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1 Welcome to COPA-DATA help

ZENON VIDEO TUTORIAB

You can find practical examples for project configuration with zenornoiar YouTubechannel
(https://www.copadata.com/tutorial_menu The tutorials are grouped according to topics and give an
initial insight into working with different zenon modules. All tutorials are available in English.

GENERAL HELP

If you cannot find any information you require in this help chapter or can thinkasfything that you
would like added, please send an email tbcumentation@copadata.com

PROJECT SUPPORT

You can receive support for any real project you may have from our customer service team, which
you can contact via email asupport@copadata.com

LICENSES AND MODULES

If you find that you need other modules or licenses, our staff will be happy to help you. Email
sales@copadata.com

2 Batch Control

The module Batch Control offers the possibility to automate batohientated manufacturing
processes for lot products. The module complies to ANSI/EB8.051995 also known as
ANSI/ISAS88.

For Batch Control there are two different editors available in tRentime.
} Matrix editor:(on page 208) For simple, sequentially or parallel running recipes.

} PFC editor{on page 16§ For complex recipes with branches.

Depending on the license, either both editors or only the matrix editor is available to you.

7346
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AAttention

Notes in the help embedded in the Editor on VBA keywords are not functional
the current version.

NOTE FOR CHANGE FROM.00 TO 7.10 OR HIGIER

Before converting a project to a new zenon version all recipes must be completed. Running recipes
are not exectied any longer after a restart. The restart only functions within the same zenon version.

Attention: Projects with recipes that were created in zenon 7.10 or higher cannot run in zenon 7.0.

EFFECTS OUTSIDE BARECONTROL

When using different versions for Editor and Runtime, problems can occur if the Batch Control
module is licensed but Batch Control is not used.

Background: Some files are compiled for Runtime as soon as the module is licensed. A batch
project that was comfled with 7.0 cannot be executed in 7.10.

Solutions:
}  Compile the project with an Editor of version 7.10 or higher.
} Use a Runtime of version 7.0.

} Use a license that does not include the Batch Control module.

BATCH CONTROL AND CO®IMAND SEQUENCER MODUE

If both the Batch Control(on page 7) module and theCommand Sequencer module, which both
require a license, are licensed at the same time, selection of the module used in the Runtime is carried
out by means d the project setting.

To select the preferred module in the Runtime:
}  Click on the node of your project in the Editor.
} Go to the Runtime settings project properties group.

} Select, forLicense module in the Runtime of the Preferred module property, Command
Sequencer(default) orBatch Contral

The selected model is then available in Runtime for further project configuration.

8 | 346



3 Introduction

The module Batch Control consists of three parts:

1. The engineering environment (on page 15 in the zenon Editor:
Here, all units (ISA nomenclature, chapter 4.2.5: units) and unit classes with their phases (ISA
- 5.1.2.4: phases) and reactions are created. The phases must have an equivalent in the
control (ISA: Equipment Control). This is called technological func{i@?: Process Action).
Batch Control reflects the physical model in accordance with ISA 4.2 as flat hierarchical level
based on units.
The other levels of the model such as process cell, area, plant, etc. were deliberately forgone.
When creating the bath recipes too, only the lowest level (phases) of the ISA structure
model 5.1 and operations were implemented. Additional levels such as unit procedures and
procedures are not available.

2. PEC editor (on page 166) and Matrix editor (on page 208):
With the help of these editors, the master recipes are created in zenon Runtime (\&5ter
recipeg. The control recipes that can be executed (IS2ontrol recipe$ are derived from
these (see B0 ISA 5.3.1.). During the process the exact status of the Batch recipe is displayed
in the respective editor and you can interfere in the recipe process.

3. Recipe Execution Engine (on page 255) (REE):
The REE idirectly integrated in the zenon Runtime and executes a Batch recipe
automatically in the background. Via commands such &tart, Pause, Stop etc. the user can
control the REE. There are three possible modasitomatic Semiautomaticand Manual.

SPECIAL FEATURES OFODULE BATCH CONTROL

In contrast to most other zenon modules, a large part of the engineeringhe recipe creatiorn is

done in the Runtime and not in the Editor. This entails special features which are dealt with in the
respective clapter. So for example changed phases are no longer transferred to an already released
master recipe in order to prevent unwanted data changes.

The module is designed in a way which makes it completely independent of the control. This means
that the data canmunication take place via all available zenon drivers with any PLCs or even RTUs.
They only execute the process actions. The entire recipe processing is done at the computer in the
REE. For changes on the Batch recipe or for new master recipes, no matidits are necessary in the
PLC code.

The module follows the strict separation between the procedure of the batch recipe (F¥Acedural
Control Mode) and execution of the technological function (ISRrocess Modeélas described in
ISAS88, chapter 5.2.1

9| 346



PRINCIPLE STRUCTUR® THE COMMUNICATION

For the communication with the process standard zenon variables are used. As variable names often
have a very technical and thus difficedb-read label, an additional abstraction level was introduced. It
containsthe tags which are available in two types:

} Command tags: Transfer set values to the PLC when a phase is executed.

}  Return/PLC sync parameter: Read back values from the PLC for evaluations.

With both tag types, values can be both written (e.g. in reactipm@sd also read (e.g. in conditions).

Schema:
Recipe Phase Ruteronces ane Equipment Phase
.. Spebiified wilus ("C)
duration of heating
— r Tarik
Cpen Closs valve
+ [ Hpat
7] i 3 =t
+ - r ))>
iy 8.4 reachad specified value [*C)
. Maasuig bempedatee

The PLC communicates with the zenon driver. The driver communicates with the zenon Runtime. The
Runtime sends the values to the REE where they are processed. The REE internally works
asynchronously to the zenon Runtime in a 100 ms cycle.

NETWORK

The moduleBatch Control is fully capable of using a network in terms of Client/Server technology.

This means that Batch recipes can be created, duplicated, edited, deleted, etc. on a Client. The whole
recipe management remains always on the server. Likewise thele/ipoocess control such astart
recipe,pause recipe,stop recipe, etc. can be done from the Client. Also mode changes and manual
operations such agump are possible.

AAttention

Module Batch Control does not support redundancy. There is no
synchronization between Standby Server. When the Server breaks down, the
executed Batch recipes are not continued on the Standby! Recipes can also b
started whilst the configured Sger 2 is the primary server.

10| 346



4 Terminology

The following terms are used in the zenoBatch Control module:

Unit

Releasing the unit

Unit allocation

Unit instance

Unit class

Unit manager

Unit placeholder

Action

Begin parallel branch

Begin branch

Start element

Physically available machine or equipment part with which
phases can be carried outl$A 88: Unjt

Element of module Batch Control which cancels the allocatic
of a unit in the unit manager. With this the unit can be
allocated by another recipe again.

Element of module Batch Control which causes the allocatio
of a unit in the unit manager. An allocated unit can only be
used by phases with the recipe. With this the unit is locked f
phases of other recipes which are executed parallel.

Unit that is based on a unit class. All properties of the unit
class are applied to the unit instances and can be amended
there.

Template for unit. Unit instances are created on the basis of
this template. All properties of the unit class are d to the
unit instances and can be amended there

Internal management mechanism which manages the unit
allocation for all REE's in the Runtime.

Unit that is based on ainit class. Is used in the master recipe
as a placeholder for actual parts of equipment. When testing
and in the control recipe, the placeholder is then replaced
with an actual item of equipment.

Used inBatch Control: all commands which are used for
editing a recipe e.g. insert phase, testing recipes etc.

Element that ensures the separation of the recipe process ir
two or more branches.

Element that makes it possible to separate a recipe in two o
more branches of which aly one can be active at a time.
Each following branch must start with a transition. The
transition defines which branch is executed in the recipe
process.

Element of moduleBatch Control with which every recipe
begins.
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Active element

Batch Control

Batch operation

Command TAG

End parallel branch

End branch

End element

Phase

Host

Initial TAG

Instance

Command

Matrix recipe

Parallel branch

Position in a recipe in the batch control module where the
processing is interrupted in a serautomatic and manual
mode and the active elements are put into a pause status.
With the "next step" command, the process is resumed from
this position.

Tool for creating master recipes and creating and executing
control recipes in accordance with IS888.

Automatic and sequential processing of a stack of single
operations.

Umbrella term for initial and value parameters.

Element that combines the separation of the recipe process
into two or more branches back into one branch.

Element which brings together a branch started by a begin
branch element.

Element of moduleBatch Control with which every recipe
ends.

Predefined process consisting of input interlocking, commar
and return/PLC sync parameters, a phase done condition,
event reactions, etc..l$A 88: Phage

Main recipe that contains operation instances.

Parameter type for default values of the phase. Values are
written before checking the input lock.

Depending on context, short form founit instance or
operation instance .

Used inBatch Control: a command which intervenes ithe
recipe process e.g start, stop, mode change etc.

Recipe in theBatch Control module which was created with
the Matrix editor.

Area of moduleBatch Control. A parallel branch starts with a
begin parallel branch elementiad is brought together with an
end simultaneous sequence element to one execution branc
Between there are at least two branches which are executec
at the same time.
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Parameter

PFC recipe

REE- Recipe Execution Engine

Recipe

Return/PLC sync parameter.

Jump target

Control recipe

Operation

Transition

Connection line

Connection point

Variable linking for a phase.

Recipe in thebatch control module, which was created with
the PFC Editor

Part of moduleBatch Control for process control of recipes.
The engine executes a control recipe and manages the entii
process of the recipe.

In recipes related data sth as machine parameters or format
data are summed up. This data can be transferred from the
control system to the control and vice versa in one step. We
differentiate between standard recipes and RGM recipes. Tt
procedure is defined additionally to data Batch Control
Module in a recipe. It is distinguished between Matrix recipe
and PFC Recipe.

Parameter type for values that are read from the PLC.

Element of theBatch Control module which allows a direct
jump to a defined location of a branch.

Part of theBatch Control module. Contains the process of a
production process on basis of the batch process according
to standard ISA S88. A control recipe is alwaysisied from a
template recipe and can be implemented once onlySA 88:
Control recipg

Recipes can be divided into individual parts within the batch
control module. Operation management takes place via a
central library. Instancesf operations can be added within
the recipe. Tags of the applied phase can be edited, the
structure can only be edited in the operation template.

Element of moduleBatch Control which contains a condition.
The element is used after phases imder to ensure a defined
transition from one phase to another.

Part of the connector in theBatch Control module: Positions
the connection point at the element.

Part of the connection element in th8atch Control module.
Connects two elements to each other (e.g. phase to phase ¢
phase to line). It changes color when the mouse pointer is o
it.
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Connection element A possibility inBatch Control to connect elements to one
another. It consists of a connection point and a coection
line.

Branch Area of moduleBatch Control which ensures a separation in

two or more branches, of which only one can be active at th
recipe process. It is an either/or branch. A branch always
starts with the Begin branch and ends with the End bdn
element.

Master recipe Part of theBatch Control module. Contains the process of a
production process on basis of the batch process according
to standard ISA S88. A recipe consists of the following
components: Phases, transitions, parallel branch, .e{{SA 88:
Master recipg Master recipes are used as templates for
control recipes.

Value TAG Parameter type for default values of the phase. Values are
written after the input lock has been successfully checked.

Branch Execution area for thé&atch Control Module Basic functions,
transitions and transfer targets can be placed on it.

5 Configure and apply batch recipes

The engineering and the use of module Batch Control takes place in three main steps:
1. Engineering in the zenon Editor
2. Recipe creation and approval in the Batch Editor (PFC or matrix) in the Runtime

3. Procedure in the Runtime

ENGINEERING

The engineer depicts the existing physical world in the Editor. They define and creaits and unit
clases(on page 19 and assignphases(on page 28) with tags (on page 32) to them.
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RECIPE CREATION

In the Runtime, the recipe creator defines the master recipes on basis of the presets from the Editor.
They define the process. In doing so, only the units, unit classes, phases and tags defined in the
engineering environment can be used. Unit classes wallthe use of unit placeholders. These make it
possible to only assign actual units during recipe execution.

Note on parameter change: If the Parameter value can be changed in master recipe property
has been activated in th&Vrite set value properties group, the corresponding parameters can be
modified. This is only possible for command tags. You can find this property group in the parameters
in the Batch Control module.

RECIPE EXECUTION

The operator executes the recipe in the Runtime. Fhisthe starts a control recipe which is based on
the control recipe. Each control recipe can only be started and used once. With this it can be assigned
to a lot unambiguously. Recipes run either automatically, sesmitomatically or manually.

The operatorcan no longer change the recipes.
Exception: If the recipe creator sets th€hangeable in control recipe option (on page 18} to
active in the Runtime, the operator can still edit parameters of a recipe in the Runtime.

6 Engineering in the Editor

To use module Batch Control in the Runtime, you must do the following in the Editor:
}  Createunits/unit classegon page 16, phases(on page 28) and reactions(on page47)
} create ascreen(on page 70) of type Batch Control

} create ascreen switch functiorfon page 83) for the screen of typeBatch Control

Note: In the editor, copying and inserting of elements throughout all levels is possible.

DETAIL VIEW

In module Batch Control the detail view divided in two:

}  The left part comprises the unit tree with units, unit tagces and unit classes. Théits entry
is the starting point for the tree.
The existing units are displayed at the next level. The phase belonging to each unit follow.
Each phase has reactions as a spbint.
Unit classes and unit instancese structured identically.

} Inthe right part, a flat list of the units, unit instances and unit classes, phases, tags or
reactions is displayed depending on what level of the tree has been selected.
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DISTRIBUTED ENGINEHBERG

If, in distributed engineeringchanges are made to the Batch Control module, the complete module is
always checked out or checked in.

6.1 Unit placeholders: Concept and how it works

When configuring recipes in the Runtime, units that have not yet been assigned to any actual item of
equipment can now also be used. Unit placeholders are used for this. These relatmiioclassegon
page 17 and are onlylinked to actual items of equipment later usingnit instancegon page 18.

Unit placeholders are available for recipes and partial recipes. Placeholders of the same unit class can
be compiled into groups. This ensures than the recipe process, all placeholders that use a certain
unit class are also assigned to the same item of equipment.

All placeholders are administered inlét (on page 239).

CREATING AND EDITINGNIT PLACEHOLDERS

Thecreation and editing of unit placeholdergon page 242):
} Is carried out in the Runtime
}  Can be carried out for master recipes and partial recipes

} Is possible as longs the recipes are in edit mode

With partial recipes, the entries are displayed in the list of the host recipe.

APPLY UNIT PLACEHOLBER

Placeholders are linked to actual parts of equipment using unit instances:
} Inthe test mode of the master recipe

}  inthecontrol recipe

The assignment of equipment parts to a unit placeholder can also still be amended in control recipes
during execution.

6.1.1 Units - unit classes - unit instances

The basic project configuration starts with the configuration of thaits. They refer to the equipment
parts that are actually available.

Unit classes and unit instances are now available in order to make configuration more efficient. It is
thus possible to define similar units only during the recipe process using pl aceholders (on page

16.
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}  Unit(on pagel?:
Physically available machine or equipment part with which phases can be carried out.

}  Unit clasqon pagel%:
Template for units.
Unit instances are created on the basis of this template. All properties of the unit class are
applied to the unit instances and can be amended there.

Unit classes are given a prefix to clearlistinguish them from units:
In the tree view in the detail view

In the history of changes

For linked properties

In the XML exportClas9

With access via the APClasg

—_— e e e

}  Unit instance(on page 18:
Unit that is based on a unit class.
All properties of the unit class are applied to the unit instances and can be amended there.

Units, unit instances and unit classes are displayed in the unit tree.
¥ Information

To create, copy insert or delete elements, you have the toolbar, the context
menu and the keyboard available, with the usual Windows keyboard shortcuts

6.1.1.1Units

To create a new unit:
1. Inthe project manager, go to theBatch Control node
2. Inthe detail view, seledinits.
3. Inthe context menu, seledflew unit

A new unit is created.
Default name:Unit n
n is consecutive numbering.

6.1.1.2Unit classes

Unit classes are templates for units Unit instances are created on the basis of them. All properties of
the unit class are applied to the unit instances and can be amended there.

17| 346



To create a unit class:
1. Inthe project manager, go to theBatch Control node
2. SelectUnit Classesin the detail view.
3. Select theNew function command in the context menu.

A new unit class is created.
Default name:Unit class n
n is consecutive numbering.

Note: If a unit class is deleted, the unit instances linked to it are also deleted.

6.1.1.3Unit instances

Unit instances are actual units that are based on a unit class. Phases of unit instances can be used like
those of conventional units. In addition, unit instances can be used to localize recipes that contain
phases of unit placeholdersi.e. to assign aractual item of equipment.

Unit instances take on all properties of their unit class. These can be amended here. When created,
unit instances get a default name according to the modehit class n : Unit class. The first part is
created automatically. In dimg so,n is a consecutive number. This part can be renamed. The second
part always corresponds to the name of the unit class.

The properties of the unit instance can be derived from the properties of therived (on page 26)
unit class.

Note: If a unit class is deleted, the unit instances linked to it are also deleted.

CREATE UNIT INSTANCE

To create a new unit instance:
1. Select the desired unit class in the detail view.
2. SelectNew instance in the context menu.

A new aggregate instance with a default name is created in the tree of the units. The name
can be freely configured.

Default name:Unit class n : Unit class

n is consecutive numbering.
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6.1.1.4Toolbars and context menus

6.1.1.4.1Batch Control context menu - project tree

Export all as XML Exports all units, unit instances and unit classes as an XML file.
Import XML... Imports elements from an XML file.

Editor profile Opens the dropdown list with predefinededitor profiles

Help Opens online help.

6.1.1.4.2Jnit tree - tool bar

The tool bar refers to the complete unit tree with units and unit classes. Depending on the selected
element, symbols are available or deactivated.

L Bax & @k o

Rename Opens the name filed of the selected element for renaming.
Not available for the main node&nits and Unit classes
Copy Copies the selected unit to the clipboard.
Not available for the main node#/nits and Unit classes.
Paste Pastes an element script that was copied to the clipboard.
Delete Deletes selected element after confirmation message.
Not available for the main node&nits and Unit classes
Expand all Displays the entire tree structure.

By clicking on the arrow you regive a drop-down list in which
you can select one of the following commands:
}  Expand all: expands all nodes
}  Collapse all: collapses all nodes
}  Expand selection: expands selected nodes
}

Collapse selection: collapses selected nodes
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A click on the button always expands all elements.

Hint: Via double click on the superordinate entry elements c:
also be expanded or collapsed.

Default: Units and units classes are expanded with a subleve

Export all units/unit classes to Exportsall units or units classes as an XML file.
XML...

Import units/unit classes from Imports units or unit classes from an XML file.
XML...

Help Opens online help.

6.1.1.4.3Jnits - context menu

Right click the main entrynit in the unit tree to open a context menu:

New unit Creates a new unit.

Replace linking in phases... Opens thedialog to replace linkinglon page 67) for linking
in phases.

Replace linking in units... Opens thedialog to replace linkinglon page 67) for linking
in units.

Paste Pastes a unit that was copied to the clipboard.

Export all units to XML... Exports all units as an XML file.

Import units from XML... Imports urits from an XML file.

Help Opens online help.

6.1.1.4.4Jnit classes - context menu

Rightclick the main entryunit classes in the unit tree to open a context menu:

New unit class Creates a new unit class
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Replace linking in phases...

Replace linking in unit classes...

Paste

Export all unit classes as XML...

Import unit classes from XML...

Help

Opens thedialog to replace linkinglon page 67) for linking
in phases.

Opens thedialog to replace linkinglon page 67) for linking
in unit classes.

Pastes a unit class that has been saved to the clipboard.
Exports all unit classes as an XML file.
Imports unit classes from an XML file.

Opens online help.

6.1.1.4.8Jnit X and unit instance x - context menu

Right click on a created unit in order to open the context menu:

New phase

Replace linking in phases...

Replace linkings in unit/unit
instance...

Rename

Delete

Copy

Paste

Export selected as XML...
Import phases from XML...

Help

Creates a new phase.

Opens thedialog to replace linkinglon page 67) for linking
in phases.

Opens thedialog to replace linkinglon page 67) for linking
in the selected unit or selected unit instance.

Allows you to rename the selected unit.
Deletes the selected unit.

Copies the selected unit to the clipboard.
Pastes a unit that was copied to the clipboard.
Exports selected unit as an XML file.

Imports phases from an XML file.

Opens online help.
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6.1.1.4.8Jnit class n - context menu

Rightclick on a created unit class to open the context menu:

New phase Creates a new phase.
New instance Creates a new unit instance.

Default name:Unit class n : Unit class
n is consecutive numbering.

Replace linking in phases... Opens thedialog to replace linkinglon page 67) for linking
in phases.
Replace linking in unit classes... Opens thedialog to replace linkinglon page 67) for linking

in the selected unit class.

Rename Allows you to rename the selected unit class.

Delete Deletes the selected unit class.

Copy Copies the selected unit class to the clipboard.

Paste Pastes a unit class that has been saved to the clipboard.
Export selected as XML... Exports the selected unit class as an XML file.

Import phases from XML... Imports phases from an XML file.

Help Opens online help.

6.1.1.4.Units - detail view

u W
|"== ul mO

T
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New unit Creates a new unit or unit class in the detail view.

Replace linking in phase Opens thedialog to replace linkinglon page 67) for linking
in phases.

Replace linking in units Opens thedialog to replace linkinglon page 67) for linking
in units.

Copy Copies the selected entries to the clipboard.
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Paste

Delete

Remove all filters

Edit selected cell

Replace text in selected column...

Export selected as XML...
Import units from XML...
Properties

Help

Pastes the content from the clipboard. If an entry with the
same name already exists, the content is pasted aspy

of..".
Deletes selected entries after a confirmation from list.
Removes all filter settings.

Note: Only active if the current view is filtered.

Opens the selected cell for editing. The binocular symbol
the header shows Wwich cell has been selected in a
highlighted line. Only cells that can be edited can be
selected.

Opens the dialog to search and replace texts for the
selected column.

Exports the selected urstas an XML file.
Imports units from an XML file.
Opens theProperties window.

Opens online help.

6.1.1.4.8Jnit classes - detall view

w.  Me @0 oan By L X T

SFoor gmoim g

New unit class

New instance

Replace linking in phase

Replace linking in unit classes

Creates a new unit class in the detail view.
Creates a new unit instance.

Default name:Unit class n : Unit class
n is consecutive numbering.

Opens thedialog to replace linkinglon page 67) for linking
in phases.

Opens thedialog to replace linkinglon page 67) for linking
in unit classes.
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Copy Copies the selected entries to the clipboard.

Paste Pastes the content from the clipboard. If an entry with the
same name already exists, the content is pasted aspy
of...".

Delete Deletes selected entries after anfirmation from list.

Remove all filters Removes all filter settings.

Note: Only active if the current view is filtered.

Edit selected cell Opens the selected cell for editing. The binocular symbol
the header shows which cell has been selected in a
highlighted line. Only cells that can be edited can be
selected.

Replace text in selected column... Opens the dialog to search and replace texts for the
selected column.

Export selected as XML... Expots the selected unit classes as an XML file.
Import unit classes from XML... Imports unit classes from an XML file.

Properties Opens theProperties window.

Help Opens online help.

6.1.1.4.9Jnit and unit class n - detail view

Toolbar and context menu for units and unit classes in the detail view.

AT X E Lo mnlfa

e

New phase Creates a new phase in the detail view.

Replace links Opens thedialog to replace linkinglon page 67) for linking in
phases.

Copy Copies the selected entries to the clipboard.

Paste Pastes the content from the clipboard. If an entry with the

same name already exists, the content is pasted @spy of...".
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Delete Deletes selected entries after a confirmation from list.
Remove all filters Removes all filter settings.
Note: Only active if the current view is filtered.

Edit selected cell Opens the selected cell for editing. The binocular symbol in tl
header shows which cell has been selected in a highlighted
line. Only cells that can be edited can be selected.

Replace text in selected cell.... Opens the dialog to search and replace texts for the selected
column.

Export selected as XML... Exports the selected phases as an XML file.

Import phases from XML... . Imports phases from an XML file.

Properties Opens theProperties window.

Help Opens online help.

6.1.1.5Information in the Runtime

Information on individual units can be called up and displayed in the Runtime using variables. Each
element to be allocated initializes the values of the linked variables Withr empty text. The
information comes from the recipe that allocates the unit when the query takes place. Variables are
always only filled in the event of a change.

The variables for the information required in the Runtime is configured in the unit prdjgeyin the
Runtime information group for:

}

Master recipe: Information on ID, name and description of the master recipe, as well as
version(on page217 and initial version.

Control recipe : Information on ID, name, description and job ID of the control recipe.

Execution: Information on the number of active recipes, as well as execution status and
mode, each numerically and as a text.

Note: The value folNumber of active recipes is generallyO or 1 If a higher number is
displayed, then the start of other recipes was forced manually.

Phases Information on active phases. If the phase is in an operation, the name of the
operation is displayed in brackets.

Error: Errors are showrvisually in the Runtime and saved in logs. A process error in the unit
is shown visually this way and the absolute number of historical procedure errors is also

25 | 346



displayed. The counter is increased lyas soon as a procedure error occurs. If the phase is
restarted, the historic error goes from the display; it is no longer signalized visually. The
logged information is retained however. The same applies to communication failures:
Symbols only display active errors; counters also inform you of historic errors

} Matrix information : Display of the active steps in a matrix recipe. It is always the information
from the main recipe that is used, even if the trigger object is in an operation. All numerical
variables whose data type= 2 bytecan be selected.

PFC reipes always receive empty values Or

Recommendation: Use theUDINT data type for numerical variables. Avoid the data typ&sT,
SINT, USINT and UINT.

VALUES FOR EXECUTIOSITATUS AND EXECUTI® MODE

Values for variables of th&xecution status (numeric) and Execution mode (numeric) are in the
Variable allocation (on page 91)/General (on page 98) chapter.

INFORMATION IN RECIES AND UNIT

When restarting after Runtime has been restarted, the respective status is stored with the information
in the recipes.
For examplePaused after normal shutdown or Held after incorrect shutdown .

The execution status is also displayed in the unit inforroati

Theexecution status (numerical and text) in the unit information contains a number and a text. They
correspond to those of the variables in the screen.

In addition, information is contained:

}  Whether triggered by a restart
}  About objects with a diffeent status

}  About objects that delay a status change

Attention: The content of these variables is not compatible between zenon 7.10 and 7.11!

6.1.2 Differences from unit classes in unit instances
Properties of the unit instances and their subelements are derived, i.e. taken from the corresponding

properties of the respective unit class. This derivation is displayed by an arrow next to the property.
These properties can also be configured locallyhelderivation is separated in the process.

SEPARATE DERIVATION

Derivations of properties are separated by:
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}  Local configuration:
If a property of a unit instance or an element is amended, the derivation is separated from
the unit class.

} Separation by mean of a corresponding command in the context menu:
The context menu of a property can be used to connect this property to the unit class again.

DERIVE PROPERTIES

Separated properties can be derived from their unit class again. To do this, selectrifnerit
[property] from unit class . To derive all separated properties again, selédterit all properties from
unit class.

CONTEXT MENU

The properties of the unit instance and its subelements can be separated from its unit class or derived
again by means of a antext menu.

Unlink [property] from unit class Separates the selected property from the unit clas
from which it is derived.

Only available if this property is derived.

Inherit [property] from unit class Derives the selected property from its original unit
class again.

Only available if the derivation of this property is
separated and the property has been configured
locally.

Inherit all properties from unit class Derives all separated properties from fno their
original unit class again.

Unlink all properties from unit class Separates all properties from the unit class from
which they are derived.

¥  Information

Substitutions are also carried out for properties if variables are still inherited. If
they are modified by the substitution, the derivation is separated.
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6.2 Phases

The phase is the execution object of a recipeand therefore its main compnent. Each phase in
module Batch Control must stand facing Bechnological function in the control.

Example: You want to heat up a tank.

For this you need:
1. The corresponding equipment: a heating system in the tank.

2. Atemperature sensor which measures the actual temperature in the tank. Connect this
sensor with a control.

3. A program in the controller that controls the heating until the set temperature is reached.
This control program is theprocess action in the PLCIt:

} has an input tag: a set temperature which is implemented via @ommand tag(on page
35) in Batch Control

} Needs an output tag- also a set temperature that must be reached and that is
implemented via areturn/PLC sync tadon page 36) in Batch Control

To inform the control about the progress of the recipe, you need corresponding status information
which is transferred to the control. For this you useactins (on page47) and conditions(on page
40) for the response.

A phase therefore consists of:

Command TAGon The set values which should be transferred to the control

page 35)

Return/PLC sync The response values which inform the REE about the status of the

parameter(on page36). process action in the control. They can be evaluated in coitibns and
transitions.

Reactiongon page47)  REE events can be used on the one hand to inform th@cess action
in the control about the state of the REE and on the other hand to
inform the user about errors (e.g. timeuws, invalid tag values). time
outs, invalid tag values).

Conditions(on page40) Serve to evaluate the return/PLC sync tag: The state of phecess
action in the control is evaluated.

Times(on page45) Time critical processes can be monitored with this. If the engineerec
time is exceeded, an event is triggered on which you can react with
reaction.
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ENGINEERING

To create a new phase:
1. Select the unit, the unit class or unit instance for the phase.
2. Select theNew Phase command in the context menu
A new phase is shown in the detail view.

The Reactions sub-item is automatically added to the phase.
*  Information

If several phases are selected in the Editor at once whose formulas are identic
but whose tags are different, this is not displayed by color coding the different
values.

6.2.1 Context menu phase

CONTEXT MENU PHASE X

Right click on a created phase in order to open a context menu for creating the parameters:

New initial TAG Creates a newnitial tag (on page 35).

New value TAG Creates a newalue tag(on page 35).

New return/PLC sync TAG Creates a new return/PLC sync tag.

Replace linking in phase Opens thedialog to replace linkinglon page 67) for linking in
phases.

Rename Makes it possible to change the name of the currently

selected phase.

Delete Deletes the currently selected phase after a confirmation
message.

Copy Copies the selected element to the clipboard.

Paste Pastesan element script that was copied to the clipboard.

Export selected as XML... Exports the selected phases as an XML file.

Help Opens online help.
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6.2.2 Detail view phase
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New initial TAG

New value TAG

New return/PLC sync TAG
Replace links

Copy

Paste

Delete

Remove all filters

Edit selected cell

Replace text in selected column...

Properties

Help

Creates a newnitial tag (on page 35).

Creates a newalue tag(on page 35).

Creates a new return / PLC sync tag in the detail view.
Opens thedialog to replace link§on page 67).

Copies the selected entries to the clipboard.

Pastes the content from the clipboard. If an entry with the
same name already exists, the content is pasted aspy

n

of...".
Deletes selected entries after a confirmation from list.
Removes all filter settings.

Note: Only active if the current view is filtered.

Opens the selected cell for editing. The binocular symbol in
the header shows which cell has been selected in a
highlighted line. Only cells that can be edited can be
selected.

Opens the dialog to search and replace texts for the selecte
column.

Opens theProperties window.

Opens online help.

6.2.3 Phases in unit classes and unit instances

If phases are edited, created or deleted in an phase unit class, these changes are also applied

automatically in their instances.
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AMEND PHASE

Phases can also be edited in instances. If a property is amended, the derivation is removed for the
property. Charges to the phases from the class are then no longer applied. Local amendments to the
instance can be replaced with derivations from the class again.

Overview of amendability of properties of a phase in an instance:

Name in the General group -

All other properties of theGeneral group X
All properties of theCondition transient status group X
All properties of theLoss of communication group X

Active control strategies --
control strategy tag -

Control strategy parameters are displayed as a reference to the
parameter in the instance.

Key:
} X possible
} --:notpossible

LOCAL PHASES

If a phase is created at the unit instance directly, it is then only present locally. This is displayed via the
active checkbox of the_ocal property in the General properties group, a separate symbol and a
separate background color in the list.

If a phaseof a unit class is is renamed and this leads to a naming conflict with a local phase, a prefix
local n is automatically placed before the local phase. In doing sds a consecutive number, starting
with 0.

Copied phases are always inserted as a local phase, even if the original function is derived.

Local phases can be renamed and deleted. Derived phases can only be deleted or renamed in the the
unit class.

COPY AND PASTE

Phases, reactions, parameters and ¢onl strategies can be copied from unit classes and unit
instances and pasted to other unit instances.
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The following is applicable for pasting:
} The inserted objects are always pasted as a local copy. Linkings to unit classes are separated.

}  All propertieshave the value that they had at the time of copying.

6.2.4 Duration of execution

The execution duration is controlled via two independent properties. Their values must not
complement one another.

MAXIMUM EXECUTION DWRATION

The Maximum execution du ration refers toPhase deactivatednd therefore to the process. It is not
connected to theMinimum execution duration

MINIMUM EXECUTION DURATION

PropertyMinimum execution duration defines how long zenon waitsfter writing the command
tag independent of the check of the phase done condition. During the execution the maximum
execution duration is checked. An event is triggered if this is exceeded. This can be linked to a
reaction. This happens regardless of whet the phase still checks iBhase done condition or only
waits for theMinimum execution duration

The length of theminimum execution duration can exceed thenaximum execution duration.

EXAMPLE

}  There is a phasestart mixing . The confirmation that the mixer runs must not take longer
than 5 seconds before a warning of an error is displayed.
Engineering: Propertjaximum execution duration gets value5 secondsvith
corresponding reaction.

}  The mixer however should run 15 minwgdoefore the next phase is executed.
Engineering: Propertylinimum execution duration gets valuel5 minutes

With this the minimum execution duration is 15 minutes and the maximum execution duration 5
seconds.

6.2.5 Parameter
TAGs are the communication interface to the control. With them all values are transferred to the

control and also read back. To not have to work with complex and for the user incomprehensible
variable names in module Batch Control, the abstract level isdisEach tag consistsfor each phase
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- of a uniqgue name and a description. In this, the engineer can give the recipe creator or user a
description of what the tag is used for or which effects it has.

You can add any number of tags to a phase. A distiratiis made betweercommand tags(on page
35) and return/PLC sync taggon page 36). Command parameters are further subdivided into initial
parameters and value parameters. Eaclgtaan be switched between command tag and return/PLC
sync tag at any time.

For the behavior of parameters in control strategies of a unit instance, seeRhemmeters in unit
classes and unit instances (on page 39) chapter.

CHANGING VALUES IN HE RUNTIME

Only command tags have a configurable parameter value. This set value can be configured as fixed
or as changeable in the recipe.

To configure values as changeable in the Runtime:
1. Activate the checkbox for théarameter value can be changed in master recipe property.

2. Decide whether the values for minimum and maximum will also be able to be changed.
To do this, activate or deactivate thBarameter limit value can be changed in the master
recipe property.

3. Decide whether parameters can be changed if a phase is already active.
To do this, activate or deactivate th€ag values changeable during phase execution
checkbox.

You can read informatin on changing the values in thediting parameters (on page 18) chapter.

CHANGING PARAMETERSVITH A PHASE ACTIVE

To edit parameter values with a phase active, activate ¥eg values changeable during phase
execution property in the Edit tag general properties group.

Parameter values can thus aldm® edited (on page45) in the Runtime with a phase active.

Note: If this property is active, the following properties are blocked fediting in the Editor and
ignored in the Runtime:

} Immediately write value changes of parameters

}  Timeout for value change acknowledgement

LIMIT VALUES FOR COMIAND TAGS

Values for command tags can be limited with a minimum value and a maximum value. Only values
that are within this range can be used in the Runtime.
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The minimum and maximum values for command tags can be defined using:

}  Properties in the editor:
The minimum value and maximum value are stipulated with thkén. value and Max. value

properties.

} Linked variables:
TheVariable for min. value and Variable for max. value properties can be used to define
variables that dynamically stipulate the limit uals for the minimum value and maximum
value in the Runtime.
The variable values are read and applied when:

} Loading a master recipe
} Reloading a master recipe

} XML import of a master recipe

CONFIGURE VALUES VIRLACEHOLDER FOR VARBLES

Parameter values canlso be read in using variables. The variables that are available in the Runtime
are configured in the Editor using th@laceholder for tag value variable property.
In doing so, the following applies:

}  Not available for return / PLC sync tag.
} Cannot be dited for tags of phases.

} Cannot be edited in unit instances.

To configure parameter values using placeholders:
1. Inthe parameter properties, go to thélaceholder for tag value variable property.

2. Enter a placeholder in the field.
In doing so, you can use the die wildcardsand 2.

3. Assign(on page19])a variable to the parameter when configuring the master recipe. This
determines the value of the parameter.
Only variables that correspond to the model defined in tHélaceholder for tag value
variable property are offered.
A valid variable must be linked at the latest when approving the master recipe.

Note: If the Placeholder for tag value variable property contains a value, thélag value property
is deactivated.

6.2.5.1Detail view tag

Toolbar and context menu provide commands to create and administer variables of parameters.

Teamem W0 B3O X T LA F @
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Parameter

New initial TAG

New value TAG

New return / PLC sync TAG
Replace links

Copy

Paste

Delete

Remove all filters

Edit selected cell

Replace text in selected column

Properties

Help

6.2.5.2Command TAGs

Creates a new initial parameter in the detail view.
Creates a value parameter in the detail view.

Creates a new return / PLC sync tag in the detail view.
Opens thedialog to replace linkgon page 67).

Copies the selected entries to the clipboard.

Pastes the content from the clipboard. If amé&y with the
same name already exists, the content is pasted aspy

of...".
Deletes selected entries after a confirmation from list.
Removes all filter settings.

Note: Only active if the current view is filtered.

Opens the selected cell for editing. The binocular symbol in
the header shows which cell has been selected in a
highlighted line. Only cells that can be edited can be selecte

Opens the dialog to search and replace texts for the selecte
column.

Opens theProperties window.

Opens online help.

Command parameters transfer information and values to the controller. They can be subdivided into:

}  Initial parametersCommand parameters that are set before the start event. They transfer
information that must be stored before setting the input lock ilé controller, for example,
which control strategy(on page 62) is executed.

}  Value parameter Command parameters that are sent after input locking when the phase is
executed.

Command tags contain the set values which should be transferred to the control. Initial parameters
and value parameter ardacked up(on page 276) and written to the controller. You can find the
exact description in chapterocess of a phase in detgibn page 268).
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Command tags can also be used imansitions(on page 40), conditions(on page 40) and reactions
(on page47). Initial parameters and value parameters can have the same variable linked. This is taken
into account when validating for multiple use of a variable.

Command parameters have a number of properties which can be defined via the gdp window. In
doing so, the following applies:

} Each tag must be linked with a variable.
} The data type of the variable must correspond to the data type of the parameter.

}  The set value limits of the parameter must be within the set value limits of thealde.
If this is not the case, error messages are created during the validation.

Hint to property Parameter value can be changed in master recipe : With this you define whether
the value of the command TAG may be modified by the creator of the master rexiff e.g. machine
tags should not be changeable in the recipe but defined fixedly, you must deactivate this property.

ENGINEERING

To create a new command tag:
1. Select the desired phase
2. Select, in the context menu, the commandew initial parameter or New value parameter

3. anew command tag is created in the detail view

NOTE ON COMPATIBILIY

If Runtime files are created for zenon version 7.10 or older, the initial parameters and value
parameters are treated in the same way as command tags again. Command parameters from zenon
7.10 or earlier are all converted to value parameters.

6.2.5.3Return / PLC sync tag

The return / PLC sync tags contain the return values with which the technological function of the REE
communicates its status. Normally the value is set by the control and evaluated by the REE. Return /
PLC sync tags can be evalut in transitions(on page 40) and conditions(on page 40).

They can also be used like this reactions(on page47). In doing so, the values configured in the
return / PLC sync tag are applied. To do this, they are linked in the reaction properties groups
Allocate tag and for Tag write set value as a target parameter.

ENGINEERING

To create a new return / PLC sync tag:
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1. Select the desired phase for which you want to create a new return / PLC sync tag.
2. Select theNew return / PLC sync tag command in the context menu.

3. A new command tag is created in the detail view.

6.2.5.4Example for status tag

To be able to communicate with the control, you normally need two status tags:
} one in write direction and

} onein read direction

The variable behind these parameters should have a numeric data type such as USINT or UINT. It is
recommended that both tags are executed as a return / PLC sync tag.

¥ |nformatio n

This may seem illogic for commands in write direction at first glance but has th
following background: When executing the phase, all command tags are alway
set. With this they are visible in the list of command tags and can therefore be
edited accidenally. This makes no sense for a command for the control. The
goal is not just to communicate a single value to the control as command but t
transmit the state of the phase in the recipe.

Precisely when writing a command tag is when it makes sense tosimply inform the PLC about the
writing but the status when all values have been written and the PLC can therefore start to process
the technological function.

To do this, it is best to use the reaction to thiinished writing commandesult. With reactins to an
event, it is also possible to write values to a return / PLC sync tag. It is therefore recommended in this
case that return / PLC sync parameter is used for both status parameters.

Here is an example about which values the tags can take on:

STATW TAG IN WRITE DIRETQOON (TO THE PLC): OMMANDS

Name of the event

0 not defined

1 Phase started

2 Writing value tags finished

3 Phase finished: Phase done condition fulfilled aktinimum execution

duration reached (if engineered)
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Name of the event

4

59

10

11

12

13

14

15

1619

20

21

22

2329

30

31

32

33

34

35

36

37

38

Phase deactivated

Reserve

Status change: Pausing

Status change: Resuming
Status change: Holding

Status change: Restarting
Status change: Stopping

Status change: Aborting
Reserve

Mode change: Automatic

Mode change: Semiautomatic
Mode change: Manual

Reserve

Exit Runtime initiated

Runtime restart

Unit allocation not possible

Unit allocation timeout exceeded
Input interlocking blocked

Input lock timeout exceeded
Maximum execution duration exceeded
Waiting period following condition exceeded

Phase started multiple times

You can find the exact meaning of the events in tli&vent type(on page 50) chapter.

For each entry in the table you define a corresponding reaction for writing the status value at the

phase.

Hint: Use the same tag label for all phases; e$tatusPhaseThen you only have to engineer the
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reaction at one phase and can then transfer it &l phases via copy & paste. You can of course also
copy the tags. Do not forget to correct the variable. They must match the respective phase.

TAG IN READ DIRECTI® (FROM THE PLC): RBJRN VALUES

0-1 Not defined

2 Process action finished Phase done condition
3-9 Reserve

10 Process action paused Paused

11 Reserve

12 Process action held Held

13 Process action restarted Restarted

14 Process action stopped Stopped

15 Process action aborted Aborted

Link the values with a formula in the respective property.

Hint: You can copy the formula and just change the respective value. If you set this setting at the
start of setting the parameters, you can copy the entire phase and with that have these setfimgall
phases.

6.2.5.5Parameters in unit classes and unit instances

The following is applicable for parameters in phases of a unit class:

} Ifatag is created, deleted or renamed in a phase of the unit class, this change is applied to
the linkedunit instances.

} If a parameter is newly created in a phase of a unit instance, this is a local tag. It is
highlighted in the detail view and in selection lists with its own background color. It has no
linking to a higherlevel class ands configured locally. It is then shown in thencal property
with an activated checkbox.

}  Many properties of linked parameters can be overwritten locally.
The following cannot be overwritten:

}  Name
} Type
} Tag data type
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} Parameter value can be changed in master recipe
} Parameter limit value can be changed in the master recipe
} Placeholder for tag value variable

} If a parameter in a unit class is renamed and this name does not correspond to a local
parameter, the local paramier is automatically renamed. The uniqueness of the parameter
names is thus retained.

Schematic diagram for renamindocal <n> <OriginalName>
ExampleParameter becomeslocal 0 Parameter.

} If a parameter is copied and pasted from an instance, it loses #inkings to a class it may
have. It is always local.

}  Only the locallycreated parameters can be renamed or deleted in a unit instance.

}  When compiling for Runtime, each derived parameter takes on the values configured for the
unit class for all propertiethat are linked to a class. In the Runtime, the parameter has
precisely the values that were displayed in the Editor.

6.2.6 Conditions

The conditions are used to inform the REE of the status of thehnological function in the controller.
For evaluating the conditions formulas are used which were created withfibrenula editor (on page
303).

Hint: Use a single status tag (return / PLC sync tag) that takes on different values in order to transmit
the status of thetechnological function in the controller to the phase. You can find an example in
chapter Example for status parametdon page 37).

ENGINEERING

To configure a formula for a condition:
1. Click on the corresponding phase.

2. Inthe properties, select the desired conditions from tii&eneral, Condition transient
status or Conditions for commands nodes.

3. Click in the field for the value or on button. .
The formula editor is started.

4. Define theformula (on page 303) for the condition.

Note : The counterpart to the conditions are theeactions(on page 47). With them, the execution
status is transferred to the technological functions of the controller.
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6.2.6.1General

The following are available as general conditions:

Input interlocking Due to an input lock, the phase is only executed in the Runtime
when the condition for the input lock is met.

The input interlocking is configured with thiput interlocking
property.

The condition that must be met is defined using tfermula
editor (on page 303).

The following is applicable for the formula:

} It can consist of one or more command tags and/or
return / PLC sync tags of the phase.

}  Both the value and status of the variables can be used.

}  ltreturnsTRUBOr FALSES a result.

The condition can be displayed in the Runtime but cannot be
changed. The waiting period for the input locking is configured
with the help of thelnput interlocking timeout property.

A phase is executed as soon as the following conditions are me
}  The phase is active
}  The unit can be assigned

}  Another instance of the phase is not already being
executed

}  All necessary variables have received a value

}  The input lock condition is met, if onbas been defined

Note: You can find more information about input interlockings
in chapterProcessing a phase in detdibn page 268).

Phase done condition Defines phase done condition.

Once all value tags havevritten successfully, a phase checks th
phase done condition. The phase can only be concluded and ti
recipe continued if the phase done condition has been met. Thi
is configured using thePhase done condition property.

The condition to be met is defing using the formula editor.
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The following is applicable for the formula:

} It can consist of one or more command tags and/or
return / PLC sync tags of the phase.

}  Both the value and status of the variables can be used.

}  ltreturnsTRUBOr FALSES a result.
The formula:

The condition can be displayed in the Runtime but cannot be
changed. The waiting period for the phase done condition is
configured with theMaximum execution duration property.

6.2.6.2Conditions for transient status

If a command, such as pause for instance, is sent to a phase during execution, it does not
immediately switch to the corresponding statupgused but to a transient statuspausing. In this
status, the phase remains until the phase has been confirmadhtil the condition for the transient
status has been met.

Transfer conditions are defined with parameters that are linked to variables. They determine when the
phase switches the status.

The status changes is delayed until:
} Each variable has a value
}  The formula isSTRUE
}  There is no variable with an invalid status

If no condition is defined, the status change is always allowed.

All variables for the status change are requested at the advising of the variables in order to receive a
value as soon as podsle. The value for a variable which define a status change is read on the change
to the transient status. A possible pulse must have valtRUE within the waiting period in order to

be recognized.

Note: When closing the Runtime, it is not waited for th@wable for the status change fromstopping
to stoppedas at this time all variables are already signed off.

CONDITIONS

A formula can be defined for the condition.
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The following is applicable for the formula:
} It can consist of one or more command tags atat return / PLC sync tags of the phase.

} Value and state of the variables can be used.

The following conditions are available for the following status:

Paused Condition for the change frompausingto paused

Held Condition for the change fromholdingto held

Restarted Condition for the change fronrestartingto
running.

Stopped Condition for the change fromstoppingto stopped

Aborted Condition for the change fromabortingto aborted

Escape condition Condition for leaving a phase If this condition is

met, the current execution step is stopped and the
phase is exited. You can find details in tiiiting a
phase(on page 274) chapter.

6.2.6.3Conditions for commands

You can usgphase commands and recipe command®n page 25J) to trigger commands not just
from the user interface, but also through a change to a variable value. Very flexible configuration is
thus possible.

The phase commands always relate to the phase in which they are configured, the recipe commands
relate to the recipe in which the phase is active.

The formulas are checked in active phases. If the first check for a formula resukRWEor a

subsequent cleck results in a switch frorRALSHEo TRUEthe commands are triggered. The triggering
happens regardless of whether the command can be executed. If, for example, a phase is sent whilst
the recipe is paused, it cannot be executed and is rejected.

If severdcommands of a condition are triggered, they can mutually overwrite each other.
If a command is triggered due to a formula and executed successfully, the entry is written to the CEL.

Test behavior:

} Restart:
If a restart is carried out before a start emehas been triggered, the formula checking is also
not active after the restart until the start event is triggered. If the phase is restarted after the
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start event, the checking of the formula is active from the start. It is restarted from the
beginning i this case: Initial values can thus trigger commands.

Communication error:

The formulas are not checked whilst a communication error is pending. Checking is only
started again once the communication problem has been acknowledged. It is restarted from
the beginning in this case: Initial values can thus trigger commands.

Checking sequence and cancel conditions:

All formulas are always checked.

That means: If a value change to several formulas resultSsRUEcommands are triggered

fro all these formulaslf this leads to the execution status of the phase changing, checking is
stopped at this point.

Sorting order:

Formulas for commands are checked after the error checks but before the other formulas.
That means: If a communication error occurs, the saweue change cannot trigger a
command because the checking has been canceled beforehand.

The combination of the abovedefined behavior pattern means: If a value change leads to a
command being triggered and the command is accepted and executed, and thandition to be

checked (input lock, phase done condition or a condition for a status change for example) would also
be set to TRUEthe following condition is no longer checked. The checking is then continued in the

new status.

CONDITIONS

A respectiveformula (on page 303) can be defined for this condition for phase commands and recipe

commands:

Pause phase
Resume phase
Hold phase
Restart phase
Pause recipe
Resume recipe
Hold recipe
Restart recipe

Stop recipe

Condition for the pausing of the phase.
Condition for the continuing of the phase.
Condition for the holding of the phase.
Condition for the restarting of the phase.
Condition for the pausing of the recipe.
Condition for the continuation of the recipe.
Condition for the holding of the recipe.
Condition for the restarting of the recipe.

Condition for the stopping of the recipe.
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Abort recipe Condition for the canceling of the recipe.

6.2.6.4Waiting periods

The recipe creator can define waiting periods. The configuration of waiting periods (time outs)
prevents that timecritical processes take too long because of unforeseen events. If the condition is
not fulfilled within the defined waiting period, aorrespnding event(on page50) is triggered. With
the reactions(on page 58) you can react on the event and influence the recipe process.

For all waiting periods the following is true:
} 1f0d 00:0000is defined as waiting period, the event is not triggered.

} The waiting periods are independent of the recipe status (eRecipe pausédand continue
to run even when the Runtime is closed and restarted.

} Ifaphase is held and restarted, the waiting peds are also restarted.

} If aphase is passed through several times, the waiting periods are started again for every
pass.

}  Waiting periods themselves do not influence the process. They are simply used to generate
an event. The reaction must be defined the event. After the event is triggered, it is still
waited for the fulfillment of the condition.

6.2.7 Value change during execution

Values for inital parameters and value parameters can each be processed between the start of writing
and a successful check of the input locking or phase done condition and written to the PLC. You can
write amended values in th&untime(on page 276) immediately or in bundled form.

CONFIGURATION

To change values during the execution of a phase:
1. Activate theTag values changeable during phase execution property in the Editor.

2. Decide whether values are written immediately or in bundled form after confirmation.

WRITE VALUES IMMEDIAELY

To write values immediately:

1. Go to theValue change during execution properties group for the phase.
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2. Activate the checkbox fothe Immediately write value changes of parameters property.
TheTimeout for value change acknowledgement property is thus automatically
deactivated.

3. Configure the required events
} Initial TAG modified during process
} Value TAG modified during process
} Amended initial TAG fully written
} Amended value TAG fully written

Value changes do not need to be confirmed in the Runtime. If a phase is in the corresponding stage
(check of the input lock and/or check of the phas#one condition), amended values of initial
parameters or value parameters are written immediately after the change. A corresponding symbol
and information are displayed in the tooltip.

WRITE VALUES IN BUNDED FORM

Amended values can also be collated and itten to the PLC manually by clicking on a button.
To write values in bundled form:

1. Go to theValue change during execution properties group for the phase.
2. Deactivate thalmmediately write value changes of parameters property.

3. Configure the Timeout for value change acknowledgement property.
You thus stipulate how much time can pass between the first change of a parameter and the
writing of the values by clicking on a button in the Runtime. The corresponding result is
triggered after expiry of the waiting time. This informs the operator that amended values
have not yet been sent.
The valued means: no waiting time.

4. Configure the required events

Initial TAG modified during process
Value TAG modified during process
Amended initial TAG fully written
Amended value TAG fully written

Waiting time for confirmation of the value change of the initial TAG exceeded

L U I A S )

Waiting time for confirmation of the value change of the value TAG exceeded

5. Configure theConfirm Changes button in the screen.

Note: If parameter values are amended during recipe execution, this is indicated by a symbol to the
phase. As long as the amended values have not been confirmed with @eafirm Changes button,
they are not written to the variablesThis can led to execution of the function being blocked.
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BEHAVIOR IN THE RUNTME

The setting for theTag values changeable during phase execution property is noted when writing
the parameter.

If a phase is still in the validation phase during executioar@meter values can be amended
regardless of the property's setting.

Tag values changeable during phase execution Checkbox setting:
} Active

} Parameter list in the screen: Keyboard is called up. Changes are possible in the dialog to
edit the parameters.

} Edit phase dialog: Changes are possible in the dialog to edit the parameters.
} Inactive

} Parameter list in the screen: Keyboard is not called up. The dialog to edit the parameters
is write protected.

} Edit phase dialog: The dialog to edit the parametersvisite protected.

6.2.8 Reactions

Reactions are important objects to influence the recipe process and to communicate with the
controller. Reactions are always based on events. These can be REE event®fagge: starte}] but
also general events (e.dxit Runtime initiated

With the help of reactions:

}  You can, for example, tell the controller when a phase has been started or ended in the REE
and when all command tags have been written.

} Send the status of the phase tthe controller. Otherwise the control has no information
about the process of the recipe.

Example: If you stop the REE or the phase, the eveBiiatus changeStopwill be triggered. With a
reaction, you can transfer this status change to the control as set value input. Only then can the
control react and stop theprocess action. You can find an example in chaptétxample for status
parameter(on page 37).

Note : The counterpart to the reactions are theonditions(on page40). With a reaction, you can
transfer this status change to the control as set value input.
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6.2.8.1Context menu reactions unit tree

New reaction Creates a new reaction in the detail view.
Replace links Opens thedialog to replace linkgon page 67).
Paste Pastes the content from the clipboard. If an entry with the

same name already exists, the content is pasted @spy of...".

Help Opens online help.

6.2.8.2Toolbar and context menu detail view reactions

3 gl FERIEE T T R TSGR X 7)

New reaction Creates a new reaction in the detail view.

Execution order: Earlier For reactions of the same type:
Moves the reaction forward in the execution order.

Execution order: Later For reactions of the same type:
Moves the reaction backward in the execution order.

Execution order: Change places Only active if exactly two reactions are chosen. The twc
selectal reactions change their places in the execution
order.

Replace links Opens thedialog to replace link§on page67).

Copy Copies the selected entries to the clipboard.

Paste Pastes the content from the clipboard. If an entry with
the same name already exists, the content is pasted as
"Copy of...".

Delete Deletes selected entries after a confirmation from list.

Remove all filters Removes all filter settings.
Note: Only activeif the current view is filtered.

Edit selected cell Opens the selected cell for editing. The binocular symb:

in the header shows which cell has been selected in a
highlighted line. Only cells that can be edited can be
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selected.

Replace text in selected column Opens the dialog to search and replace texts for the

selected column.

Properties Opens theProperties window.

Help

Opens online help.

6.2.8.3Engineering

With each phase the nod&eactions is created automatically. In this node you can created any
reactions. To create a new reaction:

1.
2.

Click onReactions.
Select theNew Reaction command in the context menu.
A new reaction is shown in the detail view.

A Reaction name is created automatically. Amend this if required. The name must be
unique for each phase.

In the detail view, click on the entry in thévent column.

Select the desired event from the dreplown list and define the desiredeactions(on page
58) in the property window.

Several reactions can be configured for each event. They are executed according to the configured
sequence. Reactions of the same type can only be sorted usingttiwbar or context menu(on page

48).

PROJECT CONFIGURATNDRULES

}

Several reactions are possible for each event. They are executed according to the configured
sequence.

The variables of all parameters are signed in to the driver for reading. If a value is needed for
a reaction but is not yet available or invalid, the alternate value is written. The writing of the
value is done without write confirmation.

Some of the readbns are triggered only once in the processe.g. time outs. If the phase is
restarted, these reactions are also retriggered if necessary.
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BEHAVIOR IN THE RUNIME

For each reaction, a range of actions can be configured in tReactions properties group, sich as

Tag write set value, Function, Allocate tag or Recipe influence. For example, in order to change
the REE mode after restarting the Runtime, or to execute an REE command when writing command
parameters.

In doing so, please note:

} The execution of thee actions in the Runtime can be prevented by other events.
For example, the status of the phase can prevent the execution of an action.

}  Several different reactions are processed in the same execution cycle. However, only one REE
command per cycle is peritted. In general, the last REE command is executed.

Note: Actions of reactions are logged in the CEL if ti@reate CEL entryproperty has been
activated for the reactionSystemis entered as a user.

6.2.8.4Events

Eachreaction is based on an event. This is stipulated for the reaction using Ehent property. As
many Reactions as desired can be assigned the same event. The sequence of the execution of the
reactions is stipulated in the detail view.

In the event of an incorrectonfiguration of a reaction, the name of the event is displayed when
validating recipes.

SyntaxiEventName.x) wherebyevent name corresponds to theEvent. x is a figure that displays the
position in the execution sequence.

EVENTS ON RESTART

The reactiongphase activatecind phase startecare always only executed once. These reactions are
not triggered again after the phase has been restarted (after being held). The phase starts to run
again, however it was not executed in full beforehand.

Along the same lines, the reactiophase deactivateik only triggered once the phase has been
ended and not during a restart.

Thephase startedeaction is triggered if the unit allocation and the parallel execution detection has
been executed. If the proedure has not exceeded this detection on restart, the reaction is triggered
for the Restartcommand. If the process is already in an advanced state, the reaction is not carried out
again.
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ALLOW EXECUTION BERRE "PHASE STARTED"

For reactions, it is possiblto configure whether these are also to be executed if tphase started

event has not yet been triggered. This can be set with tABow execution before start event

property. The property is only available for reactions whose result can occur both betord after the
start event. The property is deactivated for events that can only occur before or after the start event.
In this case, the value is automatically set according to the event type. For details, see the tables with
the events.

Note that no commands can be sent to the PLC before thghase startedevent. Otherwise it may be
the case that the execution of the PLC program is influenced unintentionally, such as if an instance of
the phase is started whilst another instance of the same phase is eulyebeing executed.

EVENTS FOR REACTIONS

From the drop-down list you can select the following events:

UNIT CLASSES

These events are only available in phases of unit classes.

Event Description Allow
execution
before start
event

Placeholder not linked to Is triggered if, at the time of execution, a always

instance placeholder is not linked to a unit instance.

Maximum waiting time for Is triggered if the waiting time for the linking  always

instance assignment exceede of a unit instance has been exceeded.

PROCEDURE

Events in the procedure.

Event Description Allow
execution
before start
event

Phase activated Is the first event which is triggered. always

Unit allocation not possible  Is triggered if the unit was not allocated always

successfully at first try.
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Allow
execution
before start
event

Description

Finished writing initial TAG

Initial TAG modified during
process

Amended initial TAG fully
written
Initial TAG modified during

process

Phase started

Input lock blocked

Input interlock checked
successfully

Finishedwriting value TAG

Is triggered if all initial parameters have been always
successfully written to the PLC.

Is triggered if the value of an initial parameter adjustable
is amended whilst the input locking is
checked.

Is triggered if amended initial parameters hav adjustable
been successfully written to the PLC.

Is triggered if the value of an initial parameter adjustable
is amended whilst the input locking is
checked.

Is triggered after writing the initial parameters -

With this event you inform the PLC that the
phase has been started in the REE and that i
is expected that the command tags will be
written soon.

Other events can be executed before the
event if theAllow execution before start
event has been activated fothe
corresponding event. For details, see the
Allow execution started before phase started
section.

Is triggered if the input lock is blocked (FALSI never
after the initial checking (after writing the initie
parameters).

Makes only sens if property Input
interlocking was configured.

Is triggered as soon as the input lock happen never
(formula for the input lock = TRUE).

Makes only sense if propertinput
interlocking was configured.

Is triggered if all command tags have been
written.

never
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Description Allow
execution

before start
event

Recommendation: Use this event to inform
the PLC that the phase has written all
command tags and that the PLC can start
processing the technological function.

Value TAG modified during  Is triggered if the value of a value parameter i never

process amended whilst the phase done condition is

checked.
Amended value TAG fully Is triggered if amended value parameters never
written have been successfully written to the PLC.
Phase done condition Is triggered if the phase has been executed ir never
completed full (formula for the phase done condition =

TRUE).
Phase deactivated Is triggeked if the phase is deactivated adjustable

regardless of whether it has been executed
successfully, stopped or canceled.

EXECUTION ERROR

Events in relation to execution errors.

Event Description Allow
execution

before start
event

Checking error After a phase is activated, its parameters are always
checked. With an invalid configuration (such
as value outside limits), the checking error
event is triggered and the execution of the
phase is held until the error has been rectifiec

Phase started mtiple times A phase can only be active once. always

If an instance of a phase is activated whilst
another instance of the same phase is active,
this event is triggered and the execution of th
phase is held until the other phase has been
deactivated.
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Description Allow
execution

before start
event

Waiting period unit allocation Is triggered if the waiting duration for the unit always
exceeded allocation runs. Can also occur duringaused
and Held

Waiting time for confirmation Is triggered if amended initial parameters hav adjustable
of the value change of the not yet been confirmed after expiry of the

initial TAG exceeded waiting time.
Waiting period input lock Is triggered if the waiting duration (time out) never
exceeded for the input interlocking expired.

Makes only sense if lput interlocking was
defined.

Value TAG without value Is triggered if a Boolean command tag is to bt never
toggled and the variable assigned to the tag
does not have a valid value.

Waiting time for confirmation Is triggered if amended value parameters never
of the valuechange of the have not yet been confirmed after expiry of
value TAG exceeded the waiting time.

Maximum execution duration |s triggered if the waiting duration for waiting never
exceeded for the phase done conditionmaximum
execution duration) has been exceeded.

Waiting period following Is triggered if the phase was not deactivated adjustable
condition exceeded within the envisaged waiting time (time out)

although the phase done condition has been

met.
Linked variable interrupted }  Ifthe value of a variable with state adjustable

INVALIDshould be used, this event is
created once per invalid variable and
phase.

}  If the variable status changed from
INVALID to not INVALID and back to
INVALID, the reaction is again tggred
when the variable is used.

}  Ifthe phase is restarted, the event is
triggered again when an invalid
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Description Allow
execution

before start
event

variable is used.

At the following activities it is checked for
invalid variable:

}  Source variable in reaction

}  Variable for phase done condition
}  Varialde for input interlocking

}  Write command tag inversely

}  Variables for conditions with transient
status

}  Note: In the event of anINVALID the
events are not necessarily processed il
the order in which they are received. If
an INVALIDoccurs whilst another event
is being processed, this event can
overtake the one that is currently being
executed.

STATUS CHANGE

Status change events. If the phase changes its status, the corresponding event is triggered.

Description Allow
execution
before start
event

Status change: In execution The phase is executed. adjustable
Status change: Pausing The phase is currently being paused. adjustable
Status change: Paused The phase has been paused. adjustable
Status change: Resume The phase is resuming after a break. adjustable

A status change in the object fronPausedo
Runningtriggers the eventsResumingand
Running

Status change: Holding The phase is held at the moment. adjustable
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Description Allow

execution

before start

event
Status change: Held The phase was stopped. adjustable
Status change: Restarting The phase is restarting at the moment. adjustable
Status change: Stopping The phase is stopping at the moment. adjustable
Status change: Stopped The phase was stopped. adjustable
Status change:Aborting The phase is aborted at the moment. adjustable
Status change: Aborted The phase was aborted. adjustable
Status change: Executed The phase is finished. adjustable
Escape condition started Is triggered if theEscape condition for adjustable

exiting froma phase is started.

Escape condition met Is triggered if theEscape condition for adjustable
exiting from a phase is met.

MODE CHANGE

Events in relation to mode switch in the REE

Event Description Allow
execution
before start
event

Mode change: Automatic The REE switched tautomatic mode. adjustable

Mode change: The REE was switched s&mtautomatic adjustable

Semiautomatic mode.

Mode change: Manually The REE switched to moddanual. adjustable

CLOSE AND RESTART RUIME

Events in relation to closing and restarting Runtime.
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Description Allow
execution

before start
event

Exit Runtime initiated Is triggered if the Runtime is exited. This is ar adjustable
especially critical state for the Batch Control
module as the recipe procesdoes not stop in
the control immediately. Therefor exiting the
Runtime is prevented as long as module Batc
Control saved all data. A process image is
created which can later be used as starting
point.

Likewise it is made sure that the tags of actio
Write set value safely arrive at the control.
Internally the phase is paused only when the
writing confirmation from the driver ensued.

For more details about existing the Runtime
see chapterExit and restart Runtiméon page
280).

When this event occurs, no reaction types of
group Influencing the recipe are possible.

Runtime restart The Runtime was restarted. adjustable

INTERRUPTIONS AND ERORS

Events in relation to interruptions and errors in communication and on the PLC.

Description Allow
execution

before start
event

Loss of communication This event reports that communication to the Only from the
PLC has been interrupted. point at which
the values for
the Loss of
communication
property are
waited for.

This is triggered by a failed write attempt of
command tags, or if the formula for the
communication fault is TRUE.

Loss of communication fixed This event reports that the communication adjustable
failure has been rectified.
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Description Allow

execution
before start
event
Loss of communication This event reports that a displayed adjustable
acknowledged communication failure has been

acknowledged.
PLC error Is triggered if there is a PLC error adjustable
PLC error fixed Is triggered if a PLC error has been rectified. adjustable

PLC error fixed by deactivatic Is triggered if there was a PLC error when a adjustable
of the phase phase was deactivated. This was changed to
rectifiedwhen deactivated. Doesot apply for
a restart of the phase.

6.2.8.5Reaction types

In the properties of the reactions the reaction types are more precisely defined and engineered.
The following properties are available in tHeeactions group:

Tag write set value Influences both command tags as well as return / PLC sync tac
All tag data types can be used.
Attention: The value must be within of the set value limits of
the variables which are linked at the tag. If this is not theseaan
error message is created during the validation.

Reactions can only use tags of their own phase. If reactions art
copied from other phases, they try to use tags with the same
name of the name phase.

CEL entry Creates an entry in the CEL. With this the reaction can be
documented and the recipe process can be tracked later. To dc
this, theCreate CEL entryproperty must be activated. The text
for the CEL is defined in th€EL message textproperty.

As a user, thesystemCEL message is entered.
Function Makes it possible to link any zenon function.

With this you can e.g. call up a pojup in order to inform the
user about a certain status or start a data backup.
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Note: In the network the function is always executed the
server.

Allocate tag Makes it possible to perform a value assignment fraBource

tag to another Target tag . Both command tags and return /
PLC tags can be used. The data type of source and target tag
must be identical otherwise an error is displayeat the validation
of the recipe.

Reactions can only use tags of their own phase. If reactions art
copied from other phases, they try to use tags with the same
name of the name phase.

Recipe influence Make it possible to:

}  Change the execution mode
}  Execute recipe commands

}  execute phase commands

It is thus possible to react to serious events suchiagalid linked
variable

Note: Use this reaction type carefully because this reaction tyg
influences the entire recipe process

For each event you can oglonce:
}  settheMode and

} setaCommand.

Because e.g. it does not make sense to pause and hold the
recipe at the same time with the same event.

6.2.8.6Reactions in unit classes and unit instances

The following is applicable for reactions in phases of a unit instance:

}

If a reaction is created, deleted or renamed in a phase of the unit class, this change is applied
to the linked unit instances.
Changes to the reaction type and the execution sequence are also applied.

If a reaction is newly created in a phase of a unit instance, this is a local reaction.
It is highlighted in the detail view and selection lists with its own background color. & ha
linking to a higherlevel class and is configured completely locally. It is displayed with an
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activated checkbox for thé.ocal property. This property is only present for linked phases. It
is not also displayed for local phases.

If a reaction in a urticlass is renamed and this name does not correspond to a local reaction,
the local reaction is automatically renamed. The unigueness of the reaction names is thus
retained.

Schematic diagram for renamindocal <n> <OriginalName>

ExampleReaction becomes local 0 reaction .

The properties of linked reactions can be amended locally in the unit instance.
Exception: Théevent property cannot be changed.

Linked reactions cannot be deleted in the unit instance.

If a reaction is copied and pasted from an insta@, it loses any linkings to a class that may be
present. It is always local.

Only the locallycreated reactions can be renamed or deleted in a unit instance.

When compiling for Runtime, each derived reaction for all properties that are linked to a
class akes on the values configured in the unit class. In the Runtime, the reaction has
precisely the values that were displayed in the Editor.

INHERITANCE OF THEXECUTION ORDER

If several reactions have been defined for the same event, the order of their ekeaumust be
defined. This happens using thExecution order or in the list via the toolbar or the context menu of
the event. Valid values depend on the existing reactions.

The following is applicable for the inheritance of the execution sequence:

Inheritance is per type, not per reaction.
The execution sequence of the reactions always depends on the other reactions of the same
type. The inheritance and restoration is thus always carried out for all reactions of a type.

The following is applicable for aactive inheritance of the order:
}  All local reactions of a type are always sequenced behind the inherited.
} Changes to the order from the unit class are applied directly

} If new reactions are added in the unit class, their instances are then inserted at the same
place in the execution sequence. All local reactions of the type are moved to the back.

Breaking the inheritance of the sequence.
The inheritance of the executiosequence can be interrupted by:

}  Moving a reaction in the sequence.

} Swapping the sequence of two reactions.
} Setting the sequence of a reaction.
}

Explicit separation of the inheritance by means of the property's context menu.
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} If, in the event of an interrupd inheritance, new reactions are created in the unit class,
the instances that arise as a result are added to the unit instance at the last place.

Note: A change to the sequence only causes a a breaking of the inheritance if a linked
reaction is affectechs a result. If only local reactions are affected, the inheritances are
retained.

Restoration of the inheritance of the sequence:
If the inheritance is restored, theequence for all inherited reactions is set to the value in the
unit class. All local reactions are placed in sequence behind it.

Note: The relative sequence of the local reactions to one another is not changed in the
process.

INHERITANCE OF PROHETIES F&® STATUS OR MODE COMANDS

The properties forstatusor mode commands can only be edited individually. A simultaneous change
to reactions of the same type is not possible.

The following is applicable for their inheritance from a unit class:

}

Inheritance per type only, not per object.

The inheritance of the command is only possible for each reaction type and not per object.
Only one reaction of a type can have a status command or mode command. Dependencies
between the reactions thus arise.

If the inheritance is active, changes to the commands are applied from the unit class directly.
If changes in the unit class are in conflict with the commands of local reactions, the
commands are removed from the local reactions

The following is applicablé the inheritance is interrupted:
} Changes to properties are no longer applied.

} If anew reaction is inserted into the unit class whasemmands are in conflict with
settings in the unit instance, the command is removed from the new reaction. This is also
applicable for changes to the type of a reaction with commands.

Restoring the inheritance:

When restoring the inheritance of one ohie command properties, all values of the inherited
reactions are applied from the unit class again. If there is a conflict with a local reaction in the
process, the command is removed from the local reaction.

6.2.8.7Behavior in the Runtime

For eah reaction, a range of actions can be configured in tiieactions properties group, such as
Tag write set value, Function, Allocate tag or Recipe influence. For example, in order to change
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the REE mode after restarting the Runtime, or to execute an RERNtand when writing command
parameters.

In doing so, please note:

}  The execution of these actions in the Runtime can be prevented by other events.
For example, the status of the phase can prevent the execution of an action.

}  Several different reactions are processed in the same execution cycle. However, only one REE
command per cycle is permitted. In general, the last REE command is executed.

Note: Actions of reactions are logged in the CEL if tl@&¥reate CEL entryproperty hasbeen
activated for the reactionSystemis entered as a user.
6.2.9 Control strategies

Control strategies make it possible to set parameters for different versions of a phase. Only the
command parameters allocated to the control strategy are sdnt each control strategy.

CONFIGURING CONTROISTRATEGIES

To use control strategies, these must be activated in the phase. To do this:

1. Highlight the desired phase

2. Go to property group Control strategies \

3. Activate the checkbox in front of théctive control strategies property.

4. Select a parameter in theontrol strategy tag property. This parameter defines which
control strategy is active in the Runtime.

5. The phase is thus displayed in the Editor with tBentrol strategies node.

6. Right click on the node and select the entiyew control strategy in the context menu.

7. A new control strategy is created.

8. Configure the properties of the control strategy.

In doing so, please note:

} Name and control strategy numbe r of the control strategy must be unique within the
phase.

} TheName must not be empty, contain a dot, consist of only spaces and must be within
a maximum of 256 characters long.

9. Add the desired command parameters.

Note: Clicking on a parameter add its pierties.
Only the following properties in thaNrite set value group can be edited:

} Tagvalue
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}  Min. value
} Max. value
} Parameter value can be changed in master recipe

All other properties cannot be edited. To edit these, switch to the parameter listhaf phase.

COPYING CONTROL STRFEGIES

Control strategies can be copied using commands in the context menu and the toolbar and inserted
into the same or other phases.

If control strategies are copied throughout phases, units or a project, only the parameter linkings that
are also to be triggered in the new phase are inserted. In doing so, the conditions are the same as for
insertingparameter linking(on page 66).

6.2.9.1Control strategies node context menu

Rightclicking on theControl strategies node opens a context menu with the following entries:

New Control strategy Creates a new control strategy
Paste control strategy Pastes a control strategy from the clipboard.

Copied control strategies are adapted when pasted into a
phase so thatName and control strategy number are made
unique, if this is not already the case in the phase.

Help Opens online help.

6.2.9.2Context menu selected control strategy

Rightclicking on the control strategy opens a context menu with the following entries:

Add command TAG Opens the dialog toselect command parameteréon
page 308).
Paste Adds parameters that have been copied from a

different control strategy to the selected control
strategy.Note: Copy the parameters to the control
strategy list.
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Parameter

Rename

Delete

Copy

Help

Highlights the name to be renamed.

Deletes the selected control strategy after a
confirmation message.

Copies the selected control strategy. This can be paste
using Paste in the conext menu of theControl
strategies node.

Copied control strategies are adapted when pasted int:
a phase so thalName and control strategy number

are made unique, if this is not already the case in the
phase.

Opens online help.

6.2.9.3Toolbar and control strategy list context menu

Entries in the control strategy list can be edited using symbols or entries in the context menu.

Jp By @ x| T L E 9

The following are available in the context menu and the toolbar:

Add command parameters

Copy

Paste

Delete

Remove all filters

Edit selected cell

Opens the dialog toselect command parameteréon
page 308).

Copies the selected entries to the clipboard

Pastes the content from the clipboard. If an entry with
the same name already exists, the content is pasted ¢
"Copy of...".

Deletes selected entries after a confirmation from list.
Removes all filter settings.
Note: Only active if the current view is filtered.

Opens the selected cell for editing. The binocular
symbol in the header shows which cell has been
selected in a highlighted line. Only cells that can be
edited can be selected.
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Properties Opens theProperties window.

Help Opens online help.

6.2.9.4Control strategies in unit classes and unit instances

The following is applicable for control strategies in phases of a unit instance:

} If acontrol strategy is created, deleted or renamed in a phase of the unit class, this change is
applied to the linked unit instances.

} If a control strategy is newly created in a phase of a unit instance, this is a local control
strategy.
It is highlighted in the detail view and selection lists with its own background color and it gets
its own symbol. It has no linking to a highdevel class and is configured completely locally. It
is displayed with an activated checkbox for thecal property. This property is only present
for linked phases. It is not also displayed for local phases.

} If a control strategy in a unit class is renamed and this name does not correspond to a local
control strategy, the local control strategy is automaticallynemed. The uniqueness of the
reaction names is thus retained.

Schematic diagram for renamindocal <n> <OriginalName>
ExampleControl strategy becomeslocal 0 control strategy .

} Ifthere are the same control strategy numbers present in in the unit clasd in the unit
instance, the number of the local control strategy is changed to a free number. This change
is documented in a log entry.

}  The properties of linked control strategies cannot be edited locally in a unit instance.
Exception: Théescription property can be amended.

}  Linked control strategies cannot be deleted in the unit instance.

} If a control strategy is copied and pasted from an instance, it loses any linkings to a class that
may be present. It is always local.

}  Only the locallycreated contrd strategies can be renamed or deleted in a unit instance.

}  When compiling for Runtime, each derived control strategy for all properties that are linked
to a class takes on the values configured in the unit class. In the Runtime, the control strategy
has precisely the values that were displayed in the Editor.

PARAMETERS IN CONTROSTRATEGIES OF UNINSTANCES

The following is applicable for parameters in control strategies of a unit instance:

65 | 346



}  With linked control strategies, only local command tags can lbakkd or removed.

}  With local control strategies, local command tags and the command tags of the class can be
linked.

} If a parameter is created, deleted or renamed in a control strategy of the unit class, this
change is applied to the linked unit instances.

} If a parameter is newly created in a control strategy of a unit instance, this is a local tag. It is
highlighted in the detail view and in selection lists with its own background color. It has no
linking to a higherlevel class and is configured locallyis then shown by thd_ocal property
with an activated checkbox.

INHERITANCE OF THEARRAMETER VALUES

Parameter values in control strategies are applied as:

} Phase or unit instance
or

} Control strategy of the phase of the unit class

Derivations result from the unit class.
Exception: The value of the parameter in the phase of the unit instance has been changed locally. The
derivation is then local.

6.2.9.5Parameters in control strategies

LINKING PARAMETERS

There are different methods available to link parameters to a control strategy:

} To do this, select théddd command parameter command in the context menu of the control
strategy.

} Select, in the detail view of the control strategies in the toolbar or in tt@ntext menu of a
parameter, theAdd command parameter command.

} Drag the parameter from the parameter list of the phase by dragging & dropping it onto the
control strategy. Onlycommand parametergon page 35) are linked.

Note: If a parameter is deleted for a phase, the attendant parameter linking is also deleted for all
control strategies.
DELETING OR RESTOR®GILINKED VALUES

Pamameters of the control strategies take on the values of the parameters with which they are linked.
This link can be removed by:
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}  Overwriting the value

} Separating the linking via the context menu
The context menu can also be used to restore the link to teeurce parameter again.

You can read details on linked values in thénked properties chapter in theEditor manual.

COPYING PARAMETERS

Existing parameter linking can be copied between control strategies. Copying is possible throughout
via phases, unitsrad projects. When inserting parameter linkings, an attempt is made to link the
names accordingly. No new parameters are created.

Insertion is not possible if there is no parameter with the copied name in the target phase or the
corresponding parameter is laeady part of the control strategy.

PARAMETERS IN CONTROSTRATEGIES OF UNINSTANCES

For the behavior of parameters in control strategies of a unit instance, see the corresponding section
in the Control strategies in unit classes and unit instances (on page 65) chapter.

6.3 Replace links

Linking of variables and functions can be replaced automatically in units, phases and reactions. This
process corresponds to the process fogplacing linking for screen switching and replacing linking in
the Editor screen.

The following can be replaced:
}  Units and unit classes: linked variables for Runtime information
} Reactions: linked functions
} Parameter: linked variables

To replace elements:

1. Select theReplace linking command in the context menu or the toolbar
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2. The dialog for the replacement of links opens.

Enter element
Replace links
Source (with = or "7} Target:
| Accept Cancel
Tank1*

Tank2
all variables and functions starting with Tank 1 are replaced with Tank2

Help
e.g: Tank 1 temperature with Tank2 temperature

[ Case sensitive Variable / function...

(®) Name () Identification

Source Target

Source Enter the partial string to be searched for.

The placeholderg and ? can be used:

}  *: desired number of characters
*aste finds Taste, Stopptaste, ...

*aste* finds Tasten, Tastendruck, Pasteurisierung, ...
} 7 precisely one character.
For exampleT?stefinds Teste and Taste.

The placeholder is permitted as a prefix and/or suffix.

When using placeholders, note when a character appears

more than once. The first thing found is always replaced whi
several things are found:

}  Example chaacter sequence01{SU(00,Test1)}
Testlshould be replaced withTest 2.

}  Source entry*1 and target entry2 finds and replaces
the 1in O1but not in the subsequent followingrestl
Result02{SU(00,Test1)}
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}  Source entry*testland target entrytest2finds and
replacesTestl
Result01{SU(00, Test2)}

Target Entry of the partial string

Note: Source and target must be in the same project.

Apply Swaps target strings from theource for those defined in the
target.

Note capitalization When swapping, be sure that any capitalization is an exact
match.

Name Swaps information in process variable names.

Identification Exchanges information in the identification

Variable/function Opens the selection list for variables/functions in relatit;m

the selected line in the list. Clicking on the variable or functic
in the list defines new target variable or target function.
Alternative: Doubleclick on the corresponding source variabl
or source function.

REPLACE

REPLACE WITH MANUAISELECTION

To replace elements manually:
} Select the element from the list that you would like to replace as the source.
} Select a target element via th@ariable/Function button

The previous element is replaced by the new one.

AUTOMATED REPLACEMENWITH RULES

To aubmatically replace elements on the basis of rules:
In the Source input field, define the parameters for the element that you wish to replace
Define the parameter for the new variable/function in thEarget input field

Specify what is to be replaced vidame/ldentification .

(S e S e

Click onAccept.
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¥ |nformation

The target variable or target function can also be in a different project as the
source variable or source functio In doing so, all projects concerned must be
started and available on the same computer in Runtime.

Internal variable IDs are used for replacement. This means that if variables are
used or functions are renamed, the replacement remains.

AAttention

When replacing variables, be aware of the type and signal resolution. If you
replace a variable with one of an incompatible type, this can lead to errors
during execution. ¥u will be warned when making the substitution; the
substitution will however be carried out.

6.4 Create screen of type Batch Control

ENGINEERING

Two procedures are available to create a screen:
}  The use of thescreen creation dialog

} The creation of a screen using the properties

Steps to create the screen using the properties if the screen creation dialog has been deactivated in
the menu bar underTools, Settings and Use assistant

1. Create a new screen.

To do this, select theNew screen command in the tool bar or in the context menu of the
Screensnode.

2. Change the properties of the screen:
a) Name the screen in théName property.
b) SelectBatch Controin the Screen type property.
c) Seletthe desired frame in the~rame property.
3. Configure the content of the screen:

a) Select theElements (screen type) menu item from the menu bar.
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b) Selectinsert templaten the drop-down list.
Thedialog to select predefined layoutsis opened. Certain control elements are inserted
into the screen at predefined positions.

¢) Remove elements that are not required from the screen.

d) If necessary, select additional elements in thlements drop-down list. Place these ahe
desired position in the screen.

4. Create a screen switch function.

PEC Bt Colurnn selecbon Format Columna Noa
PFC Eotor Master recipes
Recipe Eator Master recipes kst f Open
Y’:n‘ §‘T:'Th: Typ: STATIC
0 53507 535 !
053504 Dupicate
Rename
HOnIgNt 38 CUlCaeC

Display control recipes n st

currenBy exacuted control recipes freshed control rocipes
Toom OFITTAM » v

pregared Control recipes

Dynamsc ally upcate control recipe it

- Column selocton
Cootrot recoe

Control tecipe list

Typ STANC

053513

OASHEA Control rece

Dusplay assocated conyol recipes n st

Format Columns. Now
Open
Dupicate

Rename

TS—T—|

6.4.1 Elements (Batch Control)

You add control elements to the seen using theElements (Batch Control) menu.

INSERT TEMPLATE

Insert template Opens the dialog forselecting a templatdor the

screen type.

Templates are shipped together with zenon and
can also be created by the user.

Templates add predefined control elements to
pre-defined position in the screen. Elements that
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are not necessary can also be removed
individually once they have been created.
Additional elements are selected from the
drop-down list and placed in the zenoscreen.
Elements can be moved on the screen and
arranged individually.

ELEMENTS (BATCH CONROL)

Default (master recipes) Inserts control elements for master recipes on
predefined locations on the screen. These contro
elemens can be supplemented, reduced and
positioned newly.

Default (control recipes) Inserts control elements for control recipes on
predefined locations on the screen. These contra
elements can be supplemented, reduced and
positioned newly.

Recipe Editor Adds the licenses editor for creating master and
control recipes.

MATRIX RECIPE CREADN

Control elements to create matrix recipes.

Delete column/row Deletes a line or column. (depending on
selection.)
Move columns to the lef t/steps up Moves columns to the left or moves steps up

(depending on selection.)

Move columns to the right/steps down Moves columns to the right or moves steps down
(depending on selection.)

Activate selected elements Activates the selected elements. (depending on
selection.)

Deactivate selected elements Deactivates the selected elements. (depending o
selection.)
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RECIPE CONTROL

Control elements to control recipes.

General General control elements:
Save master recipe
Check recipe for errors
Switch recipe to test mode
Release recipe

Switch recipe to edit mode
Close recipe

Close all other recipes
Edit element

Graphical design

B e e B

Confirm changes

Execution commands of the recipe Control elements for recipe commands:
Start recipe

Pause recipe

Resume recipe

Hold recipe

Restart recipe

Stop recipe

B e e e

Abort recipe

Execution commands of the phases Control elements for phase commands:
Pause phase

Resume phase

Hold phase

Restart phase

B e e e e

Escape phase

Switch execution mode Control elements for execution modes:
}  Switch to automatic mode
}  Switch to semi-automatic mode

}  Switch to manual mode
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}  Compatible elements

Execution navigation Control elements for navigation in recipes:

}  Continue recipe at selected execution
position only

}  Continue recipe at all execution positions

}  Skip active condition

Operation navigation Control elements for navigation in operations:
}  Change to operation template

}  Switch to main recipe

Compatible elements:

Standard Win32 control elements that have been replaced or removed by zenon elemetysdmic
text, switch and cantinue to be available due to compatibility reasons. These elements are not taken
into account with automatic insertion of templates.

For the description, see current elements.
}  Switch to automatic mode

}  Switch to semi-automatic mode

}  Switch to manual mode

MASTER RECIPES

Control elements for master recipes.

Master recipes list In this list all master recipes can be displayed. The
display can be limited by filters to an individual
selection.

The filtering can be preset in the zenoEditor in
the screen switch functiorfon page 83). Filtering in
Runtime is also possible. These filter settings are
not saved in the Runtime. This means that the
filters must be entered again when called up agair
A permanent presetting of the filter is only
possible with configuration in the zenon Edit.

All commands are also possible in the context
menu of the list. The commands for list
management can be called from the header of the
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Column selection master recipe...

Format columns master recipe...

New master recipe...

Create new version of master recipe

Rename master recipe

Duplicate master recipe

list. The commands for recipe management can b
called at editing one or more recipes.

The recipes in the list cannot be edited directly in
the list. Renaming, changing the description or
changing the recipe status is only possible with th
corresponding commands.

Opens adialog in order to determine which
columns should be displaye¢on page115.
Attention: These changes are discarded when tt
screen is called up again. A permanent definition i
only possible in the zenon Editor.

Opens adialog to edit the column settinggon

page 119.

Attention: These changes are discarded when tt
screen is called up again. A permanent definition i
only possible in the zenon Editor.

Opens dialog for creatig a new master recipgon
page 162.

Creates a newersion(on page 217 of the
selected master recipe. This must be approved or
marked as obsolete.

Only active if exactly one master recipe was
selected.

The dialog for the input of a uniqgue name and the
description is opened.

Recipes can only be renamed if they are in status
Editable

Also use this faction in order to change the
description of the control recipe.

When renaming a recipe, a CEL entry is created.

Only active if exactly one recipe is selected.
Created a copy of the selected recipe. At the
creation of the copy, tke version of the recipe
saved on the hard disk is used. If the recipe is just
edited in another computer and the changes have
not yet been saved, the changes are not applied.
The dialog for the input of a unigue name and the
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Delete master recipe

Open master recipe

Switch master recipe to edit mode

Switch master recipe to test mode

description is opened.

The copyof the recipe automatically receives statt
Editableand can be edited further.

When duplicating a recipe, a CEL entry is created

Deletes the selected recipes irrevocably. If the
recipe is opened on another computer for editing,
it is automatically closed there.

Deleting is only possible if there are no control
recipes which are based on the master recipe. Fir:
you must delete all ontrol recipes.

Recipes which are currently executed in test mode
(master recipe statusfest in executioncannot be
deleted. First they must béinished stoppedor
canceled

If recipes must not be deleted e.g. in an
FDAregulated environment it is ecommended
that this button is not configured or that it is given
an appropriate Authorization level .

A CEL entry is created when a recipe is deleted.

Opens the selected master recipe in the recipe
editor if screen elemenRecipe editoexists in the
screen. Each selected master recipe is opened in
separate tab of the recipe editor.

Changes the master recipe status of the selected
recipes toEditable In this status, recipes can agair
be edited compktely.

Only recipes inTest modecan be set back to
Editable

Changes the master recipe status of the selected
recipes toTest mode Only faultless recipes can be
switched to test mode. If error occur during the
validation (on page 249), you must first fix them.

Recipes in the test mode can be executed but no
longer reengineered. For details about the states
see chapterRecipe types and recipe stat€sn
page 16Q.
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Release master recipe

Highlight master recipe as outdated

Show related control recipes in list

Dynamically update control recipe list.

Filter for displaying the control recipe

Changes the master recipe status of the selected
recipes toReleasedOnly recipes without errors car
be released. If error occur during thealidation(on
page 249), you must first fix them.

Only recipes in statu§ est modeand Editablecan
be released.

Released recipes can no longer be edited. Contro
recipes can only be created from released recipes
For details about the states see chaptBecipe
types and recipe stategon page 160.

When releasing a recipe, a CEL entry is created.

Changes the status of the recipe toutdated The
recipe can no longer be edited or approved. No
control recipe can be created on the basis of this
recipe.

Displays all control recipes that are based on the
selected master recipe and that comply with the si
filter criteria.

Deactivates theDisplay associated control recipes

in list button. When selecting a master recipe, all
attendant control recipes are displayed
automatically.

Makes it possible to filter control recipes for the
following criteria:

}  Prepared control recipes :
Display only control recipes which are
prepared for execution.

}  Currently executed control recipes :
Displays control recipes which are currently
executed.

}  Completed control recipes :
Displays control recipes which have already
been executed.

}  Outdated control recipes:
Shows control recipes with the status
outdated
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Filtering only takes effect once you click &how
associated control recipes in list .

Compatible elements Standard Win32 control elements that have been
replaced or removed by zenon elementglynamic
text, switch and continue to be available due to
compatibility reasons. These elements are not
taken into account with automatic insertion of
templates.

For thedescription, see current elements.

Compatible elements

Dynamically update control recipe list
Prepared control recipes

Currently executed control recipes
Completed control recipes

Outdated control recipes

L L i I S e}

CONTROL RECIPE

Control elements for control recipes.

Control recipe list... In this list all control recipes can be displayed. Tt
display can be limited by filters to an individual
selection.

Per default the list is empty. The following muse
the case for the list to be filled:

}  Master recipes must be selected

}  Thefilters:
currently -executed control recipes ,
prepared control recipes and
completed control recipes
must be set

}  click buttondisplay associated control
recipes in list

In addition to the filters mentioned above, you
can filter the list itself. The filtering can be preset i
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the zenon Editor in thescreen switch functiorfon
page 83). Filtering in Runtime is also possible.
These filter settings are not saved in the Runtime
This means that the filters must be entered again
when called up again. A permanent preetting of
the filter is only possible with configuration in the
zenon Edibr.

All commands are also possible in the context
menu of the list. The commands for list
management can be called from the header of
the list. The commands for recipe management
can be called at editing one or more recipes.
The recipes in the list canndie edited directly in
the list. Renaming, changing the description or
starting the recipes is only possible with the
corresponding commands.

Column selection control recipes... Opens adialog in order to determine which
columns should be displaye¢on page 115.
Attention: These changes are discarded when
the screen is called up again. A permanent
definition is only possible in the zenon Editor.

Format columns control recipes... Opens adialog to edit the column settinggon
page 119.
Attention: These changes are discarded when
the screen is called up again. A permanent
definition is only possible in the zenon Editor.

New control recipe... Opens thedialog (on page 233) for entering a
unigue name and a description for the control
recipe. The uniqueness of the name is also
checked in the zenon network. The name must
only be unique within the master recipes. Control
recipes which are based on other master recipes
may have the same name. The uniqueness withir
module Batch Control is achieved by always
referencing the master recipe name and the
control recipe name.

When creating a control recipe, a CEL entry is
created.

Configure control recipe Only active if exactly one control recipe was
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selected.

The dialog for the input of a unique name and the
description is opened.

Recipes can only be renamed if they have the
status ofprepared

Also use this function in order to change the
description of the control recipe.

Duplicate control recipe Only active if exactly one recipe is selected.
Created a copy of the selected recipe. At the
creation of the copy, the version of the recipe
saved m the hard disk is used. If the recipe is jus
edited in another computer and the changes hav
not yet been saved, the changes are not applied.
The dialog for the input of a unique name and the
description is opened.

The copy of the recipe automatically de the
statusPreparedand can therefore be edited and
started. Theexecution statugon page 263) of the
duplicate is set toautomatic

When duplicating a recipe, a CEL entry is createt

Delete control recipe Deletes the skected recipes irrevocably. If the
recipe is opened on another computer for editing
it is automatically closed there.

Deleting is only possible if all selected recipes ar
not executed (control recipe statusn executiol.
First they must bdinished stoppedor canceled

If recipes must not be deleted e.g. in an
FDAregulated environment it is recommended
that this button is not configured or that it is giver
an appropriate Authorization level .

A CEL entry is created when a recipe is deleted.

Open control recipe Opens the selected control recipes in the recipe
editor if screen elemenRecipe editoexists in the
screen. Each selected control recipe is opened ir
separate tab of the recipe editor.

Start control recipe Starts the selected control recipe in the set
execution mode. The recipes are executed
automatically at the Server. It is not necessary th
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the recipe is opened in the recipe editor.

PARAMETER LISTS
List fields for the display of parameters.
Two list boxes can be created. These are configured in #ueeen switchingon page 108.

TAG List 1 First parameter list.

TAG List 2 Second parameter list

CONTROL STRATEGIES

Control elements ér control strategies.

Control strategies list Shows the control strategies available for the
selected phase.

Apply control strategy Applies the control strategy selected in the list to
the phase.

PLACEHOLDER

Control elements for placeholders.

Placeholder list Shows the available placeholders for units.

Elements in the list can be edited in the Runtime
using a context menu:

}  New: Creates a new placeholder.

}  Configure: Opens the dialog to name the
element and to assign it to a group.

}  Delete: Deletes the selected element.
Multiple selection is possible.

}  New group : Creates a new group.

}  Allocate unit instance : Opens the dialog to
allocate a unit instance.
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Control element

New

Configure

Delete

New group

Allocate unit instance

Column selection

If unit classedave been deleted, they are shown
in the list and given a notice.

If changes from another client are saved in the
zenon network, the list is updated for all clients.

Creates a new placeholder.

Available for master recipes and operations in ed
mode

With partial recipes, the entries are displayed in
the list of the host recipe.

Opens the dialog to configure the selected
placeholder or the placeholder group. Here you
can also assign placeholders to a placeholder

group.

The assignment of placeholders to a placeholder
group is also possible by means of drag&drop.

Deletes the selected placeholder after a request
for confirmation.
Multiple selection is possible.

Deleting a placeholder makes phases of the
placeholderthat already exist in the recipe invalid
they must be reconfigured.

If a placeholder group is deleted, the placeholder
contained therein are assigned to the group of
placeholder without group . This group cannot be
deleted.

Creates a new pladeolder group. A placeholder is
assigned to a group using th&onfigure entry in
the context menu of the placeholder.

Opens a dialog to assign a unit instance to a
placeholder.

To do this, all selected placeholders must be
linked tothe same unit class.

Opens thedialog (on page11%to configure the
columns that are displayed
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Column format Opens adialog (on page119to format the
columns.

XML IMPORT/EXPORT

Control element for XML import/export.

Export master recipes... Exports the selected master recipe as an XML fil
Export control recipes... Exports the selected control recipe as an XML filt
Import recipes ... Imports recipes from the selected XML file.

6.5 Screen switch Batch Control

To use Batch Control in the Runtime, engineer a screen switch function to a screen ofBgbeh
Controt

1. Select theNew function command in theFunctions node
2. Select theScreen switching function

3. SelectBatch Controkcreen.
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Thefilter dialog (on page84) is displayed.
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=] Recipe names are case: penaltves
] Show this duiog i the Furtms
4. Configure the:

a) Settings(on page84) for the list of the master recipes/control recipes including
prefiltering (on page 88)

b) Variable allocationgon page 9]

c) Tag list settinggon page 108

d) Settings for the list of control strategie®n page 112
e) Settings for theunit placeholder lis{on page 114

5. Link the function to an element in order to switch in the Runtime.

6.5.1 Recipe list settings

The settings are configured for:
}  List of master recipes

}  Control Recipes List
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}  Prefiltering(on page 88)
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Configuration for master recipes.
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] Propared

A Cumently exsoutesd
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Prefiltering Select from a dropdown list whether master recipes should be
pre-filtered when called up. Possible settings:

}

No prefiltering
Recipes are not prdiltered. All master recipes are show!
in the list.

ID from variable
Recipes are filtered according to |IFilter condition is
defined in theVariable property.

Name from variable
Recipes are filtered according to recipe nhame. Filter
condition is defined in thevariable property.
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Variable Definition of the variables that provide the values for the
prefiltering. Click on button... in order to open the dialog for
selecting the variable.

Apply column settings from Active The column settings are transferred from the calling

calling screen screen in the Runtime, i.e. the screeamwhich the button is
configured with the screen switching function. The calling scre
must also be aBatch Controlkcreen. The corresponding
properties can no longer be configured in the Editor.

List field Display of the configured columns.
Column selection Opens thedialog for selecting the columngon page115.
Column format Opens adialog (on page 199 to format the columns.

CONTROL RECIPES LIST

Configuration for control recipes.

Filling the list of the control Settings for the filling of the list when called up. Select an
recipes when the screen is option.
activated o

}  Nofilling

}  Apply and use selection of the master recipes from calli
screen

}  Apply all active master recipes

Prefiltering Select from a dropdown list whether control recipes should be
prefiltered when called up. Possible settings:
}  No prefiltering Recipes are not prdiltered.

}  ID from variable Recipes are filtered according to ID.
Filter condition is defined in th&ariable property.

}  Name from variable Recipes are filtered according to
recipe name. Filter condition is defined in théariable
property.

}  Job ID from variableRecipes are filterd according to job
ID. Filter condition is defined in th¥ariable property.

Variable Definition of the variables that provide the values for the
prefiltering. Click on button.. in order to open the dialog for
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Open found recipes in
recipe editor

Selection of master recipes
automatically fills list of
control recipes

Apply column settings fr om
calling screen

List field
Column selection
Column format

Filter control recipe for state
Apply filt er from calling

screen

Use this filter

GENERAL OPTIONS

Recipe names are case

sensitive

selecting the variable.

Active The recipes shown in the list when called up are opene
in the recipe editor.

Note: The first 20 recipes found is the maximum that can be
opened.

Active The list of control recipes always shows the control
recipes of the master recipes at the respective point in time. in
the Runtime, it is then only necessary to click on thgnamically
update control recipe list button.

Active The column settings are applied in the screen that is
calling them up in the Runtime. The corresponding properties
can no longer be configured in the Editor.

Display of the configured columns.
Opens he dialog for selecting the columns.
Opens adialog (on page 199 to format the columns.

Settings for the filtering of the control recipes according to thei
status.

Active The filter is accepted from the calling screen.

Selection of criteria for the status of a recipe that is to be calle
up.

Active Several statuses can be selected by selecting the
corresponding checkbox:

}  Prepared
}  Currently executed
}  Executed

}  Outdated

Active: General options

Default: inactive

Show this dialog in the

Active When calling up the function in the Runtime, this dialog
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Recipe names are case Active: General options

sensitive Default: inactive
Runtime is opened and the user can amend the configuration before
execution.

The dialog is displayed on the current computer in the Runtim:
During network operation when activating the client the dialog
is also displayed on the client

CLOSE DIALOG

OK Applies all changes in all tabs and closes the dialog.
Cancel Discards all changes in all tabs and closes the dialog.
Help Opens online help.

Note for variable selection using name or ID: For the selection of variables according to name
or ID, numerical variables and string variables can be selected respectively. The data types are
converted to the respective correct form.

6.5.1.1Prefilter

To eliminate the need for all recipes to always be loaded in the recipe list in Runtime, you can define
filters for master recipes and control recipes in the screen switch function. Then, the only recipes that
appear in the list of master recipeand the control recipes are those that correspond to the

configured filter conditions. If activated, these recipes are also opened in the recipe editor.
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Note: Screen switching in the Runtime can take some time due to the large amounts of data
required forthe recipes to be loaded. The progress is shown in a progress bar.
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If you want it to be impossible for users to remove the filters in the runtime enviramh
1. Deactivate theShow this dialog in Runtime option.

2. Block the column filter: Open th€olumn format... (on page 119dialog and activate the
Lock column filter in the Runtime option. As a result othis, the user cannot modify the
filter in Runtime and therefore they do not get the recipes that they cannot modify displayed.

FILTERING FOR MASTERECIPES
Configure:

1. Prefiltering

Stipulate if recipes are to be prefiltered. You can filter according to name or ID. The filter
condition is queried in the Runtime using a variable.

2. Column settings

a) Inthe screen switch function, click on a column filter for the of the master recipes or
the list of control recipes .
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b) Enter the desired filter text; wildcards in the form of asterisks (*) are permitted.
c) Confirm the filter text with theEnter key in order for it to be applied.

Automatic recipe switching

Stipulate if the recipes found when switching are also to be opened in the Recipe Editor
straight away.

Note: The first 20 recipes found is the maximum that can be opened automatically.
*  Information

When reloading Runtime, the filter settings of the prefiltering for master recipe:
are applied again. This also applies if the value of the filter varialoleanges or
new recipes are added to the list that do not correspond to the filter. The list is
always recreated exactly after reloading.

FILTERING FOR CONTRORECIPES

Configure:

1.

Recipe status

Filter the control recipes according to their status. You can select several states using
checkboxes or accept the filter from the calling screen.

Filling the recipe list

Stipulate if and how the list of control recipes is to be filled when called up.

Prefiltering

Stipulate if recipes are to be prefiltered. You can filter according to ID, name or job ID. The
filter condition is queried in the Runtime using a variable

Column settings

a) Inthe screen switch function, click on a colunfitter for the list of the master recipes or
the list of control recipes .

b) Enter the desired filter text; wildcards in the form of asterisks (*) are permitted.
c) Confirm the filter text with theEnter key in order for it to be applied.

Automatic recipe switching

Stipulate if the recipes found when switching are also to be opened in the Recipe Editor
straight away.

Note: The first 20 recipes found is the maximum that can be opened automatically.
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¥ |nformation

When reloading Runtime, the filter settings of the prefiltering for control recipe:
are applied again. Instead, all control recipes that correspondtie current filter
in the Runtime are displayed (master recipes, status, column filter).

6.5.2 Variable assignment

You link variables to elements in the recipe in this tab. This way you can display the statuses of a
phase or an operation in aather screen and react to these. The execution status of the recipe and
the selected object can be displayed by means of string variables or numerical variables. Numerical
variables are suitable, for instance, for linking to a combined element. For detailthe status, see

the Coding of the execution statugon page 95) section.

To display statuses:
1. Create a new screen with the desired elements.
2. Link the elements to variables

3. Link these variables in the screen switching filter to the corresponding objects

LINK VARIABLES

To link a variable:
1. Click on the... button
2. The dialog for selecting a variable is opened

3. Select the desired variable

DISPLAY

The following are displayed:
}  For the recipe that is in focus:
Name
Description
Status
Execution mode

Execution status

[ L S S S )

Recipe type
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}  For the object in the recipe that is in focus (phase or operation):
Name

Description

Unit

Type

Status

Internal state

Start time

Time of the end

Execution counter

L S L S S S N G G s

Duration of execution

Recipe int settings  Vorable mugrment  Tag et settings  Cortrol strateges bt seftings  Unt placeholder nt settings  Fleplace inks  Replace ndces

Master recpe Controd recipe -
Name <No varable irked> [:] Name <No venable irked> Cancel
Verson <No variatle lrked> Descrption <No vansbie krked> Heo
Il vermon <N vanatie Irked> Ratus bext) <N variable Irked>
Descrption <No vanabie irked> Qutus Pumenc) <No varable inked>
Satus pet) <No vanable Inked> Job 1D pest) <No vanable inked>

Sustus humenc) <No vanable Irked>

Name <No vanable inked Exection mode fext) <No vanabie inked>
Descrption <No vanable irked> Execution mode rumenc) <No varable inked >
Executon status Bext) <No vanable inked>

Exncution status Fumenc) <No varabtie irked>

Recoe type ) <No varable nked>

Recpe tyoe humenc) <No varable rked>

Selected chyect
Name <No variabie lekeod> SRatus dext) <No variable Irked>
Descrction <No varsble irked> Qatus Prumeric) <No varable inked>
Ut <No varable irked> rtemal st pent) <No vanable inked>
Type test) <No varable lrked> rteral status rumenc) <No vanable inked>
Type humenc) <o variatie Irked> Surt trme <N vansble rked>
corteol strategy <N varatie rked> End e <No variable Irked>
Descrption of conteal strtegy <No vanadie irked> Bracuion courter NG varisble Wkad>
control strategy number <No varable inked> Execution duation <No vansbie irked>

Bemert ID <No varable Irked>

Master recipe Variable linkings for the master recip@n page 96).

Status is displayed if the recipe has the focus or a phase or
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operation is highlighted.

The following can be linked:
}  Name

}  Version

}  Initial version
}  Description

}  Status (text)
}

Status (numeric)
Control recipe Variable linkings for the control recipéon page 97)

Status is displayed if the recipe has the focus or a phase or
operation is highlighted.

The following can be linked:
Name

Description

}

}

}  Staus (text)
}  Status (numeric)

}  Job ID (text)

Operation Variable linkings for the operationon page 98)

Status is displayed if the recipe has the focus or a phase or
operation is highlighted.

The following can be linked:
}  Name

}  Description
General Variable linkings for general informatiorfon page 98)

Status is displayed if the recipe has the focus or a phase or
operation is highlighted.

The folloving can be linked:
}  Execution mode (text)
}  Execution mode (numerical)

}  Execution status (text)
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}  Execution status (hnumerical)
}  Recipe type (text)
}  Recipe type (numeric)
Selected Object Variable linkings for the selected object (phase or operatidqoh
page 10Q.

Status is displayed if a phase or an operation in the recipe is
highlighted.

The following can be linked:

}  Name

}  Description

} Unit

}  Type (text)

}  Type (numeric)

}  Control strategy

}  Description of control strategy

}  control strategy number
Status (text)
Status (numeric)
Internal state (text)
Internal state (numeric)
Start time
Time of the end

Execution counter

B e s e =

Duration of execution

CLOSE DIALOG

OK Applies all changes in all tabs and closes the dialog.
Cancel Discards all changes in all tabs and closes the dialog.
Help Opens online help.

94 | 346



Note: No information is displayed if several objects are highlighted.
6.5.2.1Coding of the execution status

EXECUTION STATE

The execution state (both for the recipe and the selected object) is coded with different information:
} ByteO: Execution state
} Bytel Status bits for the status
} Byte2 Type of object that is part of the status

If no recipe is opened then the string variables are empty and the numerical variables have the value
0.
BYTEO

Execution states.
The values that are possible are determined by the object type.

Idle 1 1
In execution 2 10
Executed 3 11
Pause (starting from state: running) 4 100
Paused 5 101
Hold (starting from state: running) 6 110
Hold (starting from state: Paused) 7 111
Hold (starting from state: Restart) 8 1000
Held 9 1001
Restarting (starting from state: Held) 10 1010
Stopping (starting from state: running) 11 1011
Stopping (starting from state: Paused) 12 1100
Stopping (starting from state: Held) 13 1101
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Stopped 14 1110

Aborting (starting from state: running) 15 1111

Aborting (starting from state: Paused) 16 10000

Aborting (starting from state: Held) 17 10001

Aborted 18 10010
BYTE 1

Status bits for the status.
The text is added to the string variable. The corresponding bits are set in the numerical variables

Value for string variable Value for numeric variable

n elements in different states 0Ob00000001
Waiting for n element(s) 0b00000010
BYTE 2

Type of object that is part of the status.
For numerical variables only.

1 1 Recipe
2 10 Phase
3 11 Operation object in the recipe

6.5.2.1.Master recipe

NAME

Name of the currentlyopened master recipe or the master recipe that belongs to the
currently-opened control recipe or operation.
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DESCRIPTION

Description of the currentiyopened master recipe or the master recipe that belongs to the
currentlyopened control recipe or operation.

STATUS (TEXT AND NUMERIC)

Status of the currenthopened master recipe or the master recipe that belongs to the
currently-opened control recipe or operation.

Variable values:

No recipe in active view 0 0
Creation (not visible) 1 1
Edit mode 2 10
Released 3 11
Test mode 4 100
Test in execution 5 101
Terminated with error 6 110
Outdated 9 1001

6.5.2.1.Zontrol recipe

NAME

Name or selection of the control recipe. The recipe must be open and have the focus. Is filled in the
control recipe and in the operation instance in the control recipe.

DESCRIPTION

Description of the currentlyseleced control recipe. The recipe must be open and have the focus. Is
filled in the control recipe and in the operation instance in the control recipe.
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STATUS (TEXT AND NUMERIC)

Status of the currenthselected control recipe. The recipe must be open and hathe focus. Is filled in
the control recipe and in the operation instance in the control recipe.

Variable values:

no control recipe active 0 0
Creation (not visible) 1 1
Prepared 2 10
In execution 3 11
Executed 4 100
Terminated with error 5 101
Outdated 7 111

6.5.2.1.30peration

NAME

Name of the operation that is currently open. Is filled in the operation template and in the operation
instance.

DESCRIPTION

Description of the operation currently open. Is filled in the operation template and in the operation
instance.

6.5.2.1.45eneral

Attention: The content of these variables is not compatible between zenon 7.10 and 7.11.

EXECUTION MODE (TEXAND NUMERIC)

Currently set execution mode for the currenthgelected recipe. Is filled for all recipe cycles.

Variable values:
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Automatic
Semiautomatic

Manual

EXECUTION STATUS (Mg AND NUMERIC)

Status of the recipe

BYTE O

Variable values:

1

2

3

01

10

11

Idle
In execution
Executed

Pausing
(starting from staterunning)

Paused

Holding
(starting from staterunning)

Held

Restarting
(starting from stateHeld)

Stopping
(starting from staterunning)

Stopped

Aborting
(starting from staterunning)

Aborted

1

2

3

10

11

14

15

18

1

10

11

100

101

110

1001

1010

1011

1110

1111

10010
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BYTE 1

Value for string variable Value for numeric variable

n elements in different states Ob00000001
Waiting for n element(s) 0b00000010
BYTE 2

Object type. For the numerical value only

1 1 Recipe

RECIPE TYPE (TEXT ANNUMERIC)
Recipe type of the current selected recipe. Is filled for all recipe cycles.

Variable values:

Master recipe 1 1
Control recipe 2 10
Operation template 4 100
Operation instance in the master recipe 9 1001
Operation instance in the control recipe 10 1010

6.5.2.1.55elected Object

The variables for the selected object always contain data if a phase or an operation has been selected
in the currentlyselected operation. It is filled for all recipe types. If no object or several objects are
selected, then the string variables are empayd the numerical values aré.

NAME

Is filled with the name of the phase or the operation.
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DESCRIPTION

Is filled with the description of the phase of the operation.

UNIT

Is filled with the name of the unit of the selected phase.

TYPE (TEXT AND NUMER)

Variable values:

Phase 3 11

Operation 13 1101

STATUS (TEXT AND NUMERIC)

Is filled with the current execution status of the element.
VALUE FOR A PHASE

BYTE O

Variable values:

Idle 1 1
In execution 2 10
Executed 3 11
Pausing 4 100

(Starting from staterunning)
Paused 5 101
Holding 6 110
(Starting from staterunning)

Holding 7 111
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(Starting from statePaused

Holding

(Starting from stateRestarting

Held

Restarting

(Starting from stateHeld)
Stopping

(Starting from staterunning)
Stopping

(Starting from statePaused
Stopping

(Starting from stateHeld)
Stopped

Aborting

(Starting from staterunning)
Aborting

(Starting from statePaused
Aborting

(Starting from stateHeld)

Aborted

BYTE 1:

Always empty.

BYTE 2:

Object type. For the numerical value only

Variable values:

10

11

12

13

14

15

16

17

18

1000

1001

1010

1011

1100

1101

1110

1111

10000

10001

10010
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Phase

VALUE FOR AN OPERATIN INSTANCE

BYTE O

Variable values:

2

10

Idle

In execution

Executed

Pausing

(Starting from staterunning)
Paused

Holding

(Starting from staterunning)
Held

Restarting

(Starting from stateHeld)
Stopping

(Starting from staterunning)
Stopping

(Starting from statePaused
Stopping

(Starting from stateHeld)
Stopped

Aborting

(Starting from staterunning)

1

2

3

10

11

12

13

14

15

1
10
11

100

101

110

1001

1010

1011

1100

1101

1110

1111
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Aborting 16 10000
(Starting from statePaused
Aborting 17 10001

(Starting from stateHeld)

Aborted 18 10010
BYTE 1

Value for string variable Value for numeric variable

n elements in different states 0b00000001

The bit is always set if there are objects in the operation with a different status to that of the
operation.ldleand finishedare not included in this.

BYTE 2:
Object type. For the numerical value only.
Variable values:

Operation in the recipe. 3 11

INTERNAL STATUS (TEXAND NUMERIC)
Is filled with the internal execution status of the selected element.

Composition of the internal status:
} ByteO: Status
} Bytel Status Bits
} Byte2 Object type
} Byte3: PLC error status
} BitO: PLC error occurred
} BitLl PLC error rectified
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VALUE FOR A PHASE

BYTE O

Internal status. The text can be different for other objects.

VARIABLE VALUES:

Idle

Waiting for phase to be ready for
starting

Waiting for unit allocation

Waiting for unit allocation timeout
Waiting for exclusive execution
Waiting for input lock

Waiting for the input lock timeout
Waiting for phase done condition

Waiting for phase done condition
timeout

Waiting for phase done condition
error writing value

Waiting for minimum execution
duration

Wait until recipe
Waiting for following conditions

Waiting for following condition
timeout

Writing the value TAGs
Writing the initial TAGS
Placeholder not linked to instance

Validation error

1

2

10

11

12

13

14

18

19

23

24

1

10

11
100
101
110
111

1000

1001

1010

1011

1100
1101

1110

10010
10011
10111

11000
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Timeout for instance allocation 25 11001
Renewed writing of the initial TAGs 26 11010
Renewed writing the value TAGs 27 11011
Waiting for confirmation of the 28 11100
changes made before writing the initie

TAGs

Waiting for confirmation of the 29 11101

changes made before writing thaitial
TAGs- time out

Waiting for confirmation of the 30 1111C
changes made before writing the valu

TAGs

Waiting for confirmation of the 31 11111

changes made before writing the valu
parameters- timeout

BYTE 1

Status. For numerical variables only.

Variable values:

There is an execution error. 1 1
There is a communication error. 8 1000
Communication error due to failed 9 1001

write attempt

Loss of communication fixed. 16 10000
Communication reestablished. 64 1000000
Communication reestablished after 65 1000001

failed write attempt

With the phase, only one of the bits can be active for the communication error. With an operation a
bit is always set if it is relevant to at leaste internal phase.
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BYTE 2
Object type. For the numerical value only.

Variable values:

Operation in the recipe. 3 11
POSSIBILITIES FOR PA$E

BYTE O

All possibilities.

BYTE 1

All possibilities.

BYTE 2

Meaning Value for numeric variable: Value for numeric
Decimal variable: Binary

Phase 2 10
POSSIBILITIES FOR (RATION INSTANCES

BYTE O

Variable values:

Idle 1 1

Execution of the internal objects 8 1000

Waiting for following conditions 13 1101
BYTE 1

Variable values:
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Execution of the internal objects. 1 1
Errors are displayed.

BYTE 2

Variable values:

Operation in the recipe. 3 11

START TIME

Time at which the execution of the selected object has started.

END TIME

Time at which the execution of the selected object has finished.

DURATION OF EXECUTIN

Time period that has expired during the execution.

EXECUTION COUNTER

Number denoting how often he element was executed

6.5.3 Tag list settings

Two parameter lists with identical options are available. These can be configured and used
individually.

The parameter lists are created in the screen and configured in screen switching.
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If you want to edit the list directly using the monitor, activate the Multouch functionality.
You can find detailed information in relation to this in th@onfigure interactionshapter.

TAG LIST 1
TAG List 1 Display of the configured lists. The columns can:

}  befiltered

}  have their width changed by dragging the column title
with the mouse

}  be arranged by means of Drag&Drop with the mouse

Note: The filtering and configuring in the Runtime can also be
prevented for lists by means of the properties of tHdeader

group.

Attention: If a filter is created in the Editaand the display of
the filter line is then prevented in the Runtime, the filter is
applied but can no longer be configured.
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