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1. Welcome to COPMATA help

GENERAL HELP

If you cannot find any information you require in this help chapter orthark of anything that you
would like added, please send an emaitimcumentation@copadata.com
(mailto:documentation@copadata.com

PROJECT SUPPORT

You can receive support for any real project you may have from our Support Team, who you can contact
via email asupport@copadata.corfmailto:support@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.cofmailto:sales@copadata.cogm

2. Command Sequencer

The Command Sequencer module allows commands from the Command Processing module to be
compiled into processes in zenon, to visualize these and to execute user interactions if required.

3. Introduction

The module Comand Sequencer consists of three parts:


mailto:documentation@copadata.com
mailto:support@copadata.com
mailto:sales@copadata.com

1. The engineering environmein the zenonEditor:
Here, the data for command sequences is applied from the configuration itotheand
Processing module.

2. The Command Sequencer EditozémonRuntime:
With this Editor, the command sequences are created in zenon Runtime. The configured
command processing is the basis for command sequences. During the process, the respective
status of the command processing is displayed in the Command sequeatitmerahd you can
make changes to the command sequence process.

PARTICULAR ASPECTFSTBIE COMMAND SEQUERR MODULE

In contrast to most other zenon modules, a large part of the project configuration, namely the creation
of a command sequence, is done in Rane and not in the zenon Editor. This entails special features
which are dealt with in the respective chapter.

The module is designed in a way which makes it completely independent of the control. This means that
the data communication take place viaaailable zenon energy drivers with any PLCs or &/@n

They only execute the process actions. The complete editing of a command sequence is carried out in
the compute in the Command Sequences Editor. No modification to the PLC code is necessary when a
change is made to a command sequence.

PRINCIPLE STRUCTURETHE COMMUNICATION

o Command variable:
The command variable is the variable that is linked during projadiguaration in theCommand
Processing Mmodule for the respective command action.
With this variable, set values are transferred to the PLC when a step is executed.

o Response variable:
This variable is used to read back values from the PLC for evaluations.

SCHEMA

The PLC communicates with the zenon Energy driver, which in turn communicates with the command
processing in zenon Runtime. The command processing sends the values back to the command
sequence editor, where they are processed. Whilst executing araomd sequence, the command
sequence editor works synchronously to zenon Runtime in a cycle of 100 ms.

3.1 Command Processingsupported action types

In order to be able to use configuration of tbemmand Processing in the Command Sequencer
module, at least one action must be configured in dagmand Processing module.



The following action types of command processing are supported in the Command Sequencer module:

o}

o}

o}

3.2

Command
Forced command
Direct set value input

1 The set value configured in ttemmand input can be transferred to tltemmand
Sequencer module.

Direct status input
Replace

Revision

Direct correction
Block

Release

Check response value
Lock

¥ Information

You can find further information in the Energy Edition manual irAtten types
chapter.

Variables for command sequences

When compiling the command processing, the data model for command sequences is also created.

This is created as follows:

o}

An item of switchgear is created for each response variable, which gets the variable name or
variable identification of the response variable as a name.

This created switching device is assigned the response variable. Refuiris Tided as a type.
Data type isNumerical

The naming of the switching device can be configured irClramand Sequenceproject

property in theDisplay name in the command sequence grigroperty.

A step is created for each action that is configured indte@mand Processing module and for
which a response variable is available. The step is given the name of the action that is displayed
in the command processing tree.

The response variable is linkaeach step created as a parameter. These parameters are, for
example, significant when creatimigansitions(on paget9).



DISPLAY NAME IN TKOMMAND SEQUENCE ORI

The text display of a variable in Runtime is configuinetthe Command Sequenceproject property group
in the Display name in the command sequence grigroperty.

Depending on the configuration, the variable is displayed in the Command sequence grid accordingly
when shown in Runtime.

Possible display names:
o Variable name
o Variable identification

o symbolic address

VALIDATION:

A check is carried out when compiling the Runtime files in the zenon Editor.

In doing so, a check is made to see if the naming of the created switching device is unique. If this is not
unique, an error message is issued in the output window of the Editor. No objects that are available for
the command sequences are created for the response variable.

ERROR MESSAGES:

'‘<VariablenameX>' variable ignored for the command sequence data model, because
the '<VariablennameY>'variable has already created an entry '<Naming in Command
Sequences>'l Possible cause: not a unique ID or symbolic address.

A check is also carried out to see whether the variable can provide an invgid nbame for the

command sequence object.
'‘<Variablename>'variableignoredforthecommandsequencedatamodelbecausethis
gives and invalid '<command sequence object name' object name!

Possible  Reason: empty Identification or empty symbolic Address.

3.2.1 Examples of views: Display name in the command sequence grid

Examples of views for possible configurations of the variable names.



DISPLAY NAME IN TREMMAND SEQUENCE ORI

VARIABLE NAME

A9_ST
Check response: AS_ST[OFF]

VARIABLE IDENTIFIGAN

.
/S{A_ CTRL/QSCSWIL/Pos/stval[ST]
Check response: A9_ST[OFF]

SYMBOLIC ADDRESS

.
/S{A_ CTRL/QSCSWIL/Pos/stval[ST]
Check response: AS_ST[OFF]

3.3 Display of the action name in Runtime:

The text display of a Command Processing action in the Runtime is configured iprtfject property
group Comannd Sequencer in tB&p name in the command sequence grjgroperty.

Depending on the configuration, the step is displayed in the command sequence grid accordingly when
shown in Runtime.

Possible display names:

o Standard text
Format:Action name: RV[DIR]

o Action name
Name of the command processing action as configured irittien name command processing

property.

VALIDATION:

A check is carried out when compiling the Runtime files in the zenon Editor.



In doing so, a check is ek&ato see if the naming of the action created is unique. If this is not unique and
there are two actions with the same name, an error message is given in the output window of the
Editor:

The step '%s' for the switchgear '%s' will be ignored for the command sequence
model because the action name is not unique.

& Attention

This error message means that the second step with the same name is not ava
in Runtime for the command sequences.

4. Terminology

The following terms are used in the zenon Command Sequencer module:

10



Parameter

Switchgear

Command Sequencer Editor

Command sequence

Begin parallel branch

Transition

Step

End paallel branch

Branch

Assignment of switching device

Description

Physically available element, for example: Switch or
disconnector.

Part of the Command Sequencer module to control the
process of command processing. The Command sequi
editor carries out a command sequence in test mode. 1
complete process of the command sequence can be
configured in the command sequence and the commar
sequences can be administered in the editing mode.

Command processing steps are compiled and saved ir
command sequences. These steps are ttransferred to
the controller by the control system.

Element that ensures the breakdown of the command
sequence process into two or more branches.

Element of the Command Sequencer module that
contains a condition. The element is used after a step t
ensure a defined transition from one step to the next.

Execution of an action from the command processing,
such asSwitching command: OFF.

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

Area of the Command Sequencer module that allows
separation into two or more branches, of which only on
branch can b active during the process. It is an either/c
branch. A branch always starts with tBegin branch

and ends with theend branch  element.

Element of the Command Sequencer module that
instigates the assignment of a switchidevice in
Runtime:

o With this element, several (or all) response
variables can be reserved (assigned) in
advance. Th&lIET_SHdtatus bit is set for
this reservation.

o Unlocking is also carried out using a
switchgear assignment element.

o  After the conmand sequence process, all
NET_SHitatus bits are automatically
deleted again.

You can find further information on the status bit il
the Status processingnanual in theSelect in the

11



network (NET_SE&éction.

Branch An execution area in the Command Segoer module.
Steps, transitions and jump targets can be placed on it

End of element Element of the Command Sequencer module with whic
each command sequence is forced to end.

Jump target Element of the Command Sequencer module that allov
a direct junp to a defined location of a branch.

Teaching cursor
Command sequence grid
Project simulation
Simulation mode:

Simulation image

5. Procedure

Configuration and use of the Command Sequencer module takes place in three main steps:
1. Configuration of thecommand processinigp the zenon Editor.
2. Creation of the command sequences in t@nmand sequence editg¢on page35) in Runtime.

3. Execution of the command sequence in Runtime.

CREAION OF A COMMAND QBENCE

The user creates a command sequence in zenon Runtime. The selectable steps that correspond to the
actions of command processing serve as a basis for this configuration. To do this, the command
sequence in Runtime must be in edibde.

EXECUTION OF A COMNIA SEQUENCE

The user executes the command sequence in Runtime. To do this, they first change the command
sequence mode to test mode. The command sequence is then started.

The user can no longer alter command sequences in execution mode. The command sequence must be
switched to edit mode again in order to edit it.

12



6. Licensing

The Command Sequencer module offers you the possibility to create, execute andiepfigcesses
of the module Command Processing in a graphic flow chart.

The module can only be licensed in addition to the Energy Edition.

3 License information

Must be licensed for Editor and Runtime (singder, Server, Standby and Client).

If both theBatch Contromodule and the Command Sequencer module, which both require a license,
are licensed at the same time, selection of the module used is carrieblyaueans of the project
setting.

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

o Select, folLicense module in Runtimeof the Preferred module property, command
sequence (default) orBatch Control

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

PROJECT SIMULATION

TheProject Simulatiomodule, which requires a license, is included with the Command Sequencer
module.

7. Engineering in the Editor

To be able to use the Command Sequencer module in Runtime, you must first do the following in the
zenon Editor:

o Configurecommand processing

o Configurevariableson page?).

a  Create a command sequence screen(on pageld)

o  In thecommand sequence screen, add theommand sequence editor control element.

o  Create ascreen switch functioon page26) for the command sequence screen

13



If the configuration in zenon Editor changes, this is applied by compiling the Runtime files and reloading
them in zenon in the Command Sequencer module.

7.1  Create a command sequencergen

CREATE A COMMAND SHEENCE SCREEN

ENGINEERING

Steps to create the screen:
1. Create a new screen:

In the tool bar or the context menu of th&reens node, select thevew screen  command.
An emptyStandard screen is created.

2. Change the properties of the screen:
a) Name the screen in theameproperty.
b) SelectCommand Sequencer in the Screen typeproperty.
c) Select the desired frame in th@ame property.
3. Configure the content of the screen:
a) select menu itencontrol elements  from the menu bar

b) Selectinsert template in the dropdown list.
Thedialog to select pralefined layoutds opened. Certain control elements are inserted into
the screen at predefined positions.

¢) Remove elements thare not required from the screen.

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

4. Create a screen switch function.

7.2 zenon functions

The following functions are available for tbémmand Sequencer ~ module:

a  Execute command sequence or mode cha@epagelb):
sends control commands to Command Sequencer execution

o Export comannd sequengen pagel8):
exports command sequences as an XML file. Content of the XML files can be filtered.

14



a  Import command sequencdsn page21l)
This function importeommand sequences from a XML file.

o Teach command sequencém page24)
Starts or stops teaching mode.

7.2.1 Execute command sequence or mode change

You can send control commands to the Comm&eduencer execution with this function.

To create the function:

1. Inthe zenon Editor, navigate to tranctions node
SelectNew function
Go to thecommand Sequencer  in the function selections

selectExecute command sequences command/mode switching

S A

the dialog for configuring functions is opened

Execute command sequences command,mode change

Action
Command Mode

Ignore W Ignore

Command sequences filter

|:| Mame is case sensitive

Command sequence

Mame with wildcards

15



ACTION

Parameter

Action

Command

Mode

COMMAND SEQUENCE HR

Parameter

Command sequence filter

Name is case sensitive

Description

Selection of the action to be executed:
4 Command
4  Mode

Selection of the command to be executed from
drop-down list:

4 Ignore
Does not execute a command sequence commant
(Start or Cancel ).
Note: If automatic or semautomaticis configured
under mode, only one mode switch is executed.

4 Start command sequence
Starts identified command sequence(s)

4 Cancel command sequence
Cancels identified command sequence(s)

Selection of the mode in which the command sequenc
to be exected: Selection of the mode from a drajpwn
list:
4 lgnore

The command sequence(s) identified by the functi

is executed in the existing mode of the command
sequence.

4 Automatic
The command sequence(s) identified by the functi
is executed irAutomatic mode.

4 Semi- automatic
The command sequence(s) identified by the functi
is executed irBemi- automatic mode.

Description

Configuration of the command sequence filter. This
determines the command sequences on which the
function is to be applied.

When filtering for command sequence commands
capital letters and small letters in the command
sequence namare taken into account.

Default:Inactive

16



Command sequence Parameters for the selection of the command sequenci
Select from dropdown list:

o Name with wildcards :
A name with placeholder can be entered
into the input field. Filtering is carried out
acording to this name.
Wildcards are:
*: any desired number of any characters
can be entered at the start, at the end or
and the start and end in the input field.
Note: The input field is only active with this
option.

4 Name from variable i
The name of the command sequence is taken fron
variable in Runtime.
Click on button.. opens the dialog for selecting
variables.

4 |D from variable
The ID of the command sequence is taken on by t|
ID from a variable.
Click on the.. button opens thedialog for selecting

variables.
CLOSE DIALOG
Parameters Description
OK Applies settings and closes the dialog.
Cancel Discards all changes and closes the dialog.
Help Opens online help.

¥ Information

You can find detailed information for the configuration of the function in the
configuration of the command sequence filtdrapter.

ERROR DIALOG

MNeither command nor mode change selected. Function will have no
effect!

17



Engineering in the Editor ﬂ

Zzenon

If, for Command andMode, thelgnore property is configured for each, the function will not have an
effect in Runtime. An error message is shown in this case.

7.2.2 Export command sagnces

You export configured command sequences to an XML file using this function. The content of the export
can be filtered.

To create the function:

1. Inthe zenon Editor, navigate to tranctions node.
SelectNew function
Go to thecommand Sequencer  in the function selections.

SelectExport command sequences

a M DN

The dialog for configuring functions is opened.

XML export

Command sequence filter

|:| Command sequence name is case sensitive

Command sequence

|Name with wildcards W ||

Status command sequence

|an vl

Qutput file

Maming

| File name W | |

Overwrite existing file

Mote: Files without path will be created in the export Folder

[ show this dialog in the Runtime




COMMAND SEQUENCEHR

Parameters

Command sequence name is case
sensitive

Command sequence

Status command sequence

OUTPUT FILE

Parameters

Naming

Description

When selecting the command sequences to be
exported, the capitalization of the command
sequence name is taken into account.

o Name with wildcards
Selection of the command sequences to b
exported with the command sequence
names. Entry of the search term in the inpt
field.
The following are wildcards:
*: any desired number of any characters
can be entered at the start, at the end or
and the startand end in the input field.
Note: The input field is only active with this
option.

4 Name from variable
The name of the command sequences to be
exported are taken from a variable in Runtime.
Click on.. to open the dialog to select a variable.

4 IDfromvar iable
The ID of the command sequences to be exported
are taken by the ID from a variable.
Click on.. to open the dialog to select a variable.

Selection of the status of the command sequences to k
exported:

4 All
All command sequences are exported.
4 Edit mode

Only command sequences that are currently in
edit mode are exported.

4 Execution mode
Only command sequences that are currently in
execution mode  are exported.

Description

Drop-down list to select how the output file is named:

4 File name:
Name of the target file can be freely defined. Input
of the file name in the input field

19



Overwrite existing file

Show this dialog in the Runtime

CLOSE DIALOG

Parameters
OK
Cancel

Help

ERROR DIALOG

4 File name from variable:
Name of target file is taken from a configured
variable.
Click on.. to open the dialog to select a variable.

4 File name from command sequence name
Name of the target file is named the same as the
command sequence hame to be exported

o File name from command sequence ID
File is named with the command sequence
ID.

Defines behavior if there is already an export file.
the checkbox is activated, the existing file is
automatically overwritten (without another requesi
for confirmation).

Default:active

Active : This dialog is opened in Runtime before t
function is executed.

Default: Inactive

Description
Applies settings and closes the dialog.
Discards all changes and closes the dialog.

Opens online help.

A warning dialog appears in the event of an incorrect configuration of the export function:

a  The search value for command sequence is empty:
No command sequence for export could be found. Check the project configuration in the

command sequencéilter area.

o  The value for the naming of the target file is empty:
No command sequence for export could be found. Check the project configuration antthue

file area.

20



. The configuration is faulty:
_J; The export cannot be executed!

- The search value for Command sequence is empty
- The value for naming the source file is empty

Close dialog?

Note: The screenshot shows both possible causes of errors. Only one of the errors given can be displayed
depending on the error.

Parameters Description

Yes The dialog of the function is closed.
The dialog to configure the function is also closed.

No The warning dialog is closed.
The dialog to configure the function remains open for
configuration of the function again.

Y Information

You can get further information on the structure of the XML file in$treicture of the XML
file for command sequencdsn pagell?) chapter.

7.2.3 Import command sequences

You import command sequences from an XML file using the function.

To create the function:
1. Inthe zenon Editor, navigate to tfanctions node.
2. SelectNew function
3. Go to thecommand Sequencer  in the function selections.
4

Selectimport command sequences

21



Engineering in th&ditor }

5. The dialog for configuring functions is opened.

Import XML

import source

(®) File name

(") Variable <no variable linked =

Mote: the file without path is searched in the export Folder

import options
Action for name conflicts in command sequences
@ Create new command sequence

O Overwrite existing command sequence

() skip

[ show this dialog in the Runtime

¥ Information

Existing command sequences are only overwritten on import if they are in the
Command Sequences Editor.

More precise information on import can also be visualized using thesyistem
driver variablegcommand sequences] import event numerical and -[command
sequences] import event string

IMPORT SOURCE

Selection of the import source for the import of a command sequence:
o File name

o From variable




Engineering in the Editor
zenon

File name Selection of the XML import file. Clicking.ompens
the dialog to select the file.
From variable The name of the import file is taken from the selected

variable.
Click on.. to open the dialog to select the variable.

IMPORT OPTIONS

Action for name conflicts in command Behavior in the event of naming conflicts:

sequences
q 4 Create new command sequence

A new command sequence is created.
Naming of the new command sequence:
[command sequence name from XML file]
+[serial number]

4 Overwrite old command sequence
Existing command sequence is overwritten/replace
with content from XML import.

4 Skip
No import is carried out for command sequences
that already exist.

Show this dialog in the Runtime Active : This dialog is opened in Runtime before the
function is executed.

Default:Inactive

CLOSE DIALOG

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

ERROR DIALOG

A warning dialog appears in the event of an incorrect configuration of the import function:

o The search value for file name of the data source is empty:
No command sequence for import could be found. Check the project configuration in the
command sequence filtearea.




. The configuration is faulty:
_J; The export cannot be executed!

- The search value for the filename of the source is empty

Close dialog?

Parameter Description

Yes The dialog of the function is closed.
The dialog to configure the function is also closed.

No The warning dialog is closed.
The dialog to configure the function remains open for
configuration of the function again.

¥ Information

You can get further information on the structure of the XML file in$treicture of the XML
file for command sequencdsn pagell7?) chapter.

7.2.4 Teach command sequences

Start or stop the teaching process in Runtime using this button.
This function is particularly suitable for starting teaching in Runtime in a process screen, without having
to switch to the command sequence editor.

To create the function:
1. Inthe zenon Editor, navigate to tiranctions node.
2. SelectNew function
3. Go to thecommand Sequencer  in the function selections.
4

SelectTeach command sequences
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5. The dialog for configuring functions is opened.

Startstop teaching

Teaching options
(®) Start teaching

() Stop teaching

[ show this dialog in the Runtime

Start teaching Starts a new teaching process.

In doing so, a new command sequence with a
standard name is created. The teaching cursor is
initially positioned in this command sequence in tt
command sequence grid under the start element.

Note: Runtime must be in simulation mode for this

You can findurther information in theTeachingon
pagel0l) chapter.

Stop teaching Ends teaching.

Show this dialog in the Runtime Active: This dialog is opened in Runtime before th
function is executed.

Start teaching or Stop teaching can be
selected in Runtime.

Default:Inactive

CLOSE DIALOG

OK Applies settings and closes the dialog.

Cancel Discards all changes and closes the dialog.

Help Opens online help.




7.3 Command sequence screen switching

To use command sequences in Runtime, configure a screen switch functienrtenand sequence
screen:

1. Select theNewfunction command in théunctions node.
2. select thescreen switching function.

3. select theCommand Sequencer screen

Link the function with a button on the screen in order to be able to switch in Runtime.

Y Information

The configuration of the Commaiuiocessing module serves as a basis for opere
in the Command Sequencer screen.

7.4  Command input actions in the Command Sequencer module

In this chapter, you are provided with additional information on the behavior of configured commands
in the command Sequencer ~ module.

7.4.1 Behavior of "Check response value" action type

The 'Check response valutaction type is used in the command sequences in particular to check the
value of the response variable.

To be able to use theCheck response valuéaction type in the Command Sequencer module, this action
type must be configured as an action in a comehgnoup in thecommand Processing module in the
zenon Editor.
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& Attention

This action type is not used in principle in t@mmand processindt was specially
conceived for use in the Command Sequencer module.

For command processing, it is possible to configure this query using action butt
and to receive responses in Runtime.

TheCheck response valuaction type is to check variables fitve statusONor OFF,

Whilst theCheck response valu@ction is executed, the standard keyncel is unlocked in the
Command Processing screen.

In doing so depending on the setting of thentime monitoring - there is a wait until the value of the
response variable corresponds to the value of the checking direetiwitching direction action
property. If the checking value &8N, this is the value 1; it is the value O foFF

If no runtime monitoring ha been configuredrintime monitoring = "none" ), the set waiting time (~24
hours) is the maximum time that is waited. Otherwise the action is ended andiM®&OUT status bit
is set for the response variable.

If, after execution of the action in the commeh processing screen, the other actions are not available,
this is for the following reasons:

o  Thetimeout for runtime monitoring has not yet expired.

o The response variable does not yet have the expected value (the value change has not yet been
received).

o The action has not yet been canceled with thacel button.

¥ Information

TheCheck response valugction only serves to read the value of the response variat
without executing an activity.

The action is intended for use in thermmand Sequencer module

If the response variable already has the value ofdhitching direction, the execution of the action is
recognized as completed. The other buttoim the command processing screen are thus immediately
available.

Note: If the response variable is set @FF or Revision , the response value can nevertheless be
checked.
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7.4.2  Setpoint input command input action

If asetpoint input commandis configured in th€ommand input  Module, a a set value of the command
input can also be transferred in the command input as well axhenand Sequencer ~ module.

WRITE SET VALUE WIINPUT

Procedure for a setpoint entry with manual entry of value in tdaemand Sequencer ~ module:

o When processing a command sequence, the command window is opened duringiténeet
value with input step: Thevalue of the command variablelement is available and filled with the
current value. The&xecute button is active Action buttons are not active.

o The scroll bar is available and filled with the current value.
o The value is accepted after clickingmacute .

o  The execution of the switching sequences is continued with the new value.

WRITE SETPOINT VALWETH GIVEN VALUE

This value is configured in the Command Input module imthien settings property with theSet value
property. If a value is to be proposed in Runtime, Beturn state/switching directionproperty in the

zenon Editor must be configured with tm@R for the command. In this case, a value is prescribed in the
Editor in theSet valueproperty.

TWOSTAGE EXECUTION

o The value is written after being confirmed with tvstage execution.

o The old value is stilisible in the grayedut input field whilst there is a wait for the confirmation
or unlocking.

¥ Information

Write set value with entry of the valte only possible frormenon 7.50.

¥ Information

You can find further information in thEnergy Editiomanual, in theCommand input
andWrite set value actioghapters.
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7.4.3  Skip action for identical set value and actual value

If the Skip action for identical set value and actual valu@roperty in the zenon Editor has been activated,
the values of the response variable are checked with the setpoint input during the prodéss of
command sequence in Runtime.

The step is skipped if both values are identical. This is also shown accordinglyoimitipgon paged5)
of the step (sskip ).

8. System driver variables fathe Command Sequencer
module

The following system driver variables are available for this subject area:

Note: This group is only visible with a valid license fordb@mand sequences ~ module.
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Name

[Command Sequencer]
Number of pending user
interactions

[Command Sequencer]
Number of running
command sequences

[Command Sequencer]
Export result numeric

[Command Sequencer]
Export result string

[Command Sequencer]
Export result XML

Data Type Comment

DINT

DINT

DINT

STRING

STRING

Number of command sequences with pending user interactic
that are currently running.

If the operation has been executed or the command sequenc
has been completed, the numeric value is reducgdlLb

If several steps are waiting for an operation in a command
sequence, the numeric variable is incremented for each step

Number of command sequences currently running.

The system variable updated both at the start and end of a
command sequence.

Result of the XML export:

4 -1

is being executed
4 0:

Initialization value read successfully
4 from 1:

Number of errors that occurred
Result of the XML export as a text.
a  No errors occurred.

a XML export error: The export file [save
location] \ [FileName]alreadyexistsand
must not be overwritten.

Note: Only occurs if th®©verwrite existing file
property is not active in the export dialog and
there is already a file with the same name in the
export folder.

Detailed content of the XML export.

This variable visualizes the content of the XMbogk
The following are displayed:

4 Name
4 Version
4 Type

4 ID

Note: If the content exceeds the maximum length of the
system driver variable, the result is shortened.

30



Name Data Type Comment

[Command Sequencer] DINT
Import result numeric

[Command Sequencer] STRING
Import result string

[Command Sequencer] STRING
Import result XML

[Command Sequencer] STRING
Name of the active

teached command

sequence

Result of the XML import:
4 -1
is being executed
4 0:
Initialization value read successfully

4 from 1:
Number of errors that occurred

Result of the XML import as a text:

o The command sequence was not found. The
command sequence therefore cannot be
imported.

o The command sequence could not be
overwritten due to an incorrect status.

o  The command sequence cannot be imported
as a new version. The versioning is not
active.

o The command sequence could not be
imported. Itdoes notmatchthe selected
type.

o The command sequence could not be

imported because the name is not
permissible.

Detailed content of the XML import.

This variald visualizes the content of the XML export.
The following are displayed:

4 Name
4 Version
4 Type

4 1D

Note: If the content exceeds the maximum length of the
system driver variable, the result is shortened.

Name of the command sequence that is currently being
taught. The command sequence names are used once
teaching process has been started.

If a teaching process has been complete@ talue of this
variable switches to empty.
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Name Data Type Comment

[Command Sequencer] STRING Names of the command sequences currently running:

Names of the running With several command sequences, the command sequence
command sequences names are separated by a semicolon (;).

[Command Sequencer] STRING Names of command sequences running with user interaction
Names of command pending.

sequences with pending

. . If several steps are waiting for an operation in a command
user interaction

sequence, the command sequence name is entgred once
and is retained until all steps have been executed.

With several command sequences, the command sequence
names are separated by a semicolon (;).

[Command Sequencer] DINT Status for the teaching process. Shows whether teadisil
Teaching status currently active or not active.

o 0-Teaching is not active.

o 1-Teaching cursor waits for positioning
(this status is active until the teaching cursor in t
command sequences editor has been placed)

o 2-Teaching is active.

This variable has the value 2 in the event of an ongoing
teaching process.

If a teaching process has been completed, the value of
variable switches to 0.

¥ Information
If a computer in redundancy operation upgrades to become the server, it sets tt

value of the system driver variables@gnumerical variables) ampty string
(string variables).

¥ Information

You can find out further information in th@y/stem drivemanual.
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9. Project backup for command sequences

A project backup in the zenon Editor does not take into account the command sequences configured in
Runtime.

Back up the corresponding Runtime files manually.

BACK UP THE COMMANBEQUENCE RUNTIMEBSL

To back up the Runtime files of configured command sequences:

1. Switch to the folder of the Runtime files.
C:\ Users \ Public \ Documents \ zenon_Projects \ [Workspacename] \ [Project

name]

Note: This folder is only available if the project has been compiled at least once in zenon .
Tip: Highlight the desired project in the zenon Editor and press the keyboard shatituit
Alt+ R  to go directly to the Runtime folder.

2. Copy theSequences folder.

3. Add theSequences folder to the Runtime folder of the project backup again.
Note: Runtime should be closed during the copy process or restarted again after copying.

10.Function authorizations

From zenon version 7.50, function authorizati@me also supported by theommand Sequencer
module.

They are configured in theser administration module. In doing so, a distinction is made between

Editor authorizations and Runtime authorizations.
There are separate Runtime functianthorizations available for the Command Sequencer module:

a  Function authorizations for XML import and export

a  Function authorizations to control the process of a command sequence
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¥ Information

You can find further information on the configuration of function authorizations in th
User administratiormanual.

You can find the special function authorizations for the Command Sequencer modt
the Runtime function authorizationshapter.

& Attention

Configurations of th&ommand Sequencer =~ module always have priority over
configured functiorauthorizations for the Command Sequencer module during
execution.

This ensures that there is no blockade during the course of a command sequence.

11.Command sequences in Runtime

All administration, creation and processing of command segegigcarried out in Runtime. Editing in
the zenon Editor is not possible.

SAVING OF COMMAND @BENCES WHEN CLOSRWUNTIME

If Runtime is closed and there are still command sequences thatri@eeen saved, you are asked if
these command sequences are to be saved. In order for this query to not prevent Runtime closing,
Runtime is automatically closed after 15 seconds if nothing is entered. Unsaved command sequences
are then discarded.

zenon Energy Edition

The screen will be closed. Save changes?
Automatic cancel after 15 seconds!

a  Clicking on the Yes button saves all changes for all command sequences open in the command
sequences Editor. Runtime is then closed.

a  Clicking orthe No button closes Runtime without saving changes to the command sequences.
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11.1 Command Sequencer Editor

The command sequence editor is the graphical user interface for the configuration of command
sequences in Runtime.

The following are ailable for the command sequence editor:

o  Toolbars
The design of the toolbars depends on the command sequence eddde (on pages9).

a Tabs

o Command sequence gr{dn pageb4)
project configuration area

o Dockable windows

Command sequence: Outstation Notar-Vogl-Street (Edit mode)

Filter text Filter text Filter text Filter text

New q Test mode Finished
New command sequenc...  Edd mode ldle
New command sequenc... Edit mode | Idle
New command sequenc...  Edit mode Idie
S S Test_not-sawd Eddt mode idie
Outstation Edit mode Idle
| Outstation_Notar-Vogl-St___Edd mode Idie
I Test_not-saved_02 1  Edit mode | Idle
. |__Switching command: A%_CO [OFF,0] Test_not-saved_02 2 Edit mode ldie
test _ Edit mode | ldle
Switching command: 45_CO [OM,1] Outstation_Tintifax Edit mode | ldle
H Test_not-saved_02 Edit mode Idle
e SIS oZm @
;| Switching command: 42,0 [OFF.0 Test_not-saved 2  Edit mode | Idle

Test_not-saved 1 _ Edat mode el
' For_XML_!  Test mode | Idle
q Edit mode Idle




Parameter

Header of the editor

command sequence editor menu bar

Tabs with opened command sequences

Command sequence grid

Mode di splay

Cursor position

Zoom bar

Description

Information about:
o Current command sequence
o  Mode

Menu bar(on page61) with symbols to configure a
command sequence.

Select the open command sequences by clicking on th
respective tab.

In execution mode, the color of the tab corresponds to
the color of theexecution statugon page96) of the
command sequence.

Diagam of the project configuration.

Configuration by dragging & dropping the elements froi
the menu bar.

Hint: To enlarge or reduce the grid, position the mouse
pointer at the edge and drag it in the desired direction
with the mouse button held down.

Status display of the selected mode:
o Edit mode:
1 Symbol for editing mode (pencil)
1 Size of the Command sequence grid
1 Number of configured elements
o Execution mode:

1 Symbol for execution mode:
- Automatic
- Manual

1 Symbol for the status
(green thumb: ready to start)

1  Execution step:
- in execution
- completed

Shows line and column of the selected choice in the
command sequence grid.

Setting of the zoom factor for the command sequence
grid with slider.

Enlarges the zoom factor by 25% per click.

Reduces the zoom factor by 25% per click.

36



Selection of the dockable windows Opens dropdown list to select the dockable windows:
o List of command sequencésn page38)

Selected dockable windows are shown or hidden.

11.1.1 Context menu tabs with opened command sequences

If several command sequences are open in the command sequence editor, these are represented with
tabs. The tabs represent the command sequences that are open in the command sequences editor. The
configuration of the command sequence in the command seque@niceis shown by clicking on a tab.

TAB CONTEXT MENU

Parameter Description

Save Saves the current command sequence

Close Closes the current command sequence

Close all others Closes all open tabs/command sequences with th

exception of the one that is currently selected.

Group horizontally Shows all open tabs in a new view.
The view opens in a new window under the current vie'

o Move view
Opens tab in a new window.

o Open view at the same time
Opens selected tab in a newndiow and
leaves it in the tab list.

Group vertically Shows all open tabs in a new view.
The view opens in a new window next to the current
view:
o Move view
Opens tab in a new window.

o Open view at the same time
Opens selected tab in a new window and
leaves it in the tab list.

Command sequences can be displayed and opened in two groups next to each other or underneath
each other. To open a command sequence in a new group:

1. Select, in the conteéxmenu of the command sequence, tkséoup horizontally ~ OF Group
vertically command
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o}

Select the type of display:
1 Move display
1 Move display parallelly

The control elements are always only applicable to the active command sequence of the active group.

a

o

The active group is emphasized in color.

The active tab is emphasized with bold font. Information on the active tab is shown in the title
bar of the editor.

Tabs can be moved and arranged by dragging & dropping, including between groups.
Hint: Use this possibility of moving to return to the view with one group when two groups are

open.

11.1.2 Dockable windowslist of command sequences

The list of command sequences lists all configured command sequences. Command sequences that have
already been configured are edited and administered in the list of command sequences and new
command sequences are created.

| i Eas Ny

Command sequence name Command sequence description | Command sequence status Execution status Execution mode
Duplication Edit mode Idle Automatic
Duplication 1 Edit mode Idle Automatic
MNew_teqaching_for_dialogs Edit mode Idle Automatic
SI_01_mode_execute Edit mode Idle Automatic
SI_01_mode_execute 1 Edit mode Idle Automatic
SI_01_sample_automatic Test mode Idle Semi-automatic
SI_01_sample_automatic 1 Test mode Idle Semi-automatic
test-sequence Edit mode Idle Automatic
TintiFax Edit mode Idle Automatic

LIST OF COMMAND SEENICES OVERVIEW:

The following is possible in thig of command sequences

o New command sequences can be created.

a  Command sequences thaate already been configured in the command sequence editor are
loaded for further editing.

o Command sequences are renamed.

o  Command sequences are duplicated.

o Command sequences are deleted.
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o Command sequences are switched to execution mode.
a  Command sequenceseaswitched to edit mode.

o Columns are selected and formatted.

The columns of thest for command sequences can be sorted and filtered. The columns can be moved
by means of drag&drop. Columns can be shown and hidden with the context menu (right mouse click

Selection and positioning

POSITIONING AIDS

When moving windows from the Editor interface, positioning aids are displayed. These represent
windows or their borders.

This element represents a window area in the Editor.

This element represents the border area of the Editor.

POSITI® WINDOW

To position an element as docked:
1. Move the element with the mouse into the desired area
2. The positioning aid is displayed
3. This represents a window and its areas:
a) Center: whole window
b) Top: upper half
c) Bottom: lower half
d) Right: right half
e) Left: left half
or the border of the Editor
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4. Move the mouse to the central positioning aid or to a positioning aid on the border of the editor
and from there to the desired area

5. The area in the Editor where the elentemas placed when the mouse button was released is
colored in blue

6. Move the mouse within the positioning aid to the desired area that is displayed in blue

7. Letthe mouse button go and the element is placed

If a window is placed on a pexisting window, both windows are displayed at the same location using
tabs.

Toolbar- list of command sequences

Q iz & 0 i
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Parameter
New command sequence

Open command sequence in Editor

Rename command sequence

Duplicate command sequence

Delete command sequence

Export selected XML

Import XML

Description
Creates new empty command sequence.

Opens the selected command sequence in the comma
sequence editor.

Note: Not active if no command sequence is selected.

Opens dialog to create a new command sequence or
rename a command sequence.

Note: Not active if no command sequence is selected.

Note: Not active if the selected command sequencenis |
execution mode.

Duplicates selected command sequence and opens dit
to create a new command sequence.

Note: Not active if no command sequence is selected.

Note: duplicated command sequence is automatically
created in edit mde. When duplicating command
seguences, the existing name is supplemented with the
prefix "Copy of ". If the maximum length is exceeded by
this, the name is shortened to the allowed length startir
from the last character.

Deletesselected command sequence(s). Multiple
selection is possible.

A command sequence that is executed cannot be delei
An information dialog opens in this case.

Note: Not active if no command sequence is selected.

Note: Before finaldeletion, an dialog appears requesting
confirmation of whether the selected command
sequence(s) are really to be deleted for good.

Exports selected command sequences as an XML file.
Multiple selection is possible.

Note: Not active ifno command sequence is selected.

You can find further information in thEéxport command
sequence(s) as XML f{len page45) chapter.

Imports command sequence(s) from an XML file.

You can find fuher information about this in thémport
command sequence(s) from XML fiten page4?)
chapter.

Note: not active if the user does not have the
corresponding function authorization.

TheCommand Sequences function authorization:
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Import command sequence from
simulation image

Switch command sequence to execution
mode

Switch command sequence to edit mode.

Column selection

Column formats

Column setction

Import command sequences is applicable for both
XML import and for the import of simulation images.

Imports command sequence from existing simulation
images.

You can find further information on this in th@port
command sequence(s) from simulation imgga page
50) chapter.

Note: not active if the project is running in simulation
mode or if the user does not have the corresporgl
function authorization.

TheCommand Sequences function authorization:
Import command sequences is applicable for both
XML import and for the import of simulation images.

Switches selected command sequence@stecution
mode (on page9?2).

A validation of the configured command sequence is
carried out automatically. Execution mode only starts if
the command sequence has been configured without
errors.

Otherwise a notice dialog aears informing you that the
command sequence is invalid. The command sequenc
cannot be started.

Note: Not active if no command sequence is selected.

Switches a command sequence that is currently runnin
in executionmode back inteedit mode(on page6l) in
order to make changes.

Note: Not active if no command sequence is selected.

Opens dialog(on page4?) to select columns that are to
be displayed.

Opensdialog(on page45) for the configuration of text
and background colors for the display of columns in the
list view.
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Column settings

Column selection

Available columns:

Changeable in control recipe
Driver

Driver name

Max. value variable
Maximum

Min. value variable
Minimum tag
Modified

String length

Unit

Variable data type

Add —>

Add all -=»

<—Delete

Selected columns:

Name
Description
T

ype
Tag data type
Variable

Value numeric

Value string

Value binary

Value time period
Min. time variable
Max. time variable
Changeable in recipe

up |

Down




Command sequences in Runtime
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Available columns List of columns that can be displayed in the table.

Selected columns Columns that are displayed in the table.

Add -> Moves the selected column from the available ones to the selected items. Aft
you confirm the dialog with OK, they are shown in the detail view.

Add all -> Moves all available columns to the selected cahsm

<- Remove Removes the marked columns from the selected items and shows them in the
of available columns. After you confirm the dialog with OK, they are removed
from the detail view.

<- Remove all All columns are removed from the list of the selected columns.

Up Moves the selected entry upward. This function is only available for unique
entries, multiple selection is not possible.

Down Moves the selected entry downward. This function is only alélfor unique
entries, multiple selection is not possible.

CLOSE DIALOG

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




Column Format

i Column settings ﬁ1
[
Format columns
Available columns |L|
EDéscimhon— Sert‘n_gs e—
Type ext
Tag data type Mame
Variable
\':aLIE numeric Width
Voo by 2 Charactsr
Value time period
Min, time variable Alignment
Max. time variable 3 Left
Changeable in redpe -
Centered
Right
Parameter Description
Available columns List of the available columns \@alumn selection . The column selected
hereis configured using the settings in tharameters  section.
Parameter Settings for selected column.
Labeling Name for column title. The column title is online language switchable. To
this, you must enter the @ character in front of the name.
Width Width of the column in characters.
Alignment Alignment.
Possible settings:
4 Leftjustified: Text is justified on the left edge of the column.
4 Centered: Text is displayed centered in the column.
4 Rightjustified: Text is justified on the right edge of the column.
OK Applies settings and closes the dialog.
Cancel Discards settings and closes the dialog.

Exporting the command sequence(s) as an XML file

You export selected commarsgquences as an XML file with theort selected XML button. To do

this, select the desired command sequences from the list of configured command sequences (multiple
selection is possible). With multiple selection, only one XML file is saved for ateset®@mmand
sequences.
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NOTE DIALOG: EXPORDMMAND SEQUENCE

Before export, a check is carried out to see if there are unsaved changes in a command sequence
configuration.

I Hint

Command sequences with unsaved changes are visualized in the tab of the comm
sequence editor with & before the command sequence name.

Export command sequence

Do you really want
| SI_01_sample_automatic

save before export?

| Yes all Mo all




Parameter

[Name of the command sequence]

Yes

No

Yes all

No all

¥ Information

Description

Name of the command sequence that still has unsaved
changes.

It is always only the current command sequence name-
is displayed. After clicking on thves or No button, the
next commandsequence with unsaved changes is
displayed.

The current command sequence is saved before the sa
process. The save dialog is then opened.

Exports the displayed command sequence with the
lastsaved project configuration status. The save diadog
opened directly.

All open command sequences with unsaved changes a
saved before the save process. The save dialog is then
opened.

Note: not active if only one command sequence was
selected for export.

Exports all selected command sequences with the
lastsaved project configuration status. The save dialog
opened directly.

Note: not active if only one command sequence was
selected for export.

You can get further information on the structure of the XML file in$treicture of the XML

file for command sequencgsn pagell7?) chapter.

Import command sequence(s) from an XML file

Theimport XML button opens the dialog to import command sequences from an XML file in the list of

command sequences.

Once the corresponding XML file has been selected, the import checks whether ateedyured
command sequences conflict with the command sequences of the XML file. In this casgeithe

options dialog opens.
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Y Information

Existing command sequences are only overwritten on import if they are in the Com
Sequences Editor.

Attention: A command sequence with this name already exists.

Command sequence name: TintiFax

How would you like to proceed?
(®) create a new command sequence
() overwrite the existing command sequence

[ Apply this action to all conflicts
Mumber of command sequences to be imported From the XML File: 1




Parameter

[Name of the command sequence]

[Action in the event of naming
conflicts]

Carry out this action for all further conflicts
(number of conflicts )

Number of command sequences to be
imported from the XML file:

Skip

Description

Name of the command sequence to be imported, which
already present in theist of command sequences

The first command sequence name is shown. After clicl
on theSkip or OK button, the next command sequence
displayedwith a naming conflict.

Selection of the action for the import of a command
sequence in the event of alreagypnfigured command
sequences in the Runtime project configuration having
same name:

a Create a new command sequence
Creates a new command sequence in the
Runtime configuration for the command
sequence of the XML file.
This imported command sequence is adde(

when a new serial number is given:
[command sequence name] [serial
number]

o Overwrite th e existing command
sequence

Overwrites the existing command sequence
in Runtime with the content of the XML file.
Note: Grayed out if the file to be overwritter
in the command sequence editor is in
execution mode.

Default:create a new command sequence

Carries out the import for all subsequent command
sequences with naming conflicts with the action selecte
in [actionintheeventofnamingconflicts]

The number in quotes states howamy naming conflicts
occur in the current import.

There is no stefoy-step display of the command
sequences.

Default:Inactive

Total number of command sequences for the import.
Note: The numler gives the total number of command
sequences in the XML file, not just the number of confli

Skips the import for the displayed command sequence.

Switches to the next command sequence with conflicts
the event of several naming conflicts.

Note: If the Execute this action for all further conflicts
property has been activated, no command sequences v
naming conflicts are exported.
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Parameter Description

OK Carries out the import for the displayed command
sequence with the action selected wifactioninthe
eve nt of naming conflicts]

Switches to the next command sequence with conflicts
the event of several naming conflicts.

Note: If the Execute this action for all further conflicts
property has been activated, no command sequences v
naming conflicts are exported.

Cancel Cancels the import for all subsequent command sequer
and closes the dialog.

Y Information

You can get further information on the structure of the XML file in$treicture of the XML
file for command sequencdésn pagell7) chapter.

Import command sequence(s) from simulation image

In this dialog, you arrange configured command sequences from one or more simulation images for
import into zenon Runtime.

Project simulation Command sequences in project... Existing command sequences

ATSZG-WKS052
C5_SIMULATION
SIMULATION_IMAGE_01
SIMULATION_IMAGE_TEST
SIMULATIONIMAGESTORAGE

Add Overwrite

Simulation image Command sequence name Collision treatment

Filter text r
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Parameters

Project simulation

Command sequences in project simulation

Existing command sequences

Add

Overwrite

Listof the command sequencestobe
transferred.

Description

List of all existing project simulation images.
Only one simulation image can be selected at a time.

List of all configured command sequences from the
selected project simulation.

Multiple selection is possible.

Preexisting command sequences in the zenon project
that is currently running.

Adds selected command sequencesni the Command
sequences in project simulatiodist to theList of
command sequences to be applied

Only active if at least one command sequence from a
simulation image has been selected.

Adds a command sequence from tBemmand
sequences in project simulatiodist to theList of
command sequences to be applied . This
command sequence overwrites the existing command
sequence in the command sequences editor in Runtim

This button is only active if just one command sequenc
has been selected and the selected command sequen
already in theexisting command sequencdsst. The
command sequence is thus already present in the
command sequences editor and is overwritten.

With multiple selection of command sequences from a
project simulation, the button is then grayed out if the
selection contains a command sequence that is not yel
present in the list obxisting command sequence#\

new command sequence is created whemiséerring to
Runtime. This new project configuration is given a seri:
number in the naming.

Assigned command sequences that are applied in the
current Runtime environment.

a  Simulation image:
Name of the snulation image from which
the command sequence comes.

o Command sequence name:
Name of the command sequence as savec
the simulation image.

a  Conflict handling
The type of conflict handling depends on
how the respective command sequence is
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transferred to he list. Depending on the
button used Add or overwrite ), the conflict
handling is prescribed and cannot be
changed.

Note: List can be sorted and filtered.

Remove Removes highlighted command sequence from lties
of command sequences to be applied

Multiple selection is possible. A new assignment from
Command sequences in project simulatiois possible.

OK Closes the dialog and applies project configurations frc
the listofcommandsequencestobeapplied
in the command sequence editor.

Cancel Discards all changes and closes the dialog.

If the command Sequencer ~ module is operated in the zenon network, the following rules are
applicable:

o If the dialog is called up, th&oject simulation list is filled with the simulation images from the
serve.
If a server is lost, the dialog with an emptgject simulation list is called up.

o Thecommand sequences in project simulatiotist is also filled with data from the server on the
client. The list is empty if the server is lost.
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Toolbar- list of command sequences

Parameters
New command sequence

Open in command sequence editor

Rename

Duplicate

Delete

Export selected XML...

XML import...

Import from project simulation...

Description

Creates an empty command sequence and opens the
dialog tocreate a new command sequenfen paged4).

Opens the selected command sequence int¢benmand
sequence editofon pagesl).

Note: Not active if no command sequence is selected.

Opens dialog to create a new command sequence or
rename a command sequence.

Note: Not active if no command sequence is selected.

Note: Not active if the selected command sequence is |
execution mode.

Duplicates selected command sequence and opens di:
to create a new command sequence.

Note: Not active if no command sequence is selected.

Note: duplicated command sequence is automatically
created in edit mode. When duplicating command
sequences, the existing name is supplemented with the
prefix "Copy of ". If the maximum length is exceeded by
this, the name is shortened to the allowed length startir
from the last character.

Deletes selected command sequence(s). Multiple
selection is possible.

Note: Not active if no command sequence is selected.

Note: Before final deletion, an additional dialog appear:
requesting confirmation of whether the selected
command sequence(s) are really to be deleted for goo

Exports selected command sequences as an XML file.
Note: Not active if nocommand sequence is selected.
Imports command sequence(s) from an XML file.

Imports command sequence from existing simulation
images.

You can find further information on this in th@port
command sequence(s) from simulation imgga page
50) chapter.

Note: not active if the project is currently running in
simulation mode or if the user does not have the
corresponding function authorization.
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Switch to execution mode Switches selected command sequence(shtecution
mode (on page9?).
A validation of the configured command sequence is
carried out automatically. Execution mode only starts if
the command sequendeas been configured without
errors.

Otherwise a notice dialog appears informing you that tt
command sequence is invalid. The command sequenc
cannot be started.

Note: Not active if no command sequence is selected.

Switch to edit mode Switches a commandguence that is currently running
in execution mode back into edit mode in order to maki
changes.

Note: Not active if no command sequence is selected.

11.1.3 Command sequence grid

The Command sequence grid is the workspace in the command sequence editor. Command sequences
can be created with a graphical user interface here.
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The diagram is divided into grids, with each grid offering room for one element.

Ll

1

/S{A_ CTRL/QSCSWIL/Pos/stval[ST]
Check response: AS_ST[OFF]
T

1

/S{A_ CTRL/QSCSWIL/Pos/stval[ST]
Status input: AS_ST [ON]
T

1

/S{A_ CTRL/QSCSWIL/Pos/stval[ST]
Replace: AS_ST [None]
T

TECHNICAL DETAILS

ol

Sheet size:

1 Default: 11 x 11 cells

f  Minimum: 5 x 5 cells

1 Maximum: 500 x 1000 cells

Cell size

1 Default: 155 x 111 pixels

Outside edge: 100 pixel

Grid: is displayed by default; can also be hidden

Scroll bar: Is displayed if the document is larger than the frame.
Scrolling with a mouse wheel: up and down or, if you press andStofd , left and right.
ZoomingCtrl + mouse wh  eel

Selecting elementdeft mouse click

Multiple selectionCtrl + mouse click
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o Move symbol: Click element and move it over the diagram while holding the left mouse button
pressed. Content can be dropped to cells with green background. If a cell tuméeadyou
move over it, you cannot drop the content.

AMEND SIZE OF THEIBR

The size of the grid can be amended. To amend the size of the grid:

o Move the mouse pointer to the upper, lower or righ&ind edge of the grid.
The mouse pointer changes at the edge=>

o Hold down the right mouse button and move the edges:
The dimensions of the grid are reduced or enlarged.

Please keep in mind:
o The minimum size of the grid is 5 x 5 cells.

o A reduction can only be carried out to a maximum of the column or line in which an element has
been placed.
This guarantees that no existing project configuration is lost.

o The size of the grid is automatically enlarged during the teaching process if aigcess

o The number of new cells in the footer is visualized in the footer during the enlargement process:

Command sequence grid footer

The footer of the command sequence grid visualizes information for the configuration of the selected
command sequence. The elements available are different depending on the mode.

EDITING MODE VIEW

Footer of the command sequence grid in edit mode and ithéay mode has been activated:

[5] T 11x 13 cels j 3 clements i /5 b 56 1 slements selectad 100% - +) [~

EXECUTION MODE VIEW

Footer of the command sequence grid in execution mode:

0 & - Ide K -f- 100% = (= ) | i)
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Parameters

Command sequence mode

Command sequence status of project
configuration

Process status

Description

Display of the active mode:

o  Edit mode

(symbol: pencil)

Only available in edit mode.
o Teaching mode

(symbol: red square)
Only available in simulation mode.

a  Execution mode:

1  Automatic mode
(symbol: computer terminal)

1 Semi- automatic mode
(symbol: computer terminal with hand
symbol)

You can find a graphic overview with examples of
the icons in theSymbols of the footeréon pageb9)
chapter.

Status of command sequence:

o Ready to start
(symbol: green hand with thumb up)

o  Warning
(symbol: red hexagonal warning symbol wi
exclamation mark)

Graphic visualization for errdree and executable
command sequence.

o  Completed
(symbol: green tick)

a  Canceled
(symbol: red X)

a  In progress
(symbol: green triangle)

a Idling
(symbol:red minus sign)

o  Paused
(symbol: two red Is)

Note: Only visible in execution mode.

You can find a graphic overview with examples of
the icons in theSymbols of the footeréon pages9)
chapter.
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Size of the element and number of elements | Additional information on the command sequence grid:

o Total size of the working area of the

command sequence grid.
[number of horizontal cells] x
[number of vertical cells]

o Total number of positioned elements
Note: Lines are not counted as an element

Status of ongoing command sequence Visualizes the current status of the command sequenct
progress

a |n execution
a  Paused
a  Aborted

Note: Only visible in execution mode.

Current cursor position Current position of the mouse pointer in the command
sequence grid.

[cell position of horizontal cells] x
[cell position of vertical cells]

Teaching position Current position of the teaching cursor in the commanc
sequence grid.

Note: only visible if teacimg is in progress.

Number of selected elements Visualization of the elements selected in the command
sequence grid:

n elements selected

Note: Only visible in editing and teaching mode.

Zoom level set Drop-down list to select the zoom level for the display ¢
the command sequence grid. Select the desired level il
percent from a dropdown list.

Default:100 %

Slider for zoom Selection of zoom level for the display of the command
sequence grid.

The zoonlevel can be selected ether with the slider or
with the - and + buttons.

The zoom levels are identical to the drdpwn list of Set
zoom level
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Selection of the dockable windows Drop-down list forList of command sequences

Selection of whether the window shows th&t of
command sequenceser is hidden.

If the list of command sequences is already showi
this is visualized in the dregiown list with a tick.

Footer symbols
The footer of the command sequences grid uses the following symbols for visualization:

X Aborted

¥ Executed

% Ready for start

* In execution

|2 Automatic mode

|7 Edit mode

. Semiautomatic node
= Idle

Il Pausedpause

Ll Teaching

© Waming

11.1.4 Modes

The command sequence editor has several modes:

a  Edit mode(on pagebl)
Command sequences are configured and edited in this mode

a  Execution modéon page9d?2)
Mode for execution of the configured command sequences.
The execution mode has two modes:

1 Automatic mode
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1 Semiautomatic mode

Command sequenceexecution mode

The command sequence editor executes command sequencesimi@uYou can start any number of
command sequences. The execution mode is for testing a command sequence but also to execute this.
In addition in the execution mode changes in the Editor can be applied directly via reloading the
Runtime.

Exception: If acommand sequence is currently being executed, the reloading of this command
sequence is delayed. The reloading process is only carried once the command sequence has finished,
been stopped or been canceled.

The following modes are available for executinrexecution mode:

o Automatic modgon pages0)
The configured command sequence is executed in automatic mode. The command sequence is
only stopped in the event of pending user interaction.

o Semiautomatic mode(on pages0)
There is a pause after each step in samiomatic mode. A jump to the next step is only made
after a corresponding click Configuration can thus be tested step by step.

¥ Information

The fundamental command sequence process cannot be changed in execution
mode. You can only change values of the command tags.

Automatic mode

A configured commathsequence runs in automatic mode. This mode is also used to visualize and
control a configuration in Runtime.

If user interaction is necessary, the configured command processing screen is called up. The command
sequence continues after an entry is madéha command processing.

Semtautomatic mode

The configured command sequence is executed in automatic mode. The command sequence is only
stopped in the event of pending user interaction.
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Only after corresponding user interaction on théntinue command sequence at all execution

positions  button or Only continue command sequence at corresponding execution positions does the

next step become active. This mode is thus suitable for stepping through a command sequence step by
step.

11.1.5 Toolbar- Command Sequence Editor (edit mode)

In edit mode of the command sequence editor, you can easily configure a command sequence in
Runtime directly by means of drag&drop.

04 = v d @ [k]pmsxFoTor [/ %
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Parameters
New command sequence
Save command sequence

Graphical design

Delete

Check command sequence for errors

Edit element

Replace step

Edit mode

Add step

Description
Creates new command sequence.
Saves configured command sequence
Calls umialog to select the graphical desi¢pn pages4).
The following can be selected:
o Background color
o Grid On/Off
o Grid color
o Display element ID
Deletes selected element

Note: only active if an element was selected in the
command sequence grid.

Checks configuratiofon paged9) of a command
sequence for logical correctness and consistency.

The result is displayed in a dialog.

o No errors during this command
sequence.

o Checking the co mmand sequence
resulted in the following
warnings/errors:

{error details}

Calls up a dialog to change the element property 1
switchgear assignmerfbn page73) andtransition
(on pages9).

Note: not available for step.

Opens thedialog(on page68) to select a command
processing action. As a result of this, alre@dyfigured
steps can be assigned new actions.

Note: only active if an element was selected in the
command sequence grid.

Switches the mouse cursor from adding an element to
edit mode. The switch back to the edit mode can also t
achieved by pressing tHesc key.

Occupies the mouse pdir with a step. It can be added
to any allowed, free location via click.

Opens the dialog to select a command processing actic
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Insert transition

Insert begin simultaneous sequence

Insert end simultane ous sequence

Insert Begin branch

Insert End branch

Insert switchgear allocation

Insert  jump target

Start teaching

Stop teaching

Switch command sequence to execution
mode

Occupies the mouse pointer withteansition (on page
69). It can be addetb any allowed, free location via click

Occupies the mouse cursor with a beparallel branch
(on pager0). It can be added to any allowed, free
location via click.

Occupies the mouse cursor with an eparallel branch
(on pager0). It can be added to any allowed, free
location via click.

Occupies the mouse cursor with a begianch(on page
71). It can be added to any allowed, free location via cli

Occupies the mouse cursor with an emcnch(on page
71). It can be added to any allowed, free location via cli

Occupies the mouse pointer withsavitchgear allocation
(on pager3). It can be added to any allowed, free
location via click.

Occupies the mouse cursor withjuanp target(on page
76). It can be added to any allowed, free location via cli

Starts teaching mode for the currentbelected command
sequences.

Not active if

o Teaching mode is currently running for
another command sequence.

o Project is not running in simulation mode.
Ends teaching mode.

Not active if teaching mode is active.

Switches command sequenceédgecution modgon page
92).
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Graphical design

Clicking on the symbol for thgaphical design  in the toolbar opens the dialog f@onfiguring the
colors, grid settings and display of the element ID.

Graphical design

Background color

Display grid

Grid color

[ pisplay element ID
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Parameters

Background color

Display grid

Grid color

Display element ID

OK

Cancel

EXAMPLES

Description

Defines the background color of the command sequence grid. Click on the c
in order to open the palette for selecting a color.

4 Active : Display the grid

4 Inactive : Grid is hidden.

Defines the line color of the grid. Click on the color in order to open the palet
for selecting a color.

Shows or hides the element ID. This setting is to be made for each
command sequence.

Inactive : No element ID is shown in the command sequence.
Note: This setting is recommended for normal operation.

Active : The ID of the elements is displayed in the command sequence. Th
exception is lines. The display is in the upperteihd corner of the elment.

Hint: This setting is recommended for troubleshooting.

Applies all settings and closes the dialog.

Discards all changes and closes the dialog.

DISPLAY IDS OF THEERIENTS ACTIVE
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Command sequences in Runtime
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A9_ST
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DISPLAY IDS OF THEEMIENTS INACTIVE

N
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Priife Riickmeldung: A9_ST [AUS]
|

3 1
A9_ST
Ersetzen: A9_ST [DIFF]
|

5 1
A9_ST
Ersetzen: A9_ST [AUS]
|
1

A9_ST
Ersetzen: A9_ST [AUS]
|
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Elements

The following elements can be used for the configuration of a command sequence in the command
sequence editor:

a  Step(on pages8)

o Transition(on page69)

o Parallel brancljon pager0)

o Branch(on pagerl)

o Switchgear allocatiofon page7?3)
o Jump targe{on pager6)

o Lines(on pager7)

o Teaching cursajon pager6)
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START AND END ELEMEN

Each command sequence must have a start and end element.

The® two elements are automatically created when a command sequence is created and cannot be
deleted from the project configuration. Even if you have configured the complete project configuration
and deleted it, the start element and the end element are niféeted by this deletion.

CONFIGURATION OF ENEMENT:

o Set the command sequence editor to edit mode.
o Select an element in the command sequence editor with a mouse click.

o Position this element in the command sequence grid by means of drag&drop.
Note: You @an position the element several times.

o  Clicking on the&sc button deactivates the drag&drop functionality.

Step

A step is always linked to a configured action of command processing in the Command Sequencer
module. The actions amonfigured in the zenon Editor in the Command Processing module.

/

X

Y.

After positioning of a step in the command sequence grid aAien selection ~ dialog opens
automatically. In this dialog, you select an action from the list of all actions of all command groups
configured in the zenon Editor.
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ACTION SELECTION

Switchgear Action

Filter text “ON*
IED70_sec2_309_RV Switching command: IED70_sec2_309_CO [ON,1]
IED70_sec2_309_RV Revision: IEDT0_sec2_308_RV [ON]
IED70_sec2_309_RV Check response: [ED7T0_sec2_309_RV [ON]
IED70_sec2_308_RV Switching command: IED70_sec2_308_CO [ON,1]
IED70_sec2_308_RV Revision: IEDT0_sec2_308_RV [ON]
IED70_sec2_308_RV Check response: [ED7T0_sec2_308 RV [ON]
IED70_sec2_307_RV Revision: IEDT0_sec2_307_RV [ON]
IED70_sec2_307_RV Check response: [ED7T0_sec2_307_RV [ON]
IED70_sec2_307_RV Switching command: IED70_sec2_307_CO [ON,1]
IED70_sec2_306_RV Switching command: IED70_sec2_306_CO [ON,1]
IED70_sec2_306_RV Revision: IEDT0_sec2_306_RV [ON]
IED70_sec2_306_RV Check response: [ED7T0_sec2_306_RV [ON]
IED70_sec2_305_RV Switching command: IED70_sec2_305_CO [ON,1]
IED70_sec2_305_RV Check response: [EDT0_sec2_303_RV [ON]
IED70_sec2_303_RV Revision: IEDT0_sec2_303_RV [ON]
IED70_sec2_304_RV Switching command: IED70_sec2_304_CO [ON,1]
IED70_sec2_304_RYV Revision: I[ED7T0_sec2_304_RV [ON]
IED70_sec2_304_RV Check response: [ED7T0_sec2_304 RV [ON]

IED70_sec2_303_RV Check response: [ED70_sec2_303_RV [ON]
£

| 66 total / 28 filtered / 0 selected

Mo selection

Select an action and confirm the selection with. The command processing action is assigned to the
step as a result.

Note: Theok button is active if no action has been selected. Only the linking of donaistpermitted
for a step.

¥ Information

You can find further information on configuration of the command processing in
Energy Edition manual in tt@ommand processinchapter.

Transitions- conditions

Transitions are used after steps in order to ensure a defined transition from one step to the next.
Transitions display their internal status durithge process and inform via a tool tip about status and
process duration.

S
=

69



After positioning a transition in the command sequence ghd,condition dialog opens automatically.

Condition

Parameter
21 X01: SR21A_CTRL/QOCSWI1/Pos/stval[5T];Schaltbefehl: A0 |

<

Syntax

Logical operators
AND NOT OR XOR 'aip]

Bit by bit and relational operators

= <

Condition
(XOL.REVISION = 0) AND (X01.0OFF =0}

Copy Paste

oK Cancel

Select a response variable from the list of parameters. You get this list dligk on thexdd button.

This list contains the response variables of all steps that have already been inserted into the command

sequence grid.

Y Information

You can find further information on conditions in #f@mula editoon pager9) chapter
in this manual.

Parallel branches
At the parallel branch an execution path parts into several execution paths which are executed in
parallel during the process. For the activation of the different elements within a parallel branch you

cannot define a certain order.

The project configurabn always consists ofggin parallel branch and anend parallel branch
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BEGIN PARALLEL BRANC

END PARALLEL BRANCH

In the process the respective intermediate area of éa€parallel branch is also colored. The color
corresponds to theoloringof the conmand sequence.

A parallel branch is ended if the process has been completed in all execution paths. Completed means
that either the following step is active or the following transition is inactive.

INSERT PARALLEL BRAES

To create a parallel branch:

1. select the symbahsert begin parallel branch

2. put the branch on the desired location
3. connect the input connection point with a output connection point of the preceding object
4. connect both output connection points with the desired following objects
5. close a parallel branch with obje@sert end parallel branch
Branch

A branch offers the possibility to execute one of several possible paths. To do this, gssargdhat
the first element at the start of a procedure path igaasition

Note: ABegin branch  can only be have tansition (on paget9) as a subsequent object.

BEGIN BRANCH
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END BRANCH

PROCEDURE:

o  The procedure path for which the first transitionTIBRUEis chosen.
o Then it is waited until all transitions have a value.

o |If several transitions areRUEat the same time, always the leftmost path for which the
transition iSTRUEIs selected.

For begin ad end the following is true: If there is a step in front of the element and a transition behind,
the step remains active until the transition has been completed.

The objects are processed sequentially in a path. Each path processes its objects reghodiess
paths.

Command sequences can select sequences and merailel branchegon pager0).

branches and parallel branches consist of:
o  Single or double horizontal lines

o Connection pieces (consisting of connection line and connection point)

CREATE A BRANCH

To create a branch:
1. Select thansert begin branch symbol
Position the branch at the desired location.
Connect the input connection point to an output connection point of the preceding object.

Connect both output connection points with the desired following objects.

Al

Close a branch with thiesert end branch ~ object
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Modify parallel branchesand branches

MODIFY AND MOVE

Branches and parallel branches can be moved and changed in size.

MOVE

To move an object:
1. click on the object.
2. Hold down the mouse button.

3. Move the object to the desired position.

CHANGE SIZE
In this way objecBegin/End branch/parallel branch can be extended and shortened. To change their
size:
1. Move the mouse pointer over the object until it turns into a double arrow.
2. Hold down the left mouse button and move it in the desl direction:
1 Away from the object to extend it.
1 Into the object to shorten it.
1 The line to continue the command sequence remains unchanged each time.
3. at extending a new connection piece is added;
1 Allfields in which lengthening is possible are colored green.
1 The process must be repeated to add several new connection pieces.

4. All corresponding connection pieces are deleted during shortening.

Switchgear allocation

Each item of switalpear is represented by its response variable.

>

Theswitchgear allocation element of the module allocates one or more switching devices in Runtime:

o With this element, several (or all) response variables can be reserved (assigned) in advance. The
NET_SHitatus bit is set for this reservation.
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o Unlocking is also carried out using a switchgear assignment element.
After the command sequence process, NI T SHEitatus bits are automatically deleted again.

Edit switchgear allocation

=
Switchgear Allocation Release
(W] sR21A_CTRL/QOCSWI1/Pos/stvall...

Action
® Switchgear allocation
Switchgear release
® Clearing the last allocation

Global command sequence release

LIST OF SWITCHGEAR

Lists all available switchgear, its assignment and unlocking type. The list can be sautggle
selection is possible.
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Command sequences in Runtime
zenon

Switchgear Switchgear according to configurationtbe command
processing in the zenon Editor.

Allocation Yes, ifSwitchgear allocationis active.
Empty ifReleasds active.

Release Yes, ifSwitchgear releasas active. In addition, the
extent of the release is shown as text:

o selective
o global

Empty ifallocation is active.

ACTION

Switchgear allocation If activated, the element is allocated to selected
switchgear.

Switchgear release If active, the element releases the selected switchgear

Clearing the last allocation If active, only the switchgear that was allocated in the |

allocation is released.

Only active if release for the switchgear is active.

Global command sequence release If active, the switchgear that is allocated in the current
allocation is released.

Only active if release for the switchgear is active.

Note: Allocated switchgear is automatically released
again if the command sequence has been completed
successfully or canceled.

CLOSE DIALOG

OK Applies settings and closes the dialog.

Cancel Discards all changes and closes the dialog.




Jump target

The jump target element allows a direct jump to a defined point of a branch.

——

Jump targets make it possible to

1 To jump between procedure paths
1 To jump out of branches

1 engineer loops

Jump targets consist of tree inputs and one output. At this the output is always at the bottom and the
inputs are located at the top and the sides. You can connect any input connection points. A path which
ends in a jump target must have started witBe in branch . Otherwise the end is not reached.

During the editing all connection points are visible. In the checking mode only the connection points
which are connected are displayed.

& Attention

Jump targets are not allowed for parallel branches.

Teaching cursor

Theteaching cursor  element visualizes each position in the command sequencesagidyding to
which the recorded element is placed during the teaching process.

The teaching cursor is not directly available to sedecan element. It is provided by activating the
teaching mode automatically.

Note: The teaching process is not started without the teaching cursor being positioned.
If the recording is ended by clicking on thep teaching  button, the teaching cursor idso hidden
again.

POSITIONING

To position the teaching cursor in the command sequence grid:

1. Click (with simulation mode active) tiseart Teaching  button.
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2. The teaching cursor is displayed and can be positioned in the command sequence grid.

NEW POSITIONING

The teaching cursor can be repositioned during an ongoing teaching process.

In the command sequence grid, move the teaching cursor with drag&drop and place the teaching cursor
at the desired position in the grid. The steps applied from teaching are inserted into this new cursor
position.

This repositioning can be repeated sevénmales. As a result, different branches of a parallel branch can
be configured with the teaching process.

Lines

Lines connect elements via free connection points. To connect connection points with each other:

1. Activate apoint with the help of the mouse:
The connection point turns green. Red means that the connection point is already taken.

~

X

IE{A_ CTRL/Q9CSWI1/Pos/stval[ST]
Check response: A3_ST[OFF]

AN
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2. Draga line to another connection point:
A yellow arrow shows the direction of the line.. Green fields can be crossed. Red fields may not
be crossed by the line.

~

1

/S{A_ CTRL/QSCSWIL/Pos/stval[ST]
Check response: AS_ST[OFF]

AN

3. As soon as the yellow tip of the line touches the next connection point, the line is created.

~

1

/S{A_ CTRL/QSCSWIL/Pos/stval[ST]
Check response: AS_ST[OFF]

USING TREND CURVES

LINES:

o Are dragged with the mouse.

o Can be moved (press and hadl key)
In doing so, all existing connections are separated and an attempt is made to reconnect the line
if there are objects with connection points in thight direction at the target.
If several lines are highlighted, the line that has a cell with mouse cursor in it is moved.

a  Can be deleted by highlighting them and pressinghObekey.
o Are deleted when ralragging them from the start to end.

o  have a toolip displaying its ID.
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If a line reaches a connection point of an object, the connection point becomes active. If a connection is
possible, it turns green otherwise red. Connections connecting two connections points of the same type
- two inputs, two outpus, etc.- are not allowed. The line can be added in any case. Not allowed
connections are displayed in red and trigger a corresponding error message at testing.

The connection points of the elements are always displayed in the edit mode even if thectionne
point in question is connected. In statuRelease " no connection points are displayed.

PROPERTIES CONNEQITRDINT:

o connected: highlighted red; connection is separated when the line is dragged and a new
connection point can be chosen

o open: highlipted green; at dragging a new line is created

LINES CONNECT ELENEN

o Lines can be used as connections between all elements. It is allowed to add any number of lines
after another.

o Lines must not be used to connect two equal connection points.
For exampleBoth inputs of two steps must not be connected directly with a line. In the
engineering this connection is allowed. It is however displayed in red (error) andvalitiation
(on page99) an error message is displayed.

Formula editor

The formula editor is automatically opened if you need to enter or edit a formula. Above all:

Runtime:

o Editing transitions.

Note: If the step referenced in the formula is removed and avrstep is added, the operands are
reassigned in the case of operands. To do this, the same step must be reinserted. Parameters from a
different phase are not automatically linked.

ENTER FORMULA

The following input is accepted:
o Constant as decimal number
o Hexadecimal number if it is preceded byxan
a Dot as decimal separator; the following is true:

1 Comma is automatically converted into a dot: 23,000 to 23.000
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1 Decimal places which are only zeros are removed: 23.000 to 23

~
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Logical operators
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Parameters

Parameter List

Add

Replace

Remove

Logical operators
AND

OR

XOR

NOT

Syntax

Description

List of the tags which can be used for the formula.

Each entry contains of:

4 a basis node for the label
4 avalue
4 astatus
4

the bits for value and status

A symbol at the first node displays whether it is a command or ret
tag.

The short indentifier at the beginning of the name is used for the
formula.

Opens thedialog for adding a parametéon pageB4). For this, the
following applies:

4 The following can be added: numeric and binary tags and tags for tir
duration. Values for duration are converted to seconds

4 For conditions of a step, only the properties that were created for it ¢
be used.

4 Tags can be added multiple times.

Makes it possible to replace a tag. Clicking on the button opens tt
dialog to add a parametdpn pageB4).

4 Selection of a new parameter replaces the highlighted parameter.

4 Clicking on thewo selection  button deletes the highlighted parameter
from the list.

The short identifier remains the same at replacing.
Removes the highlighted tag. For a tag to be deleted:

4 the formula must be correct

4 the selected tag must not be used in the formula

Via the buttons for operators, operators are added to the formula.
logical 'AND'

logical 'OR!

logical 'EXCLUSIVE OR'

Negation

The operator buttons add the string shown on them to the formula
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(
)

Bit by bit and relational
operators

<>
Condition

Copy

Paste

OK

Cancel

Open parenthesis

Close parenthesis

And

Or

greater than
greater or equal
less than

Less than or equal
Equal

less or greater

Configuration and display of the formula.

Copies the whole formula:
4 All configured tags from the tag tree

4 Formula from the field

Pastes a formula from the clipboard. At this all already configured
elements are deleted and replaced by the copied formula.

When copying formulas between steps, an attempt is made to
resolve the operands via their names. For tags which are not four
invaid entries are created in the operands list. Their point of use il
the formula remain the same.

Applies formula and closes the dialog.

For this the formula must be correct.

Discards all changes and closes the dialog.
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Y Information

You can link up to 99 tags in a formula. X01 to X99. The length of the formula musit
exceed 4096 characters.

THE MEANING OF THETB:

Parameters

Value bits

State bits

value and status

Y Info

Description

32 value bits (from 631) are available. They describe the tag value bit by bit. Fc
binary tags only bi0 is of importance, for SINT and USINT only the bits lom7,
etc.

Here you find the most commonly used status bits. You find the exact definitios
and use of the status bits in tH&tatus Bits Ligbn page86).

In the formulas, all values (value bits andtas bits) are treated as binary values
and can be logically linked with AND, OR, etc.

The total value and overall status are an exception to this. In order to get a
Boolean result this total value has to be ORed with a condiawise (on page
89). For this, we use the operatér
For the result O (false) of this logical ORing we get the binary value 0 (false),
otherwise 1 (true).

Example: see chapté&xample bit by bit ORirnlgn pageB9)

The status bittNORMand N_NORNare only available in the formula editor and cannc
be engineered via the status.
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Y Information

Formulas with binary X values and bitwise linking can be used with a maximum of 2 bin
values. If more values are required, the linking maestarried out without binary X values.

Example:

X01.Value & X02.Value -> works

X01.Value & X02.Value & X03.Value -> does not work

But:

X01.00 AND X02.00 AND X03.00 AND X04.00 AND X05.00 -> works

Adding parameters

Clicking on thedd button in theformula editor(on pager9) opens the dialog to select parameters that
are to be used for a formula.

Switchgear

SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2A CTRL/QICSWI1/Pos/stVal[ST]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]

SR2IA_CTRL/QOCSWIN/Pos/stVal[5T]
£

| 79 total / 79 filtered / 0 selected |

Mo selection
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Parameters

Project list

Parameter List

No selection

OK

Cancel

Help

Description

Display of the active project. Only parameters that have been created in th
active project for the step to be configured can be selected.

List of the parameters available for the selected step.

Multiple selection is possible. Apply by selecting and clicking omkhbutton
or by double clicking on a parameter.

Deletes parameters already set. Only effective for replacement of paramet

If a parameter is highlighted in the formula editor and this dialog is opened
clicking on theReplace button, then clicking on thélo selection  button
deletes the parameter &ém the list in the formula editor.

The short identifier remains the same at replacing.

Inserts selected parameters into the parameter list of the formula and clost
the dialog.

Discards selection and closes dialog.

Opens online help.
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List of status bits

Bit number

0

©O© | o N g~ W DN P

P Rr|Rr R R PR Rk,
O | Nl M W N R O

20
21
22
23
24
25

26

Short term

M1

M2

M3

M4

M5

M6

M7

M8
NET_SEL
REVISION
PROGRESS
TIMEOUT
MAN_VAL
M14

M15

M16

Gl

SPONT
INVALID
T _CHG_A

OFF
T_EXTERN
T_INTERN
N_SORTAB
FM_TR
RM_TR

INFO

Long name

User status 1; for Command
ProcessingAction type "Block"
Service Tracking
(Main.chm::/IEC850.chm::/117281
htm) of the IEC 850 driver

User status 2

User status 3

User status 4

User status 5

User status 6

User status 7

User status 8

Select in the network
Revision

In operation

Runtime exceedance
Manual value

User status 14

User status 15

User status 16
General query
Spontaneous

Invalid

Daylight saving time/winter time
announcement

Switched off

Real time external

Realtime internal

Not sortable

Error message transformer value

Working message transformer
value

Information for the variable

zenon Logic label

_VSB_ST_M1

_VSB_ST M2
_VSB_ST M3
_VSB_ST M4
_VSB_ST_M5
_VSB_ST_M6
_VSB_ST M7
_VSB_ST_M8
_VSB_SELEC
_VSB_REV
_VSB_DIREC
_VSB_RTE
_VSB_MVALUE
_VSB_ST 14
_VSB_ST 15
_VSB_ST 16
_VSB_GR
_VSB_SPONT
_VSB_|_BIT
_VSB_SUWI

_VSB_N_UPD
_VSB_RT_E
_VSB_RT_|
_VSB_NSORT
_VSB_DM_TR
_VSB_RM_TR

_VSB_INFO
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main.chm::/IEC850.chm::/117281.htm
main.chm::/IEC850.chm::/117281.htm

27

28

29
30
31

32
33
34
35
36
37
38

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

ALT VAL

RES28

N_UPDATE
T _STD
RES31

COTO
COT1
COT2
COT3
COT4
COT5
N_CONF

TEST
WR_ACK
WR_SUC
NORM
N_NORM
BL_870
SB_870
NT_870
OV_870
SE_870
T_INVAL
CB_TRIP
CB_TR_|
OR_DRV
RES53
RES54

Alternate value

If no value was transferred, the
defined alternate value is used
otherwise the last valid value is
used.

Reserved for internal use (alarm
flashing)

Not updated
Standard time

Reserved for internal use (alarm
flashing)

Cause of transmission bit 1
Cause of transmission bit 2
Cause of transmission bit 3
Cause of transmission bit 4
Cause of transmission bit 5

Cause of transmission bit 6

_VSB_AVALUE

_VSB_RES28

_VSB_ACTUAL
_VSB_WINTER
_VSB_RES31

_VSB_TCBO
_VSB_TCB1
_VSB_TCB2
_VSB_TCB3
_VSB_TCB4
_VSB_TCB5

Negative confirmation of commanc _VSB_PN_BIT

by device (IEC 60870 [P/N])
Test bit (IEC870 [T])

Writing acknowledged
Writing successful

Normal status

Deviation normal status

IEC 60870 Status: blocked
IEC 60870 Status: substituted
IEC 60870 Status: not topical
IEC 60870 Status: overflow
IEC 60870 Status: select
Time invalid

Breaker tripping detected

Breaker tripping detection inactive

Value out of Range
reserved

reserved

_VSB_T_BIT
_VSB_WR_ACK
_VSB_WR_SUC
_VSB_NORM
_VSB_ABNORM
_VSB_BL_BIT
_VSB_SP _BIT
_VSB_NT_BIT
_VSB_OV_BIT
_VSB_SE_BIT
not defined

not defined

not defined

not defined

not defined

not defined
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55 RES55 reserved not defined

56 RES56 reserved not defined
57 RES57 reserved not defined
58 RES58 reserved not defined
59 RES59 reserved not defined
60 RES60 reserved not defined
61 RES61 reserved not defined
62 RES62 reserved not defined
63 RES63 reserved not defined

¥ Information
In formulas all status bits are available. For other use the availability can be reduce

You can read details on status processing inStaus processinghapter.

Logical operators

Logical links: Variables will only be checked for the logical value '0'; if the value does not equal 0", it will
be considered as '1'".

In contrast to bit formulas, the technical range can be modified by a stretch faefoot equal '0' or
1.

Operator Meaning

AND logical 'AND’

NOT Negation

OR logical 'OR!

XOR logical 'EXCLUSIVE OR'

The operators have the following priority in the formula calculation:
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Command sequences in Runtime
zenon

& (operator forbit formulag

NOT

AND

AW NP

XOR/OR

Y Info

Up to 99 variables can be linked in one formula. X01 to X99.

Y Info

The status bittNORMandN_NORMNare only available in the formula editor and cannc
be engineered via the status.

Bit formulas

Bit formulas only have a logical high or low state. In contrast to logical formulas, the raw value is already
predefined 0,1).

&

AND

OR

Example: ORing bitwise

You want to find out if one of the user status bit8 M1 ... M§ of the variable X01 is set.

USUAL FORMULA:

X01.M1 OR X01.M2 OR X01.M3 OR X01.M4 OR X01.M5 OR X01.M6 OR X01.M7 OR X01.M8
This query can be made much easier by the logical ORing of thallstatus.




LOGICAL ORING:

X01.Status & OxFF
The constant can be entered in hexadecimals, as described above:

OxFF  corresponds to decima&ls6; these are the first eight status bits (binary 11111111). If one of
these bit is set td, the result of this bitwise ORingligtrue), otherwise it i9 (false).

If, for example, all user status bits except the user status bit M7 should be queried, the binary statement
for this would be: 10111111. Bit 7 is not of interest and is thus set Tithis corresponds to OXBF in
hexadecimal. The expression for the formula is then:Status & 0xBF

Instead of ORing bitwise with a constant, the value can also be directly compared to a decimal number.
If the comparison is wrong, the binary valu® igalse) otherwise it i¢ (true).

Example:

You want to find out if the value is equal to the constao2 : The formula is:

X01.value = 202

If the value is equal to the constam02, the result of the comparison is(true) otherwise it i9 (false)

Note: The bitwise ORing works with the OR charag)ean(a similar manner to this example.

Comparison operators

Comparison operators are for the direct comparison of two numeric values. The result of this
comparisonis abinaryvaluad AT (GKS O2y RA (AR yA TA &l K/ (O 2F/dR ATUAAL 2( yS R

Operator Description

< Less

> greater

<= Less than or equal
>= greater or equal

= Equal

<> unequal

To the left and to the right of the comparison operator, theresha be a (total) value or a (total) status,
single bits cannot be used with these comparison operators.

There can also be a constant to the right of the comparison operator.

These constants are entered as hexadecimal values or decimal values in thaedelement.
Hexadecimal figures are automatically converted to decimal values by clickang @or example, 0x64
is in decimal figures 100).
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#  Example

X01.value >= X02.value
The result is 1, if the value of X01 is higher than or equal to the value of X02

X01.value = 0x64
The result is 1, if the value of X01 is exactly equal to the numeric value 100 (= hex

(X01.value = 0x64) OR (X01.value 5Px6
The result is 1, if the value of X01 is exactly equal to the numeric value 100 or 101
0x64 and hex 0x65)

Examples for formulas

SIMPLE LOGICAL ANINKING BETWEEN TWOTB/ALUES

# Example
Formula: X01.03 AND X02.03

This formula has the status TRUE, if etk of variablel andbit3 of variable2 both have the valua.
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COMPARISON OF AN ANAGUE VALUE OR STASTOF A VARIABLE

# Example

(X01.value> X02.Value)
COMPARE ANALOG VAIU®WITH EACH OTHER ANOGICAL BASIS

# Example

(X01.Value> X02.Value) AND (X01.Value = X02.Value)
COMPARE WITH VALUHB AND STATUS BITS

# Example

(X01.Value> X02.Value) AND (X01.Value = X02.Value) OR (X01.03 = X02.03)
COMPARE A VALUE WIARHDECIMAL OR HEXADIKIAL VALUE

# Example

Formula: (X01.Value = 111)
Formula: X01.Value = 0x6F)

If a hexadecimal values is used, this is later transferred to decimal by clicking ¢tfra decimal value is
entered and confirmed, the value continues to be displayed as a decimal value after reopening.

¥ Info

It is not possible to use a comma or a period when entering values.

11.1.6 Toolbar- Command sequence editor (execution mode)

e x 7 » [H&
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Parameters

Start command sequence

Pause command sequence

Continue command sequence

Abort command sequence

User interactions

Check command sequ ence for errors

Edit element

Graphical design

Description

Starts command sequence
Note: not available during redundancy switching.
Stops current command sequenaad pauses it.

Continues paused command sequence.
Only active if the command sequence was previously
paused withPause command sequence

Aborts the command sequence that is running.

Switches to the command processing screen. To do th
step must be active in the command sequence. This st
must be selected by clicking on the mouse.

The screen that was linked in the command processing
action is called up. If no screen is linkedhe tommand
processing action, the linked screen of the command
processing group is used.

Note: Only active is the action is being executed and a
user interaction is expected, for example with a tatep
action or an active interlocking.

Checks configured command sequence for logical
consistency and possible errors.

The result is displayed in a dialog.

o No errors during this command
sequence.

o Checking the command sequence
resulted in the following
warnings/errors:

{ error details}

Calls up a dialog with the element properties for
switchgear allocatioifon pager73) andtransition(on
page69).

No changes can be made in execution mode. Swi
the editor to edit mode in order to make changes.
Note: not available for step.
Calls uglialog to select the graphical desi¢pn page64).
The following can be selected:

o Background color

o Grid On/Off

o Grid color

o Display element ID
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Switch to automatic mode

Switch to semi -automatic mode

Continue command sequence at selected
execution position only

Continue command sequence at all
execution positions

Switch command sequence to edit mode.

Switches execution of the switching stepaatomatic
mode (on pages0).

Switches execution of the switching step to
semi - automatic mode  (on page60).

Continues a command sequence from gedected
element only.

Note: only available in serdutomatic mode.

Continues a command sequence at all positions availa
- regardless of the respective position of the mouse
pointer.

Note: only available in serautomatic mode.

Switches to edit modecommand sequences can be
edited and repositioned.

11.2 Create command sequence

Command sequences are hamed and renamed irctienand seque  nce configuration dialog. A
descriptive text can also be configured.

You create a new command sequence inliseof command sequencésn page35).

Command sequence configuration

Name
sequence

Description

Cancel
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Parameters Description

Name Name of the new command sequence.

The name must not contain a question mark, @
semicolon, ar@or an asterisk*().

Maximum length; 256 characters.

Note: When duplicating command sequences, the
existing name is supplemented with the prefGopy of ".
If the maximum length is exceeded by this, the name is
shortened to the allowed length starting from the last
character.

Description (Optional) text for thedescription of a command
sequence.

You can change the description afterwards. To change
description, select th&ename command sequence

symbol.
CLOSE DIALOG
Parameters Description
OK Applies settings and closes the dialog.
Cancel Discards all changes and closes the dialog.

11.3 Tooltips

Tool tips in the command sequence editor visualize the respective status of a step and provide further
information via the respectivetatus(on page96).

DISPLAY OF THE TOUOPR:

To have a tool tip displayed, go to the respective step in the command sequence grid. The tool tip
appears automatically when the mouse is positioned over the step.

STRUCTURE:

The tool tip consists of:
a  Command processing command (command processing group action)

1 Internal ID
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1 Allocated switchgear
o General

1 Step status

1 Internal state

1 Number of executions

o Overall duration
(duration)

7 Date and time stamp for start and end

o Chronological sequence in detail
(overall duration)

1  Switchgear allocation
Date and time stamp for start and end

1 Duration of execution
Date and time stamp for start and end

1  Wait for subsequent condition
Date and time stamp for start and end

') statusvorgabe: Q9_CSWI1_RV [AUS] (ID: 3)
Switchgear: Q9_CSWI1_RV

Generak:

Step status: Finished
Internal state: Idle
Number of executions: 1

Total duration: 0T 00:00:00
09,12.2014 14:10:44 - 09.12.2014 14:10:44
' Chronological sequence in detaik:

Switchgear allocation: 0T 00:00:00
09,12.2014 14:10:44 - 09.12.2014 14:10:44

1 Execution duration: 0T 00:00:00
09,12.2014 14:10:44 - 09.12.2014 14:10:44
Waiting for following condition: 0T 00:00:00
09,12.2014 14:10:44 - 09.12.2014 14:10:44

11.4 Execution state

The following states are possible:
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State

Idle

In execution
Skipped

Executed

Pausing

Paused

Aborting
Aborted

Newly - occurred
interlocking

Description

The command sequence is in idle state.

When starting a command sequence, it changesutining  status.
A step was skipped due to theoject configurationon page?9).

As soon as the execution is finished, the command sequesweiéshes to
Finished status. In this status execution is not possible.

The command sequence switches tpaused status.
Within the command sequence, the process stops at:

4 Waiting forFinished

4 Waiting forAllocation

4 Waiting forinterlocking condition

4 Waiting forPhase finished

4 Check for parallel execution

Aborts the process and changesAborted .

Command sequence process was aborted.

If a command sequence cannot be restarted in the image on restarting, fitssta
automatically changes taborted

Command sequence is stopped. Aborting the command sequence is now poss
This status occurs in the following scenario:

o  Aninterlocking condition (onstep or twostep) waits for
confirmation.

o Whilst a confirmation is waited for, the active interlocking has
changed again.

ACTIVE ELEMENT ANDVIP TARGETS

State

Continue

Pause

Others

Description

If an object is paused and an active element is located afteoittinue  has the
same effect adlext step . This also includes jumps.

For a step command, the command only affects the jump in the same branch.
Has now effects for jump targets. Alrgadefined targets remain.
Always causes the deletion of the jumps.

For a step command, only the jump in the area of the command sequence is
deleted.
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11.5 Symbols and Color

The states during the process of a command sequence are yishlesing different symbols. Some
symbols are also used for transitions and end parallel branch.

SYMBOLS AND WHAT TTHEIEAN:

Symbol Meaning

Command sequence starts

T The connection is established.

[c] Wait for switchgear allocation. The switchgear of the step is already used in a different comir
sequence or is already assigned tHET_SELstatus bit.

m 4 During the execution of a step and the waiting Reactionfinished

4 With transitions: Whilst running and waiting for transition condition.

4 With end parallel branch: Waiting for all branches combined.

Step has finished
4 With transitions: Waiting for transition condition met.

4 With end parallel branch: Waiting for all parallel branches finished and wddirfgllowing

condition.
) Values are written.
User interaction required.
Calls up configured command processing screen.
» Command sequence is in seaitomatic mode and waits for the next step.
To do this, click on theContinue command sequence at all execution positions " button. It

calls up thecommand processing scre¢on pagell4).
® Multiple executions.

Occurs with an attempt to execute the exact same of steps at the same time.
If an error occurs during step, the step is marked as faulty until it is restarted.

If a command sequence is paused, the current status is shown as a symbol.

STATUS

Theexecution statugon paged6) of steps , transitons andend para llel branch IS visualized in color:
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Status Color

Idle: white

In execution: green

Skipped: petrol

Finished: blue

Pausing: Two colors:
4 orange

4 Original color

Paused: orange
Aborting: Two colors:
4 red

4 Original color

Aborted: red
Restarting: Two colors:
4 green

4 Original color

Timeout: red border

Newly - occurred interlocking red border

ACTION ON STOP COMNR
After a Stop command, the steps, transitions and end parallel branch immediately go to Stopped status,

even if other elements are still waiting for a condition for stopping. Further subsequent commands such
as Cancel are ignored. The Stopped status renthamayed.

11.6 Validate command sequence

Command sequences can be checked for errors during configuration.
o Validation is only possible in edit mode.

o Validation takes place automatically when switching from edit mode to execution mode.
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To validate a command sequence, click on the corresponding symbol in the toolbar of the command
sequence editor in Runtime (green tickheck command sequence for errors ). The recipe thus is
checked for functionality according to internal rules; the failog in particular is checked:

a  Syntax (all lines connected, processable from begin to end, etc.)
a  Variables

a  Data Types

The result of the check is displayed as a dialog in plain text. Found errors are also saved in the log file
which can be analyzed with tHgiagnosis Viewer

Rules that must be adhered to during configuration can be found ifPtbgect configuration rulefor
recipeschapter.

& Attention

Command sequences that are not connected at the time of validation are ignored c
validation. Their content and processes are natokied.

DIALOG: VALIDATIONKO

zenon Energy Edition

! . No errors during this command sequence.

DIALOG: VALIDATIONIWH ERRORS

zenon Energy Edition

Checking the command sequence resulted in the following
! . warnings/errors:

Error 1049 - Element ID:3 Column:3 Line:2: Step element has no step
linked.

If errors occur during checking, they are displayed in this dialog.

This error information includes:
o  Error number
o Element ID

o  Position in the command sequence grid
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a  Error text

11.7 Teaching

Configured command processes can be recorded in the zenon Runtime simulation with the help of
teaching. As a result of this process, corresponding command sequences are configured in the
simulation image in Runtime during the teaching process.

The commandgequence configuration created this way can still be changed manually and imported in
real time by importing the simulation image created as a result.

All steps are carried out in zenon Runtime. Additional configuration in for teaching in the zenori€ditor
not necessary.

11.7.1 Teaching process

Command actions are processed in a project simulation during an active teaching process and applied in
the command sequence selected for teaching. The command action is incorporated as a step element in
the command sequence grid. Elements can also be inserted manually in the command sequence grid
during teaching. The teaching process is not interrupted as a result.

In order to be able to execute command actions from different process images, the teacboesgs
also remains active when the command sequences editor is closed.

During this process, it is possible to switch between command images and desired zenon screens in
Runtime. It is thus also possible to apply command actions from different zereenscin the

command sequence. A requirement for this is that there is at least one command action included in the
respective zenon screen.

Teaching is always carried out in the project simulation. As a result, it is ensured that ongeciimgeeal
operation is not affected or that damage is caused by incorrect project configurations. The command
sequence can also be edited and changed after the teaching process. An element can still be added
manually and processes can be rearranged.

For a command sequendhge teaching process can be repeatedly started and stopped in the simulated
Runtime environment.

The command sequences edited in this way can then be imported intiistloé command sequencefon
page40) in realtime operation with theimport command sequence from simulation image (on page
50) button.
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TEACHING IN THE COMMD SEQUENCE GRID

The teaching cursor can be positioned in any free cell in the command sequence iméc iy of
drag&drop. Repositioning of the teaching cursor is possible at any time. For example, for parallel
branches, the individual branches can be taught consecutively.

During the teaching process, for each command action executed, the correspondirig stserted into
the cell of the command sequence grid on which the teaching cursor is currently located. Once a step
has been inserted, the teaching cursor is moved down one cell.

If the new teaching cursor position is already occupied by an exigimmghand sequence project
configuration, all elements below this in the grid are moved down one line. If existing lines are
separated as a result, these are automatically connected again. As a result, it is ensured that a valid
command sequence that alreaéyists remains free of errors through the teaching process.

Expansion of the grid is possible up to a total of 1,000 lines. The teaching is canceled after this limit has
been reached. The user is informed of this with a dialog.

11.7.2 Dialog wha teaching is canceled

Certain events in zenon Runtime lead to an ongoing teaching process being canceled. This cancellation
of the teaching process is visualized with warning dialogs. In addition, CEL entries and LOG entries are
created for the respectivevents.

The teaching process is canceled:
o  When the project simulation is stopped in Runtime.
g When thestop teaching  button is clicked on.

a  When the mode of the taught command sequence is switched #ditnnode  into execution
mode.

a  During an XML export of the taught command sequence.
Note: Caution, no warning dialog appears here. The teaching is stopped automatically. The
previouslytaught elements are retained however.

a  With XML import, if the taught command sequence is already present in the XML import file and
Overwrite existing command sequence is selected for the import options. The
previouslytaught elements are lost!

a  In the event of changes to the taught command sewce:

1 Save
1 Delete
T Rename
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In doing so, no distinction is made on how the command sequence is changes: for example, by means of
keyboard shortcut, clicking on a corresponding symbol, selection from a context menu, etc.

DIALOGS DURING TEARSA

When the teabing process is canceled, the user is notified of this with warning dialogs. Different dialogs
are shown depending on the cause of cancellation.

CLOSING ZENON RUNEM

If Runtime is closed during an active teaching process, the user is notified of this with a dialog:

zenon Energy Edition “

The Runtime will be closed. Do you want to save the changes in the
teached command sequence?
Cancel automatically after 13 seconds!

Yes Mo
Parameters Description
Yes The changeare saved in the current command sequent
to be taught.
Runtime is closed.
No The Runtime will be closed. The new elements of the

command sequence are not saved.

If no button is clicked on, Runtime is automatically closed once 15 seconds have elapsed. The current
command sequence is not saved.

NO AVAILABLE LINE THE COMMAND SEQUHERGRID

The command sequence grid is expanded by one line during the teachinggibeesessary. If the
maximum number of 1,000 lines has been reached, the teaching process is canceled and the following
dialog is displayed:

zenon Energy Edition

Es ist ein Fehler aufgetreten! Die Aufzeichnung fir die Schaltfolge
‘Teaching_1 1" wird abgebrochen! Machten Sie Anderungen speichern?
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Command sequences iuRime
zenon

Yes Ends the active teaching process and saves the projec
configuration of the command sequence.

No Ends the active teaching process.
Caution: All new elements since the last save dost.

RENAMING THE COMMAMNEQUENCE

If a command sequence is renamed during an active teaching process, the teaching is canceled. The
following dialog appears:

0 Renaming the command sequence will stop the recording! Do you

want to rename the command sequence?

Yes Ends the active teaching process. The command
sequence is saved with the current content for the
command sequence.

A new teaching process is possible.

No The command sequence is not renamed.

The current teaching process is continued. Changes th
have previously been made are not saved.

DELETING THE COMMABEQUENCE

If a command sequence is deleted during an active teaching process, the following dialog is displayed
before deletion:

Delete command sequence

Do you really want to delete the command sequence

| Mew_teqaching_for_dialogs

? The command sequence for which the recording is active will be deleted!

Yes all Mo all




Parameters Description
[Name of the command sequence] Name of the command sequence that is to be deleted.

It is always only the current command sequence name
that is displayed. The next command sequence to be
deleted is shown after th&es or No button is clicked
on.

Yes Ends the active teaching process. The command
sequence is saved with the current content.

A new teaching process is possible.
No The command sequence is not renamed.

The current teaching process is continued. Changes th
have previously been made are not saved.

Yes all Deletes all selected command sequences without
requesting confirmation.

Note: Not active if only one command sequence has be
selected for deletion.

No all Does not delete any of the selected command sequenc
The teaching process for the command sequence to be
taught continues to be active.

Note: Not active if only one comand sequence has bee
selected for deletion.

11.7.3 Engineering

In order to be able to use teaching in zenon Runtime, process screens with a corresponding (command
input) configuration in the zenon Editor are required.

In addition, carry outhe following steps:

ENGINEERING IN THEIEOR

o Create a screen of typ@ommand Sequencer

o Insert theCommand sequence editor control element template into the screen.
o Create a screen switching function for the configured screen.

o Create aractivate/deactivate project simulationfunction.

a  Link the created functions in the project.
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RUNTIME

1.

10.
11.
12.

13.

Start the zenon Runtime.

Start the project simulation.

Change to the Command Sequencer screen

a) Create a new commanskquence or select an existing command sequence for editing.
b) Click on thestart teaching  button in the command sequence editor.

c) Position theteaching cursorelement in the command sequence grid.

Switch to any desired process screen.

Carry out the command actions.
The corresponding step to the command sequence is added in the command sequence grid. This
also happens if the command sequence image is not displayed in Runtime.

If necessary, edit the command sequence configuration. Tdido gwitch to the command
sequencer screen:

a) Taught steps can be repositioned in the command sequence grid by means of drag&drop.

b) The teaching cursor can be repositioned in the command sequgnd for another teaching
process by means of drag&drop.

c) To do this, continue the teaching process with step 4.
End the teaching process by clicking on sk teaching  button.

Correct the end element at the end of the command sequence configuration.

Note: An empty line always remains before the end element by ending the teaching process.
Move the end element up one position or drag a line through the empty cell that has been
created in order to complete the command sequence configuration correctly.

Chek your command sequence configuration by clicking orctiaek command sequence for
errors button.

End the Runtime simulation.
Switch to the command sequence editor

In the List of command sequencewindow, click on themport command sequence from
simula tionimage (on page50) symbol.

Select, in themport options  dialog, the desired command sequence and accept this by clicking
on theok button in thelist of command sequences

11.8 Configuraton rules for command sequences

The following important principles are applicable for configuration:
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GENERAL

o For all elements all connection points must be connected.
Exception: Jump targets. Only two of the three input connection points need to be linéssl

o  Thebeginelement IS always present only once with a command sequence and marks the
beginning of the process.
Note: The begin element cannot be deleted.

o Theendelement is always present only once with a command sequence and marks the end of
the process.
Note: The end element cannot be deleted.

o  Steps can be inserted anywhere. Several steps can also be placed in succession.

o There should be at least one active step in a command sequence.

TRANSITIONS

o  Two transitions may not lie one after the other.

BRANCHES

o The first element after &egin branch  must be a transition.

o The individual branches which startg&igin branch  must all end in amnd branch  never in an
End parallel branch . Any element can be placed between begin and end of a branch even
parallel branches as long as they are closed befor&theéranch element. An end branch can
be replaced with jump targets at any point, including within a parallel branch.

o |tis not necesary to have amnd branch  for eachBegin branch . You can, for example, have two
Begin branch  elements ending in onend branch , or the other way round.

o Itis not necessary to have @nd branch  for aBegin branch . It can simply end in a line. If for
exampe you have @egin branch  element with two paths and one of the paths ends in a jump
target, it does not make sense to havemi branch

PARALLEL BRANCHES

o Each parallel branch must contain at least one step.
o The first element after &egin parallelbra  nch must not be a transition.

& The individual branches that start aBagin parallel branch must all end in on&nd parallel
branch , but must never end in amnd branch . You may use any elements betwesgin
parallel branch ~ andEend parallel branch ~ even banches as long as they are closed before the
End parallel branch

=z Not all branches which were started irB&yin parallel branch must end in arend parallel
branch . It is enough when all branches converge oveEmiparallel objects . Equally branches
from different Begin parallel branch objects may converge in a sin@& parallel branch
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o parallel branches allows embedding of additional parallel branches.
In doing so: each embedded parallel branch must recombine with the superordinate parallel
branch

LINES IN THE COMMANEQUENCE GRID

o Lines may be used as connections between any objects. It is allowed to add any number of lines
after another.

o Lines must not be used to connect two equal connection points.
For example: Both inputs of two steps must netdonnected directly with a line. In the
engineering this connection is allowed. It is however displayed in red (error) andvalttation
(on page99) an error message is displayed.

JUMP TARGETS

o Jump targets correspond to and branch . They are intended to
1 jump between branches,
1 jump out of branches,
1 engineer loops

For this, the following applies: A path which ends in a jump target must have started with a
Begin branch . Otherwise theend is not reached.

o Jump targets consist of tree inputs and one output. At least two inputs and the output must
always be connected. At this it makes no difference which input connection point is connected.

o Jump targets can be switched consecutively [east two input connection points are allocated.
o Jumps are prohibited:

1 between parallel branches

1 to jump out of a parallel branch

1 tojump in a parallel branch.

11.9 CEL entries

Processes in zenon Runtime are supported and visualized by entries in the Chronological Event List.

The following entries are written to the CEL.:

o  Command sequence created:
Command sequence [command sequence name] created
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Command sequence duplicated:
Command sequence duplicated. New: [command sequence name] source: [command
seguence name]

Command sequence renamed:
Command sequence renamed. New: [command sequence name] old: [command
seguence name]

Command sequence completed:
Command sequence [command se  quence name] completed

Command sequence canceled:
Command sequence [command sequence name] canceled

Manual script executed:

Manual scriptexecuted. Command sequence [command sequence name]; previous
elementID:[ElementID](column[columnnumberinthecommandsequencegrid]

i line [line number in the command sequence grid])

Manual jump carried out:

Manual jump carried out. Command sequence [command sequence name]; start:

Subsequent element ID: [Element ID] (column [column number in the command
sequence grid] T line[line numberinthe command sequence grid])
Previous element ID: [Element ID] (column [column number in the ¢

sequence grid] i line [line number in the command sequence grid])

Skip step:
The action [step name] was skipped.

¥ Information

You can find further information o8EL in th€hronological Event Listanual.

| target:
ommand
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Command sequences and simulation modeﬂ
zenon

12.Command sequences and simulation mode

12.1 Import command sequence(s) from simulation image

In this dialog, you arrange configured command sequences from om®ia simulation images for
import into zenon Runtime.

Project simulation Command sequences in project... Existing command sequences

ATSZG-WKS052
C5_SIMULATION
SIMULATION_IMAGE_01
SIMULATION_IMAGE_TEST
SIMULATIONIMAGESTORAGE

Add Overwrite

Simulation image Command sequence name Collision treatment
Filter text Filter text r Filter text r

Remove

oK | | Cancel




Parameters

Project simulation

Command sequences in project simulation

Existing command sequences

Add

Overwrite

Listof the command sequencestobe
transferred.

Description

List of all existing project simulation images
Only one simulation image can be selected at a time.

List of all configured command sequences from the
selected project simulation.

Multiple selection is possible.

Preexisting command sequences in the zenon project
that is currently running.

Adds selected command sequences from @@mmand
sequences in project simulatiodist to theList of
command sequences to be applied

Only active if at least one commandgseence from a
simulation image has been selected.

Adds a command sequence from tBemmand
sequences in project simulatiodist to theList of
command sequences to be applied . This
command sequence overwrites the existing command
sequence in theommand sequences editor in Runtime!

This button is only active if just one command sequenc
has been selected and the selected command sequen
already in theexisting command sequencdsst. The
command sequence is thus already present in the
commandsequences editor and is overwritten.

With multiple selection of command sequences from a
project simulation, the button is then grayed out if the
selection contains a command sequence that is not yel
present in the list obxisting command sequence#\

new command sequence is created when transferring 1
Runtime. This new project configuration is given a seri:
number in the naming.

Assigned command sequences that are applied in the
current Runtime avironment.

a  Simulation image:
Name of the simulation image from which
the command sequence comes.

o Command sequence name:
Name of the command sequence as savec
the simulation image.

a  Conflict handling
The type of conflict handling depends on
how the respective command sequence is
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transferred to the list. Depending on the
button used Add or overwrite ), the conflict
handling is prescribed and cannot be
changed.

Note: List can be sorted and filtered.

Rem ove Removes highlighted command sequence from lties
of command sequences to be applied

Multiple selection is possible. A new assignment from
Command sequences in project simulatiois possible.

OK Closes the dialog and applies project configuratioomf
the listofcommandsequencestobeapplied
in the command sequence editor.

Cancel Discards all changes and closes the dialog.

If the command Sequencer ~ module is operated in the zenon network, the following rules are
applicable:

o If the dialog is called up, th&oject simulation list is filled with the simulation images from the
server.
If a server is lost, the dialog with an emptgject simulation list is called up.

o Thecommand sequences in project simulatiotist is also fikd with data from the server on the
client. The list is empty if the server is lost.

12.2 Creating a simulation image

In order to be able to create a simulation image in zenon Runtime, carry out the following steps in the
zenon Editor:

1. Create a new function:

In the tool bar or in the context menu of thanctions node, select thevew function
command.
The dialog to select a function is opened.

2. Select, in the dialog from th&pplications group, theActivate/deactivate project simulation
function.
Thedialog to configure the project simulatios opened.

3. Name the function.

4. Link the function to a button.
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OPERATION IN RUNTIME

If the dialog is not offered in Runtime, please note that each restart ahalation overwrites the
previous simulation image!

¥ Information

You can find more information in tipeoject simulatiormanual.

The current status is read with tlsgstem driver variablgystem information]
Runtime status (simulation)

13.Command sequences in the zenon network

Thecommand Sequencer ~ module is also available in the zenon network. Command sequences are
always executed on the Server iretprocess. Each client can execute and administer command
sequences.

If a computer works as a Client in the network, all changes to the command sequence(s) are transferred
to/from the Primary Server. If there is estandby Serverin the current network topology, all command
sequences are synchronized by thémary Server. TheStandby Serversynchronizes itself automatically.

DISPLAY OF DIALOGS

If a command sequence is started by means of a function or button in the command seqeditor,
dialogs are always called up on the computer on which the command sequence was started.

These are:
o Command input screens

a  Error message

REDUNDANCY

Thecommand Sequencer module supports, from zenon version 7.50, the redundant zenon network.

The following redundancy types are supported:
o Rated network
o Nondominant network

o Dominant network
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ZENON NETWORK

You can find further information on the configuration of redundancy in the Network manual.
a  Types of redundancy
1 Redundancy in a rated network
1 Redundancy in a nedominant network
o Authorization in the network

o Functions in the network

13.1 Particular aspects for the command processing screen

If user interaction has been configured in the command processing, the following is applicabl

o the command processing screen is automatically called up on the computer on which the
command sequence was started.

o On all other computers, the command processing screen can be called up by clickinguest the
interaction  button.

o When executing a twatep step, a command processing screen is called up once there are no
more active interlockings. The command processing screen is either that of an actibmar
screen has been configured therthe command processing screen betcommand group.

13.2 Simulation images in network projects

If the Command Sequencer ~ module is operated in the zenon network, the following rules are
applicable:

o  If the dialog is called up, th@oject simulation list is filed with the simulation images from the
server.
If a server is lost, the dialog with an emptgject simulation list is called up.

o Thecommand sequences in project simulatiotist is also filled with data from the server on the
client. The list is empty the server is lost.
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13.3 Behavior in the zenon network

The network concept of theommand Sequencer module works according to the following principle:

o}

ROLE

The command sequences can be configured on the client, as well 8srfezor on the Standby
Server.

The configured command sequences are administered oPtingary Server and distributed to
the clients.

The command sequences can be operated on both the client angdiver.
The command sequences are always executed ortineary Server.

With redundancy switching, the command sequences are canceled.
These can be restarted manually on the netimary Server.

SWITCH BETWEERRVER 1 AND SER\ER

Redundancy switching is delayed until all active command sequences have been completed.

The start of command sequences is blocked during a redundancy switching. The buttons on the
client are grayed out in this time.

T  This redundancy switching can be planned itaged network.

1 In adominant network or anon-dominant network, redundancy switching is carried out when
the Primary Server fails.

It is possible to start command sequences again once the switch has been carried out or if the
switch has been completed.
An entry is written to the CEL in this case.

CEL messages areitten for the following events:
1 Start of a command sequence on the server is blocked.
1 If acommand sequence in the dominant network is to be started orstneer 2.

1 The command sequence cannot be started because there is currently a redundancy switch
pending.

1 Note: No CEL message is generated if an incorrect command sequence is started.
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LOG ENTRY

Entry Level  Description
The_ sequence ERROR¢ The command sequence cannot be started because there is
(mrid:<id1>, redundancy switch pending.

crid:<id2>)<name> could
notbestarted, becausea
redundancy switch is
pending.

SPECIAL CASE: TWARBERS IN THE NETWORK

In the event that, when switching therimary Server, there are still command sequences running on the
"new" Standby Server, these are canceled on the Standby. This can only occur if both servers in the
network were no longer connected (due to a network failure for example) and are now connected again.
In this case, the change to the command sequence is not transferred to the P18uarer.

This means that, if there is a connection and command sequences that are now canceled on the Standby
have already been opened on the Primary Server, these continue to be considered as running. It can
only be restarted again once this command weace has been closed @erver 1and Server 2

NO CONNECTION TO $¥ER AND STANDBY

If the command sequence screen is opened on the Client when neithvesr 1nor Server 2are
contactable, the command sequence editor on the Client is not available offvm&nd sequence

editor remains empty. An error text is displayed in zenon Runtime instead of the command sequence
image.

No connection to the Primary Server available!

ERROR DIALOG

If acommand sequence cannot be started, the following error dialog is called up:
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14.Command sequences for zenon Web Server.

With a standard web client:

o}

o}

ol

ol

The settings for grid and color can be changed
No command sequences can be created or edited
The size of the editing area cannot be changed

In the toolbar, all symbols that are not permitted are deactivated,
it is not possible to select the corresponding objects.

Web client PRO is not affected by Heerestrictions.

15.Structure of the XML file for command sequences

Please keep in mind:

ol

ol

ol

Changes to the XML file are for experts only and are not generally recommended.
An invalid XML file can lead to problems during XML import. The inopartail as a result.

Due to the fact that both th&ommand Sequencer = module and thesatch Control module use a
joint XML structure, content and illustrations are the same as the terminology of the Batch
Control module. If these entries are missing in XML file, the content is also invalid for
command sequences.

¥ Information

This documentation of the XML file describes the elements "from top to bottom" accordi
how they occur in the file. Substructures contained therein are each described in detail
their own areas.

Main nodes

The first level of the XML structure:
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Structure of the XML file for command sequences
zenon

xml XML declaration with XML version and character codin
version="1.0" encoding="utf - 16"
Subject General subject of the XML file
SUBJECT

TheSubjectnode contains general information on the XML file.

ShortName (prescribed value)
zenOn(R) exported project

MainVersion Version of zenon from which the XML export was carrie
out.

(prescribed value)
7500

Apartment Please note the detailed description for the content of
this node.

APARTMENT

TheApartment node represents content for exported command sequence project configurations.

ShortName (prescribed value)
zenOn(R) command sequencer

Version Version of zenon from which the XML export was carri
out.

(prescribed value)
7500

CommandSequence Node for project configuration content of a command
sequence.

Each individual exported command sequence
configuration is represented with its own
CommandSequence node.

COMMANDSEQUENCE

The node contains general information on the configuration of a command sequence.




Parameters
Mrld

MrName

MrDescription

MrVersion

MrSourceVersion

MrStatus

RecipeType

ApprovalTime

ApprovalUserName

ApprovalUserID

Description

ID of the command sequence. This ID must be unique
each command sequence and must not be issued twic

Name of the command sequence.

Corresponds to th&lameinput field in theCommand
sequence configuration dialog.

Description of the command sequence.
Corresponds to th®escription input field in the
Command sequence configuration dialog.

Version of command sequence.
1

(prescribed value)
Default setting that cannot be changed.

Original version of the command sequence.
0

(prescribed value)

Default setting that cannot be changed.

Status/mode of the command sequence

4 0

Not used
4 1

Edit mode
4 2

Not used
4 3

Execution mode
Type of command sequence.
Pfc
(prescribed value)
Default setting that cannot be changed.
Time stamp for approved command sequences.

No entry
Is not used for the Command Sequencer module.

Name of the user who approved the command sequen

No entry
Is not used for the Command Sequencer module.

ID of the user who approved the command sequence.

No entry
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OutdatedTime

OutdatedUserName

OutdatedUserID

Structure

Structure node

Is not used for the Command Sequencer module.

Obsolete time for the command sequence.

No entry
Is not used for the Command Sequencer module.

Name of the user who set the command sequence to
obsolete.

No entry
Is not used fothe Command Sequencer module.

ID of the user who set the command sequence to
obsolete.

No entry
Is not used for the Command Sequencer module.

Please note the detailed description for the content of
this node.

Each configured command sequence is represented in the XML file wislirtlogure_[serial number]

node.

Parameters
NODE

LastObjld
ColCount
RowCount

CenterColOffset

CenterRowOffset

ChartObject

ChartObject node

Description

Given text:
zenOn(R) embedded object

Lastused ID of the command sequence.
Total number of columns in the command sequence gr
Total number of rows in the command sequence grid.

Start coordinates of the cell with the first element of a
command sequence configuration in the command
sequence grid.

0
(prescribed value)

Start coordinates of the row with the first element of a
command sequence configuration in the command
sequence grid.

0
(prescribed value)

Please note the detailed description for the content of
this node.

Each individual element of the command sequence grid is represented in the XML file with the

ChartObject_[serial number] node.
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The respective XML elements differ depending on the element.

Structure of the XML file for command sequesice

Zzenon

4

NODE Given text:
zenOn(R) e mbedded object
Type Type of element.

1
Start element

2
End element

3
Step

4
Transition

5
Begin branch

6
End branch

7
Begin parallel branch

8
End parallel branch

9
Switchgear allocation

10
Not used for command sequences

11
Line

12
Jump target

15.1 XML structure for elements complete overview

This description offers a complete overview of all possible elements.

You can find a detailed description according to elements ....




START ELEMENT

Parameters

NODE

TYPE

Chartld
ChartCol

ChartRow

END ELEMENT

Parameters

NODE

TYPE

Chartld
ChartCol

ChartRow

ELEMENT LINE

Description

Given text:
zenOn(R) embedded object

Type of element.
Always 1 for start element
ID of the element in the sequence.

Coordinates of the column of the element in the
command sequence grid.

The number relates to the free columns next to the
element.

This means: ChartCol 3 = the element is positioned in
Column 4.

Coordinates of the line of the element in the command
sequence grid.

The number relates to the free lines above the element
This means: ChartRow 3 = the element is positioned in
Column 4.

Description

Given text:
zenOn(R) embedded object

Type of element.
Always 2 for end element
ID of the element in the sequence.

Coordinates of the column of the element in the
command sequence grid.

The number relates to the free columns next to the
element.

This means: ChartCol 3 = the element is positioned in
Column 4.

Coordinates of the line of the element in the commaia
sequence grid.

The number relates to the free lines above the element
This means: ChartRow 3 = the element is positioned in
Column 4.
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