 The User Data Area

208.0 StartOption mt 7FHEqc¢ | q8 GqRY U The Start Options that where active
the current Recipe

240.0 Property ARRAY][..32] of REAL The unit properties

368.0 StatuslInfo mt 7TEHOURqEqcqet f N6IWIH9 2 | |Hyikajcstadud R q

400.0 Para ARRAY]. 40] of "sBx ParaM" NEIJHGE! ¢alqldl t HY
current active phase

1000.0 Recipe The current Recipe

1000.0 Recipe. Header sBx RecipeHeader The header of the current Recipe

10024.0 Recipe.Steps | ARRAYI..19] of "sBx RecipeStep" | All the steps of the Current Recipe

$A0OA AITAE O51TEO 30A0000

Address| Symbol Datatype Comment
0.0 Used BOOL spare
0.1 HornOpReques BOOL horn operator request
0.2 OpRequest BOOL operator request
0.3 s03 BOOL Spare
0.4 s04 BOOL spare
0.5 s05 BOOL Spare
0.6 s06 BOOL spare
0.7 s07 BOOL spare
1.0 Steril BOOL unitsterile
1.1 Clean BOOL unit clean
1.2 NotClean BOOL unit not clean
1.3 Productl BOOL product 1
1.4 Product2 BOOL product 2
15 Product3 BOOL product 3
1.6 Product4 BOOL product 4
1.7 ReqCIP BOOL Unit must be Cleandzkforenext Production
2.0 GAIQuitt BOOL generahblarm acknowledge
2.1 Ign BOOL ignore alarm
2.2 Sim BOOL simulation
2.3 Run BOOL unit in run mode
24 Pause BOOL unit in pause mode
2.5 Hold BOOL unit in hold mode
2.6 EmHold BOOL spare- unit in emergency hold
2.7 Maint BOOL maintenance
3.0 GAl BOOL general alarm
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3.1
3.2
3.3
3.4
3.5
3.6
3.7
4.0
8.0
12.0
16.0
20.0
24.0
28.0
32.0
36.0
40.0
44.0

YMLOGICS

GAIS

SCE
Watchdog
Step0
ReadyStart
Active
CIPModus
UnitNo
Phase
StepNo
Charge
Prid
ProgNo
Message
THold
TRun
TStepRun

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
DINT
DINT
DINT
DINT
DINT
DINT
DINT
REAL
REAL
REAL

TRecDownLoac REAL

BatchXpert

Engineering

general alarm save
spare- status check error
watchdog alarm

unit in step O

unit ready for start
unit active (not step 0)
unit in CIP modus
unit number

phase number

step number

charge number

Prid

program number
message text

time Unit in hold

time unit in run

time step in run

time recipe download
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Unit Function Block

The Unit Function Block is where ymanageand set up most of the logic thatustrun independently of any

wWSOALIS 2NJ NBOALIS LIKIF&S ft23A00 ¢KAA dzadz ffe AyOf dzRS:
G! Oldz 62N AYyiSNX 201a¢é¢o

Eventually this function block must call FC100 with the curdeyft Aniinébér as input parameter, so that it can
eventually calyour Units function, with parameters from the currently executing recipe.

The Unit Function block is executed exactly once every plc execution cycle (directly from OBL1).

Usual Structure of a Units Function Block
Usuallya Unit Functionblock will have the following general structure, althougls example is stripped-down

example whichshould onlyindicate its functionality.

FUNCTION_BLOCK "U005 config"

TITLE =Unit 005 Example Unit

BEGIN

NETWORK

TITLE =Init

/IHere we preset some Help Variables that we can use later down for creating all
/lthe Interlocks

/[Here we set the Emergency Stop Input that applies.
UN "Bx DIn D".DIn[7].Gals  //We want the User to confirm the alarm
U "Bx DIn D".DIn[7].Sig

= #EmStop
/[Here we set vessel specific safety equipment, such as " Manholes ", "Key Switches"
/let. This will block Actutors that are Connected directly to the interior of the
/[Tank

UN "Bx DIn D".DIn[8].Gals /IManhole Switch: We want the User to confirm the alarm

U "Bx DIn D".DIn[8].Sig

UN "Bx DIn D".DIn[9].Gals IIKey Switch: We want the User to confirm the alarm

U "Bx DIn D".DIn[9].Sig
= #VesselSafe

//We can mark the Actuator as "Safety relevant”, so the user cannot activate
/I[simulation nor Ingnore form the Faceplates. The Delay times are also limited
/Ito a few seconds (so the User can //not input an OFF Delay of 9999 Seconds,
/leffectivly eliminating the alarm).
Set
S "Bx DIn D".DIn[8].xSafety  //Manhole Switch
S "Bx DIn D".DIn[9].xSafety  //Key Switc

NETWORK

TITLE =Parameter transfer

/[ Here we transfer some Current values form the corresponding Control modules
/l to the Parameter modules of this Unit

L "Bx Cnt D".Cnt3.PVal; /I Totalizer Water Amount
T "UO0O05 data".Para[15].Val; /[ Amount Water

L "Bx Aln D".Aln14.PVal; /ILevel of Unit

T "UO0O05 data".Para[14].Val, /ILevel of Unit

L "Bx Aln D".AIn19.PVal; /[Temperature of Unit

T "UO0O05 data".Para[18].Val; [[Temperature of Unit

... Ilnere are more assignments, as needed
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NETWORK
TITLE =Unit Phase Control
/[Here we  must call FC100, which in turn eventually will call the Unit

//Units number to the function

CALL "Bx Unit" (

NETWORK

TITLE =Analog Inputs

/I Here we can activate any analog input related Alarm. Usually this means that we
/lactivate extreme limites.

1l

/IPlease keep in mind, that you can also activate these alarm limits from the

/lthem from the facplate, since the PLC will always overwrite the value set by
/lthe faceplate.

1l

/IThis means, that we should only set alarms that are absolutly necesary, or have
/lsome kind of logic to them, and leave the other alarms to the user to be
/lactivated or deactivated.

/IPermanent Alarms
Set

/[Simple Alarm logic.
//If the Actuator output is TRUE, meaning the Actuator tries
/lto activate, the Low Low Alarm is activated. Keep in mind that the Alarm delay
/Iwill still apply and give the alarm condition some thime to "normalize"
U "BXActD".Act[179].0ut //Pump Running
S "BXAInD"AIn[1].ELLA  //Flow Alarm

/I low water flow
U "Bx Act D".Act130.0ut; /[Product Pump
S "Bx Aln D".AIn19.ELLA; /IProduct Flow Low Alarm

/[ alarm low pressure in pipe
UN "Bx Act D".Act127.0ut;
U "Bx Act D".Act304.0ut;
UN "CIPModus";
S "Bx Aln D".AIn11.ELLA;

NETWORK

TITLE =Calculated values

/[Here we have a calculated value that is represented as an Analog Input
/IWe do not want any scaling to happen, since we already calculated its

/[AIn 60: LT_P_02x1: difference pressure measurement lauter tun
L "Bx Aln D".AIn12.PVal;
L "Bx Aln D".AIn11.PVal;
-R :
T "Bx Aln D".AIn60.xPVal;

SET ;
S "Bx Aln D".AINn60.NPA;

/| / Process value. We avoid this by sett.i

function,
/lwhere all the Unit Phases are implemented. It is important to assign the Current

UnitNo :=5); /[Here we must give the Unit Number

/[Faceplate, so if we set them here in the PLC, we take away the option to adjust

S "BXAln D".Aln[1].EHHA /IVolume of Tank, high alarm, to avoid overfilling

ng the

ANPAQ
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NETWORK
TITLE =Digital Input Alarm
/ISimilarily here we activate Digital Alarms

/ISimple example
SET
S "BxDlIn D".DIn[2].EAO /fif the Digital input becomes FALSE, it will activate an alarm

/[Example for alarms depending on the Process
/lif the Wron panel os connected, or the correct one is missing, we activate an

/[ alarm
U #Production
S "Bx DIn D".DIn[12].EAQ //Panel Connection sensor for Production
S "BxDIn D".DIn[13].EA1 //Panel Connection sensor for CIP
U #CIP
S "BxDIn D".DIn[12].EA1 //Panel Connection sensor for Production
S "Bx DIn D".DIn[13].EAO0 //Panel Connection sensor for CIP

/IUsing an "LSL Empty Signal” as dry run Protection for pumps
/Nif the pump is transferring from the vessel, we activate an Alarm on the LSL
/lwhen it is "Empty 0 a nadljust an Alarm delay of arround 30 seconds.
/[This means, if the pump runs for more than 30 seconds, while the vessel is empty
/it will activate an alarm, which in turn can block the pump

U "BXAct D".Act[179].0ut //Transfer Pump

U "Bx Act D".Act[123].0ut //Outlet Valve of Vessel

S "BxDIn D".DIn[1].EA1 //Empty signal of Vessel (TRUE = Empty)

/I Similarly to the Analog Input alarm, we manage Digital input alarms
SET ; /[These are unconditionally active
S "Bx DIn D".DIn37.EAO;
S "Bx DIn D".DIn38.EAOQ;
S "Bx DIn D".DIn40.EAOQ;
U
S

"Bx Act D".Act304.0ut; /[Here the alarm depends on an Actuator
"Bx DIn D".DIn84.EAO;

/I Manhole Alarm

S "Bx DIn D".DIn169.EAO;
NETWORK
TITLE =Counters

/[Here we have to activate the Conters "Count signal monitoring" if the transfer
/l[pumps are running and also assign the Counting signal to the Counter module.

I

//We recommend that you configure your Flow meters to deliver a "Normally High"
/Isignal, which becomes "LOW" when a pulse is transmitted. The reason for this

/list, that then you can make an "Alarm when FALSE" monitoring on the Counting

/Isignal, with a delay time of 2 seconds, knowing the pulse will pull the

/linputs low for only a few miliseconds.

/[But if the counting input gets disconnnected, you will create an alarm.

1l

/IMost modern Flow sensors allow you to adjust the Counting signal to "Normally
/[High". Sometimes the setting is called "NPN" or "PNP", referring to the
/[Transistor type that is used.

/lif the Pump is running, we activate the Pulse monitoring.
/lthis montiores that we receive impuleses earlier than the
/[Alarm delay on the Conouter module.

U "BXAct D".Act[179].0ut //Transfer Pump

UN "UO0O05 data".U.Step0; // The alarm is not active in
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S "BX Cnt D".Cnt[5].EAImp

/[Here we assign the Counting Digital input to the Counter module
U "BX DIn D".DIn[97].Imp
S "BX Cnt D".Cnt[5].xSig

/IAs mentioned above, if we have a "Normally HIGH" counting signal, we can monitor
/lit. If FALSE for more than about 2 seconds, we can safely assume that the Signal
/lis damadged and activate an alarm

SET

S "Bx DIn D".DIn[97].EAO

NETWORK

TITLE =Regulators

/[Here we define when a regulator starts acting, and what its nominal and current
/Ilvalues are. Usually, the Regulator starts acting when an Actuator is activated.

/I no physical output but nevertheless can pe activated
/[HMI symbol on the Graphics display.

1l

/IFor regulators we basically must assign the following to the Regulator Module:
/I - When should it start "Regulating"

/I - What is its Setpoint

/I - What is its Current Value

/I - What is its "Fixed value"

/lif the Valve opens, we start regulating and activating alarm monitoring
U "Bx Act D".Act328.0ut;
S "Bx PID D".PID9.MStrt; /IThis will start regulating
S "Bx PID D".PID9.EAI; /land start the Alarm monitoring

/I Transfer the Nominal and current values
L "Uxx".Para[12].Sp;
T "Bx PID D".PID9.xSp;

L "Uxx".Para[l2].Val;
T "Bx PID D".PID9.xPVal;

/IThe Static Value is used if the Regulator receives the "MStc" command
L "U0O01l data".Para[15].SP
T "Bx PID D".PID[1].Stc

NETWORK

TITLE =Manual/Automatic Han dlin g

/IHere we assign the desired automatic state form the Unit onto the Actuator

/I modul es. Since we are using the ARuno symbol
/I of the last FC100 call, this must be programmed after the FC100 was called,
/labove.

/IActuators

"Run";

"Bx Act D".Act10.xAuto;
"Bx Act D".Act11.xAuto;
"Bx Act D".Act42.xAuto;
"Bx Act D".Act43.xAuto;

nunumunc

/[Here we do the same for Regulators and Frequency Converters
R "Bx PID D".PID5.MSpExt;
R "Bx PID D".PID5.MCOn;
R "Bx FC D".FConv1.MSplInt;

NETWORK

/lif there is no physical device, you should createatbor @ Vitha

by it§g

S , whi
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TITLE =Act  Safety Releases

/[Herewe program the | ogic for the fSecurThetusercBnadte as e o
/I ignore this release , and should include safety equipment, such as Manhole

/Iswitches, Emergency Stops etc.

/[Here Are Actuator Interlocks, which depend on the Emergency Stop, but are not
/IConnected directly to the interior of the Tank, so the "Vessel" safety does not
/[Apply to them

U #EmStop

"Bx Act D".Act[27].Rel

"Bx Act D".Act[556].Rel
"Bx Act D".Act[555].Rel
"Bx Act D".Act[432].Rel
"Bx Act D".Act[123].Rel
"Bx Act D".Act[334].Rel

/[Here Are Actuator Interlocks, which are Connected directly
/Ito the interior of the Tank, so the "Vessel" safety does
/[Apply to them

U #EmStop

U #VesselSafe

"Bx Act D".Act[28].Rel
"Bx Act D".Act[56].Rel
"Bx Act D".Act[55].Rel
"Bx Act D".Act[42].Rel
"Bx Act D".Act[13].Rel
"Bx Act D".Act[34].Rel

/[Actutors that are not subject to any of the safety interlocks, come here.
/IThis however usually only applies to "Lamps”, "Accoustic indicators" and such,
/IAnd NEVER to Energized equipment such as Valves or Pumps.
/[Energized equipment must always be interlocked by at least the Emergency Stop
SET
= "Bx Act D".Act[13].Rel
= "Bx Act D".Act[34].Rel

NETWORK
TITLE =Act Releases
For all further releases please see Actuator Interlocks
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Simple Interlocks examples
More Detailed examples can be found hefetuator Interlocks
In this example we will only show some examples. We separate it out into dedicated segments because Interlocks

usually are quite complex and verbose

NETWORK

TITLE = Act45 - dosing pump CacCl2 lauter tun

/[This pump may only run when the signal is true and the actuator 125 is off
U "Bx DIn D".DIn88.Sig;
U "Bx Act D".Act125.0ff;
= "Bx Act D".Act45.Rel2;

NETWORK
TITLE = Act 112 - valve CIP return lauter tun
/Ithis Valve may only open if the other one is closed

U "Bx Act D".Act107.0ff;
= "Bx Act D".Act112.Rel2;

NETWORK

TITLE = Act124 inlet valve 1 lauter tun

/Ithe inlet can only open if the tank is not full
U #VesselSec;
UN "Bx Aln D".AIn12.MHHA;
= "Bx Act D".Act124.Rel2;

NETWORK
TITLE = Act127 - valve weak wort to weak wort tank
/IThere is no Interlock, it is always enabled

SET ;
= "Bx Act D".Act127.Rel2;

Pump Interlocks
Pumps areeomplexto correctly interlockTheinterlocks are divided into three parts:
1 Atleast one suctiomway must be open for the pump to noavitate.
9 Atleastone pressure way must be open, so the pump has somewhere to go
T 'YR (KS alFF¥Sde SldALIYSYyd Ydzad 6S hYd ¢KAA dzidz €
NETWORK
TITLE = Act304 - lautering pump
/|l Here we preset the signals, so we can | ater fAS0 t

complex AND/OR constructs
Clr

#Suction;
#Pressure;

/ISuction side
/lIn this example, there is no Suction side valve, the pump is directly connected
[Ito the Tank

SET ;

= #Suction;

/IPressure to PRV
U "Bx Act D".Act132.0n;
U "Bx Act D".Act143.0n;
U "Bx Act D".Act324.0n;
S #Pressure;

/ICirculation
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"Bx Act D".Act126.0n;
"Bx Act D".Act324.0n;
#Pressure;

nwCcc

/[Uadl
U "Bx Act D".Act127.0n;
U "Bx Act D".Act324.0n;
S #Pressure;

/IGeneral Release
U #Pressure;
U #Suction;
UN "Bx DIn D".DIn84.GAIS;
U #VesselSec;
= "Bx Act D".Act304.Rel2;
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Unit Parameter Module

(M Batchxpert Configuration Editor

Before we can talk about implementing e

Imprimir Herramientas

Phasedogic in the Unit Function, weust b oo, L3

talk about UnitParameteModules, since

they areavital partof how thisworks. o
BatchXpert allows you to define a maximun 3 - e ——
of sixteensimultaneous Parameters per S"{f}f.n;;:g e [ m——
Phase, fromatotal of forty available '“'2@”“ ) E”
modules. This means that you have 40 Py i T
Parameters available, but you can only & Lo —
assigrsixteenof them simultaneously ta it S,
single phaseOf these 40 Parameter > S i
modules, parameter Module Number 1 is

Ftolea d&ASR La Ly da-. RRE T G D er 1y

this module you can changbe time Figure5 Example of a Parameter module configuration inBach Configurator

resolution Secondsminutes, hours), but it is

tglea AyaSNyrftte OGNBFIGISR a Iy a2l GOKR23¢ GAYSO

7?

If you need morehan sixteensimultaneougparameters, you shouldheck if there i@ possibility to offload some
parametersinto properties,switches,or other modules. For this yanustanalyze carefully if the parameters
reallymustbe different in each recipe, or if they can be a global paramétgonod example of thisd 9 Y LJG &
RSflFe ¢CAYSNER:éD !'adatfe GKSaAaS INB ySOSNI OKFy3ISRI | yF
Parameters, but rather be Properties.

All parameters o& step are represented asparameter line in the
Gt N2OS&aa 5SiFrAtaés tftaz2z OFffS
detail window, you will have access to sikteensimultaneous |l”1“3""""a‘“re LG 2 11.00

Parameters that you defined for the current Phase bit. Ji14 ouanty ater 1 100.00

I[15] Flow Water ! hifh: 20.00 15.00
Parameters have a Type, which defines how they behave, a Nominjliél Temperature Water 1 -G ot
and current value, as well as some statuses that the user can use {121 Rirwerk e

the Phase logic.

OAOAI AOAGstatdDss T 1 Ad
Every Parameter, independently of its typeasl y a5¢ &0l Gdzas 6KAOK Ay Rathée (1Sa
452ySé A0FGS AAd AAYLES® RSFAYSR LAy

OD0EeEQO0O0T | ROE®OWE & Qev@d 6 Q
This means, that every time the current value is greater or equal to the Nominal value from the recipe, it is
YIEN]J SR Fa a52ySé FNRY (KS a5¢yAaliFdnzdidRy ®0 8 KAzASKSI 3
the case of timers, will indicate that at least the set amount of time has passed.
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Parameter type: Nominal and Current Value

This is the most common case that you will use. It simply represaraminal value that haa current value
FaaAdySR G2 Al LG KIFa y2 aLISOAlLt FdzyOliArzyltAades St
Parameter type uses.

The current value for these values MUST be assigned form the user program in the Unit function block in the

Gt I NI YS{ SoestionNI y & FSNE

Parameter type: Time as Seconds, Minutes, hours, or days
This timer will automaticallincreasetheir Currentvalue by the time elapsed during the last execution
Depending on the time base used, the nominal and current value will represent these base values.

T LF¥ GKS a{é¢ O0{UGINIO /2YYl yBouting (GNHz2SX GKS OdzZNNBYy i

T LF GKS a{¢ oO0{U0INIO /2YYFTYR 06S®®dYSa (NHS:Z (GKS Odz

T LF GKS dalé¢ o1 2fR0O [/ 2YYIl YR 0 Scountvasdemandblzs zurrdntK S O dzNJ
value.

T LT GKS awSaé¢ owSasSio /2YYFYyR 06802YS4& GNHzSZ OdzNNJ

{AYyOS (GKS / d2NNByli OFftdzS Aa Idzi2aYFGAOFtft& AYONBIaAy:
effectivelyfunctionsk & & 2dz LYRAOF GA2Y GXIIGa GIKSYy I ¢iAar SNK K | 3l MIf ¥ $.4
true.

Since the current value @untingautomatically, yowwannotg NA 6 S G KS a1 f ¢ BPritfuickos LI N
6f201 a4 82dz 62dA R F2NI Iy Gb2YAYlf FyR / dNNByd +I¢

Parameter type: Nominal Value

¢tKSaS 62N)] aAYAfFNIe@ G2 GKS &b 2 YA shob thd cyrient valleNiNtBey G = |
process details. The transfer of the Current value in the Unit funtiiockis optional.

lfazy GKS a52ySé¢ adlddza YlFe&z 2N Yl & ayalidiCumebtvaietb A RX F
0KS daxlfé¢ 2modilkKS LI NI YSGSNI

Parameter type: Current Value

¢tKSAaS 62N] aAYAEIFINIe@ (2 GKS ab2YAYylFf FyR [/ dNNByid =!I
Process details. Since there is noway to dedibe2 YA Y I f @1 f dzS§ FNRBY (GKS 2LISNI G2N
statuscannot be used with these parameter types.

Parameter type: Enumeration

CKAAE OFtdzS 62Nyl a tA1S GKS ab2YAylLlt =zl tdsSé¢x SEOSLI
details, instead of a numeric value.

This iextremely helpfulf you have discrete values that may be valid nominal values, instemdabfie range. For
SEFYLX ST F2NJ GKS aStS0GA2y 2F Ly a! I3AdF0d2N . SKI @A 21
0 = Off

1 =0n Slow

2 =0n Fast

3 = Onintervals
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Parameter type: Material type and Material
CKAA @I fdzS g2NJ a
RSGUIAfTad ¢KSaS LI NI YSGSNB daiedsedtd & oz
indicate material usage in the recipe to the user.

Ay GKS t NROS

aa

tA1S GKS asblation ghMaterial Typedad Materiabited S LI (

Forexamplejfyouhavea. SGSNF 3S aAESNJ GKIFd KF& aSLINIGS daAEAYS
parameter to let the recipe define what ingredient must be dosed into the beverage mixer by the operator. The
selected Material Name is then displayed in the Process details.

Visualization Type

Thevisualizatiorof a Parameter affects the color that is given to the parameter in the recipe and the Process
detail dialog. It has no effecn the PLC programming and does not affect any functionality.

Change Setpoint at Run Time

UnitNo l 1 IWInOpen: l 600.00

[1] Watchdog ¢ min:

1.00

Parameter modulé&Nominaland current values are accessible from
thet N2 OSaa RSOGFIAf 2AyR2g3 | faz2 OFf:

I[l 1] Temperature 1 °C:

2.00

11.00

nominal value is changed, thigll generate an entry in the historical

l[u] Quantity Water / hi:

100.00

14.00

data collection system, so that each parameter change is traceable.

|[1 5] Flow Water / hirh:

20.00

15.00

I[lﬁ] Temperature Water 1 °C:

52.00

22.00

Ji21 Riinrwerk:

Aus

Programming Examples

Basic Timer to en@d Phase.

U "PA"

A"DIn". DIn[12]

ON "PH"

= "PhaseEnd"

S"Uxx". Para[2].S

.Sig
ON "Act".Act[32].0Out

S"Uxx". Para [2].H

U "Uxx". Para[2].D

/[The Parameter module 2 is defined as Parameter Type = Time as seconds

/IStart the Parameter Module

/I LSL
/[Pump

//Stop counting if the pump does not run

/lthe timer has reached its nominal value
/' End of step

Basic Nominal and Current Value to endPaase.

Network
TITLE =Parameter Transfer

L "Aln". Aln [1].PVa

//In the Unit function:
U "PH"
S "Act".Act[32].Aco

= "PhaseEnd"

//In the Unit function block:

T "Uxx".Para[10].Val

U "Uxx".Para[10]. D

/[The Parameter module 2 is defined as Parameter Type = Nominal and Current Value

/ITemperature of Tank

/[Heating

/IThe Temperature has reached its nominal value
/IEnd of step

BatchXpert
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Structure

Address Symbol Type Remark
0.0 S BOOL | start parameter module
0.1 H BOOL | hold parameter module
0.2 Reset BOOL | reset parameter module
0.3 OK BOOL | OK
0.4 s04 BOOL | spare
0.5 s05 BOOL | spare
0.6 s06 BOOL | spare
0.7 s07 BOOL | spare
1.0 No BYTE | Parameter module No
2.0 OnlySp BOOL | only setpoint
2.1 OnlyVal BOOL | only value
2.2 Enum BOOL | enumeration
2.3 TSec BOOL | time in sec
24 TMin BOOL | time in minutes
25 THour BOOL | time in hours
2.6 TDay BOOL | time in days
2.7 s27 BOOL | spare
3.0 Endcond BOOL | phase end condition
3.1 Manulnput BOOL | manual input required
3.2 AlarmCond BOOL | alarm condition
3.3 s33 BOOL | spare
34 s34 BOOL | spare
3.5 s35 BOOL | spare
3.6 s36 BOOL | spare
3.7 s37 BOOL | spare
4.0 Sp REAL | setpoint
8.0 Val REAL | value
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Unit Phases

The Unit function is where all the Phasesoihit are implementedA Unit phase is discrete processing step i

recipe. It hasadefinitive beginningandRS TAYAUGA GBS a9y Ré HKSNB GKS NBOALIS
Phase, defined in the recipe. A Phase also comes with a set of up to 16 configured Parameters, and their Nominal
values that represent all nominal values of this Phase.

Phases can be combined in a recipe in any ottiepperatorchooses andhave no order of execution. The order
of execution of the phase depends solely on the recipe and the order in which the passes and steps are defined in
it.

Examples for Phases are:
1 Heating Up

Transfer

Filling

Mixing

Homogenization

Boiling

=A =4 =4 4 =4

All actions that a Phasaust perform, everyActuatormustactivate, evergtimer it muststart, are programmed in
GKS tKFAS Ay (GKA&A !'yAl FdzyOliArAzyod 1fazy (GKS at KIas ¢

However, keep inmindthalLJK I+ &S 2yt & aYy2gaé GKIFIG A0 Kra FAYAaKS)
previous stepsvere. Thisinformation is only availabli the recipe andshould not be of any consideration in the
implementation of a phase.

Calling the Unit Function
In your UnitFunctionblock, there is n@xplicit call to your e
Unit function, because this function is being called from the |
FC100 that you cdilom your Unit Function block. This [ et e
FC100 call will provide a lot of facilities, status signals and i
evaluate all the commands that you ca@nd to the Unit

from your Unit function, and it withanagerecipe loading,
check which step should be executed, parameter handling
and so on.

But you must keep in mind thgour Unit function will be
executedby FC100 whenever and mor importantly, as often
as this function sees fit. kbnsequencethis Unit function
may be called multiple times duriragsingle plc cycle, with
different parametersSo,you cannotrely on this Unit function, to be called only once every plc cycle.

Tuater “wAutn” assignmant

BatchXpert Engineering 158/283
PMLOGICS



Whencallingy . E ! yA (¢ ¢ @tfammtmedfolowiigkaitians: g A £ f

T /2L GKS !'yAiidQa 5 4 ooft2a)] ¢4 20 50. kS nad/ ddzNaNSNVBG 2! Y AGTK

1 Create the unit status signalSe below

1 Reset the unitcommands.

1 Check what Phase must be executex.

9 Process the current steps Parameters, count timers etc.

9 Call the Unit Function

1 Evaluate unicommands angberform the requestedction.

1 Checkwhat phase should be executetext.

1 If there was a step change, load data for the next step and preset the nominal values and configurations
for the parametermodules.

1 Send historical data ifeeded.

The O# O O WhitiD&ablockd | $" pnin(

To make UniEunctionamore portable betweerdzy A & YR LINR2SOG4&as GKS a.akE ! yA
dzy AG 2y 2 GKS &/ dZNNBy i dzy Al Wieriréferriog t®dath éf thedcBrremonit 0 & K A
inside the Unit function. After the Unit function was executed, this data is copied batch tiryhédat@iock.

This means thagou must always use DB100 to refer to any data from the inside thefumdtion or use the
provided unit commands

For example, if you want tstart a parameter module, you canndb it from inside the Unit function:
U APHO
S AUnit 10 Datao. Para[ 10]. S

But must:
U APHO
S ABx Unito. Para[ 10] . S

¢CKS .- JyAle 65.mnno oAttt Ffgleda NBEFSNI G2 (GKS OdzND
Unit data block itself, as it will get overwritten by the curreiay Adét@hiock at the end of your Unit functions
execution.

All thismakesporting units to other units much easier, as you do not need to make any code changes most of the
GAYS® QALISOALTfe& AF &2dz FNB AYLI SYSyUAy3 makéslthesee LI
kinds of applicationstraightforwardand even trivial.
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Status Signals

For convenience, there are many signals provided folRfregrammeito be used in the Unit Function, that

always represent the status of the current unit, where this Unit function belongslitthese signals can be used
throughthe execution of the Unitunction butare ONLY valid inside the Unit function.

If youmustrefer to these signals outside of thénit function, or from a different unit, yomustaccess the
NBIljdzSaGSR dzyAiQa RIGF of20]

RANBOGE & o

Symbol Address Remark

StatusSteril M 1.0 | unit status sterile

StatusClean M 1.1 | unit status clean

SatusNotClean M 1.2 | unit status not clean

StatusProd1 M 1.3 | unit status product 1

StatusProd2 M 1.4 | unit status product 1

StatusProd3 M 1.5 | unit status product 1

StatusProd4 M 1.6 | unit status product 1

ReqCIP M 1.7 | unit status request CIP

Ign M 2.1 | ignore alarm

Sim M 2.2 | simulation

Run M 2.3 | unitin run mode

Pause M 2.4 | unit in pause mode

Hold M 2.5 | unitin hold mode

EmHold M 2.6 | spare - unit in emergency hold

Maint M 2.7 | maintenance

GAl M 3.0 | general alarm

GAIS M 3.1 | general alarm save

SCE M 3.2 | status check error

Watchdog M 3.3 | watchdog alarm

Step0 M 3.4 | unitinstep 0

ReadyStart M 3.5 | unit ready for start

UnitActive M 3.6 | unit active (not step0)

CIPModus M 3.7 | unitin CIP modus for Visu

ShowAlarm M 4.1 | unit status alarm without hold

CIP M 4.4 | unitin CIP modus

PhaseEnd M 4.7 | phase end

PA M 5.0 | phase active

PEH M 5.1 | phase active with emergency hold function

PH M 5.2 | phase active with hold function

PP M 5.3 | phase active with pause function

Start M 5.4 | unit start button

OperatorOK M 5.5 | unit operator OK button

PFCycle M 5.6 | phase first cycle

PLCycle M 5.7 | phase last cycle

Statusinfo MB 1 unit status info

UnitNo MB 10 | unit number

Phase MB 11 | phase number

StepNo MB 12 | step number

Charge MD 28 | charge number

Prid MD 32 | Prid

ProgNo MD 36 | program number
BatchXpert Engineering
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Commands

For convenience, there ammme Commandgrovided for the Programmer, to be used in the Unit Functienich
will always trigger a specific action on tbgrrent unit, where this Unit function belongs to. All thesenmands
can be used through the execution of the Unit function but are ONLY valid inside the Unit function.

A command is executed by setting it to TRUE for a single cycle. All commands are automatically reset, so they car
never stay TRUE indefinitely.

Symbol Address Remark
GAIQuitt M 2.0 | general alarm acknowledge
HoldReq M 4.0 | hold request
Stops the current unit
OpReq M 4.2 | Operator Request

Mar ks the Units as fAOp
an appropriate indication on the HMI screen
and the operation can confirm this action by
clicking the confirmation which will trigger the
AfOperator OKO0 status
ProtWrite M 4.3 | phase protocol write
If activated, will record the current steps
parameters to the Historical protocol, without
affecting any parameter module, or terminating
the current step
PhaseEnd M 4.7 | phase end
Maks the current Recipe Phase as finished.
The Unit will look up the next step to activate
and proceed to initiate a Step Change

StepNoNew MB 9 | step number new (Jump)
By default, this will always point to the Next
step. I f you wadifferent step, 0
you must write the step you want to jump to,
onto this valwue, while

Step Change
When a step of a recipe is completed on a unit (PhaseEnd = TR WtSoperatoraborts the current stepthe
following actions are performed in the samé cycle without interruption.

9 The current step is executed and detects the final condition = 1

9 The current step is processed again with identifier "PLCycle" (last cycle)

f /NBFIGAYI Yy 1TAa02NROIET NBO2NR Ay N KXSNJIRA My dall £ Sa {2(
G { GeS LI

1 Check which step must be executed next. Usually, it is the next step in the recipe, but may be different

RdzS @2 & {2 S8k 20bkSSs £2 LIS NI 2 NJ-odzaFSday QIiKAS2 yol{ fUASILabE 2 NJ &

Recipe valuefor the next Stepare loaded

Status indicators and parameter modules are updated

Parameter that are configured as timers, are reset

New step is processed with identifier "PFCycle" (first cycle)

=A =4 =4 =9
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Jump Distributor

The Jump distributor is used in the default phase selection implementation.

L "Phase"
SPL X000 [/ For invalid phase number
SPA X000 /[Phase 0, is invalid
SPA X001 /lif Phase = 1
SPA X002 /lif Phase = 2
SPA X003 /lif Phase = 3
SPA X000 [ /i f Phase = 4, but it does
SPA X000 [ /i f Phase = 5, but it does
SPA X006 /lif Phase = 6
SPA X007 /lif Phase =7
SPA X008 /lif Phase = 8
X000: SET
SPA END

we jump to AX
not exi st, W
not exi st, W

The Jump distributor load the currently requested Phase number and then jumps to the Jump mark indicated by
0KS FANRG

iKS t KFasS ydzyoSNE 6AGK

WARNING! The SPL instruction will NOT! Jump to the Jump mark with the correct number but will count from top

G2 o20G2Y adFNIAYy3 G n FYyR 2dzyYld 42 GKS NBadzZ G§Ay3
padding

Phases every unit should implement. o

9QSNE dzyAld aKz2dzZ R AYLX SYSyd | asi EWTEPWES

of recipes much easier. These phases are implemented in a way so that the

be copied without changes between Units.

Start Position This is a systephasethat always must exist and cannot have
any parameters. This is the step that a unit Executes if no recipe is started.

NETWORK
TITLE =phase 01: start position

X001: SET ;
[Ithis is a typical start request from
U "Bx UnitCom D".Masterl.Start;

U "Bx UnitCom D".Masterl.Run;
S "PhaseEnd";

SPA END;

a Master unit

2dzYLJ YI NJ

------- | 1: Start Position
= 2: Start Check

------- '@& = 1. Watchdog
....... @& - 27: Start Type

- -

= . 3 Set Unit Status

------- '@& = 1. Watchdog

Start check This stexecutes a check of all control modules that belong to this unit and only advances if all

modulesare automatic and without error.

NETWORK
TITLE =phase 02: start check

X002: SET ;
/I material modul es
U "PFCycle";
S "Bx MM D".Mat20.Reset;

/[Possible automatic Draining
U "Bx Act D".Act109.0ff;
U "Bx Act D".Act112.0ff;
U "Bx Act D".Act114.0ff;
U #AnalogLSL;
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UnitStatusb ¢ KAa Fff2648 82dz G2 &S0 (K Lt yh &S 16§ TA Syimd
82dz (12 RSTAYS (GKS &iGSL) 82dz ¢6lyid GKS dzyAdQa aidl ddz

Stop Unit if a Control module is on error or Watchdog time has  elapsed.

5SLISYRAY3 2y (KS ySSRa 2F GKS LINPOSaa e2dz I NB AYLIX S
alarm of the unit or its control modules gets activat€d.coursethis depends on thsituation,and you may

want to adjust this condition to fit your needs. This should be implemented aftphales at the bottom of the

Unit Function.
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Querying the Unit’s current Recipe

CNRY (KS daDadebl¢y 5! MfAd0 &2dz 2yfeée KI @S | 00Saa G2 (GKE
nominal values. If you want to query future recipe steps, you can use one of the provided system functions, that
allow you to query the recipe steps that are currently schedfibeéxecution in the recipe.

Please refertothé 2 YY 2y | St Lfbr fae/indoimatbry, & £
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Examples
Heating up to set Temperature.

Wait until Timer isdone.
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Transfer until empty.

Operator request and Step on when operator Confirms.

Dosing an Additive with a Pump
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Prepare dosing and Handle Material modules.
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5TEO 30A000 3ECI Al g OOEAOA ' AO
a4 YSYGA2YySR 0SF¥F2NBX GKS d. FGOK- LISNIi¢ TN YSE2N] LINE
when implementing your unit phases inside your unit function c@dkthe following Signals are only valid inside

aUnit FC andapply to all units always to the one where the Unit FC belongs to.

¢tKSasS aArdaylta FNB YSHyd a adG22taée GKIG &2dz OFy dzaf

The most important Status signals are:
Symbol Address Remark

PhaseEnd M 4.7 | phase end

PA M 5.0 | phase active

PEH M 5.1 | phase active with emergency hold function
PH M 5.2 | phase active with hold function

PP M 5.3 | phase active with pause function

PFCycle M 5.6 | phase first cycle

PLCycle M 5.7 | phase last cycle

Phase Active

LY a.FGOK-LISNLIE GKS at! ¢ araayrt Aa olaraortte Ftol @z
in your function codeDifferent systems my implement a function where this phase active signal goes to false
whend K aS9y R¢ HS & OKAIAPBINTIERB2Sa y20 LIzt FI OS | OGA@BS
triggered.

This sometimes has implications if you are setting memory variables inside your faceAbgibsyould then be
GCNRT Syé¢ AT &2dzNJ adGSLJ Aa y2G SESOdziAy3a yeaY2NBod

C2NJ GKAa (GKS FTNIYSE2N] LINRPOARSA K &iggéredydudfaaésSitl get y R ¢
SESOdzi SR 2yS trat GAYS @AGK (GKS 6at[/20ftS8é araylrf s

thisstepd LT &2dz 6l yid aA3ylta G2 386 NBasSi 6KSy &2dz SEA

Phase Last Cycle

- R

Phase First Cycle

The first cycle signal is basically the opposite and gets through the first time a new step or phase is run. You
usually want to use this signal if you have some initializations to do on your Phase, such as resetting counters,
resetting signals or doing s initial calculations.

Phase Hold and Phase Pause

The Phase hold and Phase pause signals are basically the same as the phasegakivatare only true if your

unit is not in hold or not in pause respectively.

This signal is usually used to turn on actuators which usually should turn off when you put your unit into hold. If
@2dz Lzl @2dzNJ dzy Al Ayi(i2 K2fR (GKS FI0S K2fR aAdayltft g3
your actuators.

00AEAO O" AOAESIPEAGHO AITIEHGT EAAOQET 1
To avoid this problem entirely we recommend you use @nit-to-Unit Communicationwhich is integrated into
the BatchXpert framework. Thisusg-dzy A G O2YYdzy AOF A2y FTNI YSGg2N] AYLI S
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asSYl yiAaodas | yeBmmdRigySlicadly avoitlifg this fréblemaltogetheBatchXpert islesigned to
use this communication mechanism to send process signals betwgtnandis thus the preferred method for
communication between multiple units.

Examples
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What not to do

As stated above you should not set memory signals that are not explicitly marked as commands inside your Phase
logics, since they get frozen in the last state the PHASE was active

Do this instead

I BT AT AT O O"1 OA
Ly /2yGNrad G2 GK

FrtasS RdNAy3I (KS I
2y (2L 27

. FGOK- LISNIi ¢ agadsSysz G(KS

1] AYLX SYSyi
@ 2 doilyour CnitziPHages

0
a
a

Put this in your First network of your Unit FC.
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Subphases(Phases inside Unit Phases)

BatchXpert in and of itself does not support Subphases, which are Phases that are running inside of Phases. Thes
FNB Y2al dzZaSR Ay LKl aSa adzOK-pHases for Bdkh/ohithe\difleteht rinsikgS NB & 2
intervals, such as spray bowltdeal inlet, lower inlet etceteraSince BatchXpert does not support subphases,

there's no configure option in your batch configuration, and you must implement thigkabe logic yourself in

the PLC.

To implement these, you basically must program a jump distributor inside of your existing processing phase.
However, keep in mind thahese sulphases will not be managed by BatchXpert and do not generate any patch
events and do not have dedicated statuses. You can, however, trigger a user batch event when you want an event
to be registered in the PLC. You can do this for example every timéngagesone of your suphases, you can

register and batch event manually.

A N A

¢2 YSY2NART S GKS Odz2NNBy i ESOdziAy3 adz LIKI&asS 27F &2 dz
found inside of your unit data block.

Sub-Phase memory

In order to know which current StiPhase is active mUnit-Phase, we have to reseraanemory in our Unit
Datablock,whichK 2 f Ra (i K S -t (KdzNiNGRd#ghlidzaodzld#of @ LJddzi G KAa YSY2NE Ay
shown below.

Ly GKS 9EIFIYLX S 06St26 6S dzasS (GKS T A N& i-blackok yhii & DB1EZ5 A y (

[DB107 -- "U00T data” -- Kunstmann\PLCO2 KS1\ALG210-A1)...\DB107]
Insertar Sistema de destino | Test Wer Herramientas Ventana Ayuda

S|4 BR| o o tdla| 2| <! |[OE W

;Iﬂ 83.&|User.bl& BOOL FRLSE FRLLSE
83.7|User_b0O7 BOOL FRLSE FRLSE
- Y User_Sublhase

BE8.0|User.DIN DINT L0 L0
3Z.0|User.DINIZ DINT L§0 LE0
36.0|User DINI3 DINT L0 L0
100.0|User . DINT4 DINT L§0 LE0
104 _0|User . DINTS DINT Lg0 L0
108.0|User.DINT& DINT L§0 LE0
112 .0|User . DINI7 DINT Lg0 L0
11&.0|User.DINTE DINT L§0 L{0
1Z0.0|User . DINTS DINT Lg0 L0
124 _0|User.DINT10 DINT L§0 L{0
1Z8.0|User.DINT11 DINT Lg0 L0

Sub-Phase Parameters

{AYyOS .l GOK-LISNI R2StKyaBayEiaP&i B @822 NERR{ D &0
phase itself, and do not reuse sub phase parameters, but instead use one parameter for each sub phase
dependent parameter.
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Simple Sub-phase implementation that does not repeat .
In this example we implement a phase that internally runs through differenfphiaises, and on the last sub
phase it terminates the whole phase. Additional comments for description and explanation are maced with blue.

27 Flushing and Circ.

- 2 Circulate Lateral
- 3 Circulate Screen
- 13: Speed Pump

- 15: Quantity W ater
RN JPPRUNE .
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Sub-phase implementation that does repeat its subphases until the Unit Phase ends

In this example we implement a phase that internally runs through differenfphiaises and starts again on the
first one, when the last one has ended. It does this until the Unit Phase itsethidasl. Additional comments for
description and explanation are maced with blue.

e
27 Rinsing
- 1: Watchdog
- 2. Sprayball 1

- 3 Lateral Inlet

- 4 Lower Inlet

- 13: Speed Pump
= 15: Quantity VW ater

. BatchXpert Engineering 174/283
YMLOGICS




BatchXpert Engineering 175283

YMLOGICS



Recommendations when implementing a Phase

There are some recommendations you should consider and felllogn implementinga Phase ira Unit. These
considerations are not unique to BatchXpert but are worth mentioning at this point, so you can make more
reliable applications.

Phases should be independent from each other.

You should never have implicit dependencies between two Phases of a Unit. For example, consider that we have
'y GCAffAy3IE LKIFIAST 6KSNB ¢S INB aSadiAay3a Iy at NBRd
GOYLIWieAy3d (2 S5NIANER&ZOSLEYeIGE NEABKI UREKKE at NP RdzOU
you from filling it up again.

Now consider that the operator can rearrange and ex@movesteps and phases from the recipe as he chooses.
b2¢g GKS 2LISNI 2N R2Sa y2aG 6yl (2 a9oyvYLWie (G2 5NI Ay
FNRBY G(GKS NBOALIS® ¢KAA y2¢ YSIyaszr (KF(i (GKgN&SetAia y2 |

$1 110 AAPATA 11 A 3PAAEAZEA OEAOA OAAEIT ¢ OE
Remember, the operator can remove any step he wishes. For example, consider that you have two Units that
transfer from one to the other.

P'yYAdG m SYGSNB Ay a¢NIya¥
G¢ENIYyaFSNB2yS¢é arayltt o |
recipe.

2 KFG KFLIISya AT GKS 2LISNI G2 N Ré&pAithRascase, it 1 M nededsénd G K S
GENFYaFSNBE2yS¢ (G2 'yAl X 6KAOK gAfft ySOSNI £ SIS ac

NE 6KAOK OI dzaSa

S 'y AG B G2
YyAG M &SyR& GKAE 6¢ S

N} vy & T SNE

wlkiKSNI 6Ky RSLISYR 2y (KS dawAyaiy3a (G2 5NIAYyE LKIF&S
GENI yaFSNI OGAPSe araylft Ay |ff LIKIFASE 6KSNB | ¢ NI y2
Oy FAYAAK GCAf f tddgpantlebtos dojsiep. 6| @ &2dz | NB y 2

52 y20 O2yFdzaS (KA& &2fdz2iA2y 6AGK GKS GE¢N}YAFSNE |

Do not make Phases dependent on previous Phases.
Since phases may be ordered in any order the operator wishes, or not even be in the recipe at all, you should not
assume that a specific Phase has been executed waRrase executes.

Make Discrete phasesh 11 O 3 OPbAphase®3AT EO Al 1 6

ladz-fftes AG A& O0SUGSNI G2 Y2RSt @2dzNJ LINPOS&aa Ay avYlf
does everything. Of course there are exceptions to thisybutshould strive for Phases that to one thing, and

one thing only.

Consider Error Conditions.

When implementing Phase logic, you should always consider the possibdiyneferror happening. Your Phases
should always react in a predictable and save manner to errors generated by control modules.

A phase should always expect critical control modules alarms, and should thus always meagdo
configuration if an error happens.
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az2zald 2F GKS GAYS dphaself@Cortrdzinddilecalad®nbdtivaie? singd ttastustially
deactivates all Automatic controls of your Actuators.

However, sometimes you will have to implement special logic to take these failure conditions into account.

Confirm Dosing whenever possible.

Sometimes you need to measure ingredients into your process. You should always try to measure and confirm the
dosage, and NEVER assume that a product enters your Batch, only because you activated an Actuator. After all, a
Actuator may fail and not open pperly.

LT &2dz R2 y20i KIFI@S G201 tATSNE Fft2¢6 aSyaz2N) 2N aAYAf |
that case you should only be able to count when all valves and pumps are confirmed running.

/[Activate the time permanently, so it does not get reset
U "PA"
S AUxxDo. Para[10] . S

//But only allow counitng if the Valve is confirmed open
UN "Act". Act[13]. ON
S AUxxDo. Para[10] .P

Always Initialize and De -initialize your Phases

L¥ &2dz FNB AYLX SYSyidAy3a LKI&asSa GKFG dzaS a1l St L¥E 06 dzi 2
what value these variables may heave when entering the step. To easorsistent Execution of your phase,

you should always initialize yosignalsand values when entering the phase (PFCycle) and when exiting the Phase
(PLCycle).

/IPreset Help signal when starting phase and also when exiting
U "PFCycle"
O APLCycl eo
R iUxxDo. User. Hel pBitLevel Reached

/[Tank is full
U ABx DInDo.Din[124].Sig [//Full signal
R AUxxDo. User . Hel pBitLevel Reached

/ITank is empty
U ABx DInDo.Din[123].Sig //Empty signal
S AUxxDo. User . Hel pBitlLevel Reached

/IRefilling of Tank
U iUxxDo. User. Hel pBitLevel Reached
S "Act". Act[13]. Aco
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Unit Properties

Each unit can have properties, which are values khi&t5 & & (i | (i A dbangedepeyidig ¢ 2he gkeciiting
NBOALIS® ¢KSadmeantFRINLIORIYFSALNINB 2y 2F (KS SldALIYSYy(s
Gh@SNF 20 >t AdUSIzal KAAKS(EER RadaYieets that aeguipment dependent, but not recipe
dependent.

Configuration
The configuratiorof unit propertiesis done at the class level in the configuration edigmilarly to the
parameters ofa Phase, but since they do not belongaphase, the configuration is done one hierarchical level

above.
[EM BatchXPert [Admin]

Editar Imprimir Herramientas
P @, 2 |19
b Admin * T :

Ingresar  Salir Actualizar  Guardar Desha;:er Agregar
Area
Login Edit
#  Common Settings ] de
£ info
Eﬂ Stations )
=] Enumeraciancs o:
Hardware
freas Englsh:
yi salle de brassage [1] . .
- Cmssch
1) 54 Fitre Refroidisseur de biére [43] Eng. Untt:
Qe -
Properties
-+ Flow Hops Dosing Max [1] Comentario: |
-~ Fow Stabi Dosing [2]
Phases
z Receptura
b Units
Faceplate
YAl LINBLISNIASE FNB F@HAtEF0ES FNRBY (GKS LINPLISNIASA ¢
Vi Batcidpen Matedal Managemeni ([ winmime f see: Joizaaserss [ 0 W

laintenance nit Program
aintenance nit Program

| WinOpen: (01234567

[1] volurme mae< ! hi

12] volume min £ hi:

3] volume release heone 2 7 bl

[4] automatic ackd dosing:
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Programming Examples
Calculate push out amount from properties
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Unit Status

Each unit in BatchXpert automatically incorporatggienicstate management. It can have the following
statuses:

1 Without CIP

1 CIP elapsed.

1 With CIP

Each of the hygienic status will automatically downgrade after set amounts ofAiduitionally there is also the
ail Gdza awSljdzSad |/ lasetamauit 8fNBdudich tzat Gah §in thrgOgkaaid until it
GwSljdzSaida /LtéY gKAOK YStya GKIFIG Ad Ydzad NBFEATS /1

Implementation in a Unit .
The Unit itself detects when it is running productionadCIP recipe. It does this B E 1001: CIP

by monitoring the for changes in the Hygienic state. We recommend that yol 5] stanoptons

Ftglea Lidzi GKS &! yAdG {GF Gdaé aidsLd T otkete i
IS A St i ST N N 0: Start Position [1]

Hygienic state fronarecipe when an CIP has finished. - 1: Start Check 2]

------- 2: Start CIP [31]

3: CIP Active [35]

4:End CIP [32]

On every CIP recipe you should put the following steps at the end

------- 5: Draining [26]
Faceplate & 6: Set Unit Staws [3]

PLCO3UnitStatusinfo

UnitNo m WinOpen: 01234567 | 1234

Process Status Hygenic Status i Product Status
Unit Active Steril Product 1
CIP active Clean Product 2
Startposition not Clean
Alarm Status

alarm active Time/Cycles without CIP

1123456789 0

Watchdog Alarm [

Emergency Hold

0123456789 0

Maintenance

o

Message Status 1123456789 0

Startposition Error

Operator Request
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Starting a unit with an existing or new Batch

For any units to execute and recipe, youststart corresponding united with an existilgatch orStarta new
Batch.New Batches are usually started by the operator via the Graphical user interface.

Prid

9FrOK oFGOK A& ARSYUGUAFTASR o6& | dzyAljdzS at NBRO&EBrRgtoL RSy (
the same Batch. The PRID is unique between all processes, even between different PLCs. The BatchXpert PLC
frame includes functionality to ensure uniqueness of the Prid for up to 8 PLCs connected to the system.

Manually starting a New Batch

To start a recipe or program on a Unit, yvou must click your mouse on the recipe name box in the drive symbol.
o] ] | [ T F i ) { chrange AR | i B ) S Pt 1] e |

This opens the recipe start window, where you can choosedbipe,you want to start. For a prescription to be
initiated, the unit must be in the "Automatic" state.

This will assign a new PRID to the seleciaiti andthus starta new Batch.

Starting a unit from the PLC
BatchXpert provides multiple Helper functions to start a specific unit from the PLC. This usually happens if a
previous unit wants to start the next unit to continue the process in this new unit.

¢KS AGFNIAYy3a t23A0 2F | 'yAl A& dzadd tteé R2yS Ay (K¢
GKS 'yAl GKIG GNRASE G2 adlF NI GKS dzyAidx oAttt aSyR az
position.

Of course, it is also possible to implement any other custom logic to initiate new or existing batches.

At its most basic level, you have to supply a Program number, a PRID and then set the PhaseEnd bigihal in
to initiate anew Unit start. There are multiple different functions to either initiate a new batch or continuing an

existing batch

NETWORK
TITLE =phase 01: start position

X001: SET ;

#ProgNo  //Try to start the requested recipe.
"Uxx".U.ProgNo

=

L #Prid
T "Uxx".U.Prld //trigger an existing Prid a new recipe being downloaded

SET
S "PhaseEnd"

SPA END;
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If no existing Prid is provided, a new Prid is automatically assigned and a new batch is initiatednemdéeRID
is being created.

What happens after starting aunit

Whenay S t NEINI Y ydzZ¥oSNJ A& o0SAy3I 4 Miew ReBige dowhload i Beingl | E E
triggered by the Unit from the currently active recipe masihis recipe download may take a few seconds,
GKAOK YSkya GKIFdG F P yAd Yre y2d €SH@S GKS aidl NI LI
is requested, downloaded and validated by the Unit.

Keep in mind that this process may take a few seconds.

Starting a unit with a new Batch from the PLC

There are system functions to facilitate the startup of new batches or existing batches by any logic you wish to
include.

Starting a unit with an existing Batch from the PLC

There are system functions to facilitate the startup of new batches or existing batches by any logic you wish to
include.
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If you are using integrated Urlto-unit communicationthen you can use the following helper method
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Shared process Resources

Sometimes you will encounter processthat share
certainequipment butcannot use said equipment at
the same time. In Process technology this may often
happen with water supply lineslere often you can see
that you have one totalizan awater supply line, and
multiple consumersIf we want to accurately totalize X x
the amount of water going to each consumer, meist Totazer
make sure that only one consumisrusing the totalizer .
at any given momenOtherwise we cannot know how much water went to the first consumer and how much
water to the second, as the water will never distribitself evenly to all consumers.

Consumer 1 Consumer 2 Consumer 3
N N

Mutexes

Mutexes are an algorithm in programmingeotect a resource, in this case the totalizer, from simultaneous

dza 3Sod ¢ KSeé& Sy adzNEencé theilziiadze. The 8BoBoByit afute®es i$,ahét the resource (in our
OrasS GKS G2GFftATSND KFa Iy a26ySNE K2 Aa fft26SR
resource, the next consumer can claim it arse it if he successfully allocated this resource.

adzi SES& YIre Fftaz2z KI@S 4t NRA 2apddess Snditorient, Kricéthere imbil-algaibe | (i
consumers that have higher priority than others.

This means Mutexes aeeperfect way, in fact the ideal way, thanagethis problem.

Programming Examples

BatchXpert comes with two default implementations of Mutexes. A simple one, and one with support for
Priorities.Each Mutex requires some private data to manage accessesibsirces This data should be kept in a
data block that you should create for this purpose.

Address |HName Type Initial wvalue [Comment

0.0 STRUCT
+0.0 |HaterMixer1 STRUCT Mutex with priocrity
+0.0 Currll DINT L§D
+4 .0 CurrPriocrity BYTE BElag0
+5.0 CycleCnt BYTE BEleg0
+&.0 HinTimer REAT 0.000000e+000

=10.0 END STRUCT

+10._0| |[WaterMixerZ DINT LD Simple Mutes

=14.0 END STRUCT
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Simple Mutex to protect a shared processsource.

/|l Each requesting user must provide an Al DO to i den
/[able to assign the resource to one of them. The ID must be unique between all
/1l the requests. In this example we simply use the 0f
/lrequest from Mashtun
"U004 MT data".user.ReqWater
= #Request
CALL "Mutex"
Alloc = #Request
ID =4 //Unit Number of Consumer as unique 1D
AllocationOK  :=# AllocationOK /[The Resource can be used
AllocationFailure:=#Allocation Failure
ProcessResource : =0Process Mutex DO. Water Mi xer
U #Request [fif this consumer is requesting
U #AllocationOK /land has acquired (allocated) the Mutex
S AiBx Act Do . A ditnaguséiticedVater valve
/lIrequest from Lauter tun
"U005 LT data".user.RegWater
= #Request
CALL "Mutex"
Alloc = #Request
ID =5 //Unit Number of Consumer as unique ID
AllocationOK  :=# AllocationOK
AllocationFailure:=# AllocationFailure
ProcessResource : =0Process Mutex DoO. Water Mi xer
U #Request
U #AllocationOK
S iBx Act DoOo. Act22. Aco
/lIrequest from Wortkettle
"U006 WK data".user.RegWater
= #Request
CALL "Mutex"
Alloc = #Request
ID =6 //Unit Number of Consumer as unique ID
AllocationOK  :=# AllocationOK
AllocationFailure:=# AllocationFailure
ProcessResource :=0Process Mutex DoO. Water Mi xer
U #Request
U #AllocationOK
S iBx Act Do. Act22. Aco
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Advanced Mutex with priority

/[able to assign the resource to one of them. The ID must be unique between all

/lalready acquired the mutex.

/lrequest from Mashtun
"U004 MT data".user.RegWater

AllocationOK  :=#AllocationOK
AllocationFailure:=#AllocationFailure

S AiBx Act Do . A ditnaguséticedVater valve

/lIrequest from Lauter tun
"U005 LT data".user.RegWater

AllocationOK  :=#AllocationOK
AllocationFailure:=#AllocationFailure

U #Request
U #AllocationOK
S NABx Act Do. Act 22. Aco

/lIrequest from Wortkettle
"U006 WK data".user.ReqWater

AllocationOK  :=#AllocationOK
AllocationFailure:=#AllocationFailure
ProcessResource

U #Request
U #AllocationOK
S ABx Act Do. Act 22. Aco

/|l Each requesting user must provide an Al DO to i den

/'l the requests. In this example we simply
1l

/I[Additionally, the Priority can be specified. The higher the number, the higher

/Ithe Priority. Higher priority requests  can interrupt lower priority ones.

1l

/lIn this example, the Mash tun has a higher priority than the others, thus will
/'l al ways acquire the Mutex first, and even

= #Request

CALL "Mutex Ex"
Alloc :=#Request
ID =4 /[Unit Number of Consumer as unique 1D
Priority = B#16#2 /IThe higher number is higher priority

ProcessResource : = OProcess Mutex Do.
U #Request [[if this consumer is requesting
U #AllocationOK /land has acquired (allocated) the Mutex

= #Request

CALL "Mutex Ex"
Alloc :=#Request
ID =5 //Unit Number of Consumer as unique ID
Priority = B#16#1 /IThe higher number is higher priority

ProcessResour ce := OProcess Mutex DO.

= #Request

CALL "Mutex Ex"
Alloc :=#Request
ID =6 /[Unit Number of Consumer as unique 1D
Priority = B#16#1 /[The higher number is higher priority

OProcess Mutex Do.

use the

fsteal O

Wat er Mi X ¢

Wat er Mi X ¢

Wat er Mi X ¢
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Recipe Options

When you start a recipe from the Production scheduler, you can define recipe options for each Recipe
individually. Recipe options represent settings that the operator wants to do for a single Batch only, but not for all

batches running a particular recipe. K A & F2NJ SEl YLIX S | LILX AS& G2 &Addz GAz2
NEgé¢ 6KSNBE &2dz Oy YIEN] GKS a[lad oNBgé 2F (GKS §S¢
example not recovering weak wort, or waiting with spent grains remowral you can add Trub to the lauter tun.

The Recipe options are configured for each recipe in the Bach configuration as follows.

- * Areas
o2
—,;:E Brewhouse KS1 No.: Value w
=l D Recipes English |DosingAmmoum |
Deutsch |Dosing Ammount |
10: Torobayo 100hl
11 VPL espafiol |DosingAmmoum |

12: Gran Torobayo
13: Gran Lager

e 15: Doppelbock

%) Start Options

------- 2: Dosing Ammount
; Ij Wortline

Start Option Value
In the PLC they get downloaded as Recipe options into the recipe and are available in the structure
GWSALIShLIGA2yaéd Ay GKS dzyAdG RIGE 0f201 @

Address Symbol Type Remark
0.0 b24 BOOL start option bit
0.1 b25 BOOL start option bit
0.2 b26 BOOL start option bit
0.3 b27 BOOL start option bit
0.4 b28 BOOL start option bit
0.5 b29 BOOL start option bit
0.6 b30 BOOL start option bit
0.7 b31 BOOL start option bit
1.0 b16 BOOL start option bit
1.1 b17 BOOL start option bit
1.2 b18 BOOL start option bit
1.3 b19 BOOL start option bit
1.4 b20 BOOL start option bit
15 b21 BOOL start option bit
1.6 b22 BOOL start option bit
1.7 b23 BOOL start option bit
2.0 b08 BOOL start option bit
2.1 b09 BOOL start option bit
2.2 b10 BOOL start option bit
2.3 b1l BOOL start option bit
2.4 b12 BOOL start option bit
25 b13 BOOL start option bit
2.6 b14 BOOL start option bit
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2.7 b15 BOOL start option bit

3.0 b00 BOOL start option bit
3.1 b01 BOOL start option bit
3.2 b02 BOOL start option bit
3.3 b03 BOOL start option bit
3.4 b04 BOOL start option bit
35 b05 BOOL start option bit
3.6 b06 BOOL start option bit
3.7 b0O7 BOOL start option bit
4.0 Vall REAL start option value
8.0 Val2 REAL start option value
12.0 Val3 REAL start option value
16.0 Val4 REAL start option value
20.0 Val5 REAL start option value
24.0 Val6 REAL start option value
28.0 Val7 REAL start option value

Programming Example
Using a start option bit in the Unit Function. You should read the opticsrandthen make temporary variables

out of them at the beginning of the unit function.
U "Uxx". StartOption.b01

= #WeakWort /loption 1 = with weak word

U "Uxx". StartOption.b02

=#Trub /loption 2 = With trub dosage
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Run and Hold timers.

BatchXpert provides timer counter that give ytime in seconds how long the Unit already has been in Hold or in
Run, or how long the current step is already executing. Tleispscially usefuh situation where you want to

keep certain actuators running wherdzy A i A & éthe?vioRd whiiitideZe cduptergou can easily

AYLE SYSyd Iy al2ftRAYy3IE GNIyarAdHoldsy £ adldS 6KSy 3I2Ay

Step Time in "RUN"

Addressin Unit DB | Symbol Datatype | Comment
32.0 THold REAL time Unit in hold
NRGWHRUHt DAYUT + AHq6 IIH ¢
36.0 TRun REAL time unit in run
NRGWHRUHt DAYUT + AHq6 IIH e
40.0 TStepRun REAL time step in run
Time in seconds, the current Phase is executing
44.0 TRecDownLoad | REAL time recipeDownload.

Time in Seconds, since the recipe was downloac

Programming Example

The following example shows a simpl steppedshutdown.If the unit is switched to stop, either by an
Gl 2t RwSljé¢ 2NJ oeé G4KS 2LISNIG2NE GKS | Olidzr i2NE mMH | YR
10 seconds and Actuator 19 keeps running for 15 seconds
U "PH"

S "Act". Act[12]. Aco
S "Act". Act[13]. Aco

L "Uxx". U.THold

L 1.000000e+001 //10 seconds

;ﬁACt". Act[18]. Aco /lkeep running for 10 seconds when in hold

L "Uxx". U.THold

L 1.500000e+001 //15 seconds

gﬁAct". Act[19]. Aco //Keep running for 15 seconds when in hold
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Event recording

One of the main functions of BatchXpert is its ability to record historical events from batches, but also events and
operations that were executed on any Control module of the systemust be noted that all historical events

are createdby the PLC, not the operating stations, so they do not depend on any operating stationaytis/l

touch panelswhichdo not execute/isXpertSCADA, can operate modules and since the plc creates all historical
events, these are still recorded.

What is being recorded for Batches?
Every Batch creates a batch event when one of the following events occur.
9 Status Changed, wither switched to Run, pause or Hold, by either the Operator or internally in the PLC.
1 The step was finished automatically.
1 The step was aborted by Step+ or Stiepm the operator.
T ¢KS t[/ GNRIISNBR Iy Sa@aSydo éca@mmbeyioRA Yy 3 (KS at N2 G

Every time an Event is created, thiatus2 ¥ F f £ wmMc LI N} YSGSNR A& o0SAy3 aSyl
they can record all the data into the database.

CKAE ONBI Tifdlingt y2 T 9ISty (S@Sy G a (i KalsiigletfatchiahdS 8 R & y ( KBt & 0
WSLI2NIG 2AS6SNE (2 OAraddtArl $ GKAE AYyT2NMsinglaayh a2 (K¢S

What is being recorded for Control Modules?

1ff O2y GNRf Y2Rdz Sa sAft hndlerdn® ofthy folloveng gventsthappenss NI § A 2
I /2y 0NRf Y2RdzZ Sa {0 (dza &ddzOK | & a{AYdAZ FGA2yEés
I O2yiUNRBf Y2RdzZ S&a tINIYSGSNAR &adzOK a dahy 5SIfeéé¢;
changed.

f AcontrolY 2 R dzalén®i& confirmed.

1
1

Every timea control moduleobservesa status or parameter change, it will record this change with the following
data b recorded:
1 Event Type
Old Value and New Value
Control Module Type
Control Module Number
OperatingStation on whichthe operation happened.
User who executed the operation

= =4 =4 4 =4

Master to Operating station communication channels

All recording is being done in the plc by the BatchXpert system. Everatidraodule or unit registers an event,

Al oAttt 0S SytAadGdSR AylG2z GKS 02YYdzyAOF A2y 0dzFFSNE
configured as Master¢ KS o0 dzFFSNB | NB AYyRSLISYRSyid G2 SIFOK . I 0K
2dzi ¢ ® ¢KS . GOK- LISNI 2LINIGAYy3a adliArzy YFraliSNRa oAt
they exist. The buffers in the PLC can typicallgd hbout1000 events, which depending on your process and size

2F 0KS AYLIX SYSy(dlFrdA2y Aa 3I22R F2N) Fo2dzi I FSg RI&ac
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If an BatchXpert Master is not able to empty the buffer in time, for example it is turned off, a buffer overflow
happens, and the oldest events get overwritten. However, this will only affect the Master that was turned off, as
each master has its own indepdent buffer.

Each BatchXpert Master station has its own Communication channel that includes its own independent Event
buffer in the PLC. So that faults of one operating station can never affect other operating stations.

How is the historical data being stored?

All historical data is uploaded from the event buffers of each of the BatchXpert masters through the Masters
communication channel. I$ thensent to the SQL server, where the raw data is resolved, and the resolved usable
data is stored in the appropriate tables.

The SQL server will resolve dataeal time when it receives a new event from the PLC. This data resolution and
recording usually takes less thaisecond which means that recorded datadsailablein the database in near

real time on the SQL server. It should be noted that the timestamp oévkatis put on the event in the plc

when the events happened, not wheime SQL server observed the event

What Time resolution do the events have?
The events have a maximum Time resolution of 1 second.

Batch Configuration Audit trail.

Whenever some value in the Configuration database is changed either from the Batch Configuration application
or by other means, an historicadcordis created that stores what was changed, and what the original value was.
These recordings extend to configuration changes, Recipe changes, recipe parameter ahdicpasges in the
configuration of control modules.

¢KS a. | 0d0OK [/ 2y T A dstddg allfolthys THisdgRtEN i déstribédNid-dapth én the manual
oManual BatchXpert Databageudit traig @
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Unit -to-Unit Communication

One of the most challenging parts of process automation is the synchronization between multiple units that
participate in a process cell. This usually involves the sending and coordination of signals sent between the
participating units, so they can coondite their phases, activate actuators appropriately and terminate their
phases ira coordinated manner.

BatchXpert provides an elaborate mechanisniniplement easily and safetiiesekindsof communication
channels in your plc application.

Simple Process Example

A common example of these communication channels betwe®ts is producttransfer. This usually involves an
origin tankand a destination that receives the product. Each oftthe parts is represented by its own Process
Unit.

Destination Unit

Wait for Transfer Wait for Filling

Push out to Drain

Transfer T Filling

Open Inlet

Push out to Destination
- Other process
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More Complex Example

However, for more advanced communication scenarios that involve more than two units, the communication is
not as straight forward anymore and requires the application of programming principles to be able to write
applications that are readable and safe.

Source Unit ran Uni Destination Unit

Wait for Transfer ’ Wiait for Filling ‘
/

Wait for Transfer

Push out to Drain
Transfer

Push out to Destination | I — Open Inlet
) es

Rinsing }»

Dynamic communication partners
For some processes it may additionally be necessary to be able to communicate with multiple partners,
sometimes at the same time.

An example of this would be any transferimda ¢ I y{ FF NX¥£X adzOK Fa ¢g2NI 0O22f A
example the transferring Unit, the wort cooler, needs to communicate with any of its destination units, the
fermenting tanks.

Interfaces

CKS az2ftfdziaz2zy G2 GKSAS LINPapreckeset ofisignald thay daG NdiubtOS & ¢ @ ¢ K ¢
implement and since every umbustimplement these signals in the same way as any other unit, they are
interchangeable. This means that each unit can consume and produce the same interface.
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Interfaces should be as genericsssible andhever contain any Unit specific information. This is usually

reflected by the naming of the signal names. These must be as geneossible andever reference any unit

specific details. If an interface references unit details, it is not interchangeable with other units anymore, that may
not implement this specific detail.

,2dz AK2dA R YySOSNI KIS aA3ylrta adzOK a a-mmanpzoHy! O
actuator of one specific unit and is not generic and not interchangeable with other units anymore.

BatchXpert provides a default implementation that should be used for altonaihit communication and is
2LIGAYAT SR F2NJ at NeOSaa (GNIya¥FSNaré GKIG O20SNI +ff
generic on purpose and should not bleanged to fit a particular unit, since this would defeat the purpose of
interfaces.

MmN

Process Unit Allocation

l'Yy20KSN) O2YaARSNY GA2Yy GKIFIG Aa AyOfdzRSR Ay GKS . FGO¢f
YSlya GKFG G2 dzyAida GKFEG FNB O02YYdzyAOFGAy3a I NB a2
communication channel. Thisliked a dzii SE ¢ &bevelutaddisiofally serves the purpose of ensuring that

a unit communication cannot be interrupted from another unit, requesting the same communication channel.

Once a communication channel has been established, both units are occupied by each other, anthany fur

attempt to establish a communication channel from other units will fail.

This ensure that no data is ever overwritten, or two units compete for signalsautigsa wl OS O2 Yy RA G A 2
mixingof different Batches.

Naming Convention

. FGOK- LISNII  dza
Gal aG0SNE¥ Aa R
NEOALWASYyG 27
notyetoccupyitt a I & 4 S

S&a GKS dal G§SNk{ft I @S¢ -toff /MK OtO20vdyNB/ AT N
STAYSR Ia GKS dzyAd GKIG SadlofAakKkSa Gf
| yicatioraréqaedt. SThIS e wilDautsrivatizglly accept the requestdther does
NE @

In summary:
1 Master = the one that establishes ti@mmunicatiorLink
9 Slave = the target of the communication Link

Ef REGEF GKFEG P ' yAG aSyRa G2 Ada 02YYdzyAOFGA2y LI |
GKFG A&a O2YAy3a FTNRY Ffft athr@dSa IyR YFaAaUiSNR A& AYAaAF
AYRAOIFIGSR 068 aod! d¢ o
An example:

1 UnitCom.U.Masterkxx Current Unit Signalsent toMaster 1

I UnitCom.MasterIxxx Signals received from Master 1

T UnitCom.U.Slavel.xxx Current Unit Signals sent to Slave 1

1 UnitCom.Slavel.xxx Signals received from Slave 1

1 For Master 2 to 4, or slave 2 to 4, the saapplies.
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Example of Naming Convention
f6S KI@S 'y dalak ddzyé FyR I a[ I dziSNI Gdzyé =

tun would be the master that establishes its connection byyddfiy 3 2 KA OK & { t |

1 Mash tun = Master
9 Lauter tun = Slave

by R
@S¢

The mast tun selects the lauter tun as Slave 1, so that its data is sent to the first communication channel.

Data Transfer diagram with between two Units
This diagram illustrates this data transfer between the two communication parinerda A Y LJ S
communication channel.

Master Unit Slave Unit

UnitCom.U.Masterl
UnitCom.U.Master2
UnitCom.U.Master3

UnitCom.U.Masterd

UnitCom.5Salve] ! 3 UnitCom.Masterl

UnitCom.5Salve? UnitCom.Master?

UnitCom.5Salve3 UnitCom.Master3

UnitCom.Salves UnitCom.Masterd
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T LT GKS alakK ddzy s6lyGa G2 NBIR | &aA3yl f
f LF¥ GKS [l dziSNJ (idzy ¢Fyida G2 aSyR | airdayl
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Data Transfer diagram with between three Units

This diagram illustratethe data transfer between the three communication partners. Where one master
O2YYdzyAOlFIGSa gAGK Gog2 atrk-@Sa i GKS &AlYS (X&5®HNB KA
fAYySeé FYyR a,Slraid RzaAiAy3a [AySéo
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