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1 Welcome to COPA-DATA help

ZENON VIDEO TUTORIALS

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

GENERAL HELP

If you cannot find any information you require in this help chapter or can think of anything that you
would like added, please send an email to documentation@copadata.com.

PROJECT SUPPORT

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

2 Production and Facility Scheduler (PFS)

The Production & Facility Scheduler (PFS) allows executiong actions (e.g. changing of a variable's set
value, executing a function) for a period of time or in a time grid.

PROJECT MANAGER CONTEXT MENU

New time model group Opens the wizard for creating a new time model group.

New event Creates a new event.
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Editor profile Opens the drop-down list with predefined editor profiles.
Help Opens online help.
3 General

The optional module Production & Facility Scheduler (PFS) enables actions to be executed in relation
to a specific period of time or according to a time model.

= I‘ Workspace: PF5(1)

u
i B Time model groups
3 @) Functions 1% Events
o8 Language fle 4[5 Calendar
" Historan
#-[#] Recpes
a; Time control
i &g Programming intefaces
A zenon Logic (IEC 61131-3)
TH Production & Faciity Scheduler |~
i Intedockings
&) Enengy Management System
¥ Measage Control
B Menus
&) Report Generator
i 8 User administration
I SAP intesface
3| Fies
I\ History of changes
&% Batch Control
@ Project backups

2 Project tree | B8 network topology

The PFS can be configured in both the Editor and Runtime environments. Configuration within the
Runtime environment can be restricted by applying user rights. All configurations established in

relation in the Runtime environment can be read back to the Editor; otherwise these configurations
are specific.

All stated times are independent of time zone and daylight saving time and standard time.

¥ |Information

If the project is not displayed after the Editor is started:
» open the menu camera view

» select the command Project manager
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4 Toolbar and context menu PFS

‘tlx% x| @

Create Depend on the selected element, a new element is
created and the respective dialog is opened.

Cut Cuts the selected element.

Copy Copies selected element.

Paste Pastes the element from the clipboard.
Delete Deletes selected element

Help Opens online help.

CONTEXT MENU

Save Saves changes in the engineering of the PFS.
Undo Rejects all changes since the last time the PFS has been saved.
Properties Opens the dialog for configuring:

» Time change
» Holidays
» Table color

»  Record shift times

Switching point preview Opens the switching point preview dialog.
Filter criteria ... Opens the dialog for selecting filters.
Help Opens online help.

¥ |nformation

You can find explanations on context menus of individual elements of the tree
and the table in the respective chapters especially in chapter Object types (on
page 30).
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5 Views in the Production Facility Scheduler

The visualization of the PFS is separated into two scopes: The hierarchical tree view (on page 10) on
the left side and the table view (on page 10) on the right side.

5.1 Tree view

The tree view enables users to easily identify on which level an object is located, and to which
element(s) it relates. The tree view's congruence is illustrated by level lines. This is important
information as the behavior of objects depends on their relations.

A context menu, specifically related to each type of object, can be opened by right-clicking on the
required object.

This area also enables users to copy, move and delete objects, provided that they are authorised to
perform such operations.

5.2 Table view

The right-hand area of the PFS environment displays, according to the type of object selected in the
tree view, the data related to the object. Some objects (e.g. schedules) can be configured in greater
detail in this area, whereas other objects only enable users to display their current configuration,
which cannot be modified here. For example: Events

If editing in the table is possible, you can access the necessary commands via context menus. So you
can define the desired settings.

With some object types, users can also enter data directly into the table's cells e.g. times to be used in
schedules.

6 Engineering with the Production and Facility Scheduler

In this section, we will proceed, step by step, to create a first PFS project; throughout this procedure,
we will perform the following operations:

Creating time model groups, models and schedules.

Creating absolute and relative times using links to variables or functions.
Creating and executing user-defined events.

Using editing functions such as copying, moving and deleting.

Linking schedules and models within the calendar.

v v Vv Vv Vv Vv

Checking over the created configuration using the switching point preview mode.
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» Creating schedules in relation to the Runtime environment.

You should be familiar with creating projects, variables, functions, frames and screens. In this regard,
only descriptions of the settings directly related to the PFS will be provided in the following section. If
you need more information on these basic functionality, please refer to the appropriate chapter in the
documentation.

¥ |nformation

Labels in lists such as calendar, schedules, events etc, are always displayed in the
language the project was created.

6.1 Task description

The task we must create is set as follows: a factory workshop (Hall 1), containing two production lines
(Line I and Line Il) running on a shift from 06.00 to 18.00, must be heated, and its lighting system
switched on and off. The heating needs a pre-heating time of 2 hours for line | and 1 hour for line I,
where production line | has to be heated to 83° and production line Il to 45°. If there is no
production, heating should go down to 20°. Lights should be switched on 10 minutes earlier or
switched off 10 minutes later. The production shift's start or end, as well as the various breaks' start
and end, are signalled by a six-second horn tone. A break is scheduled for 15 minutes at 9.00, lunch
break is scheduled for one hour at 12.00, and another break is scheduled for 15 minutes at 15.00.
Production takes place 5 days a week; no production is scheduled on holidays or weekends. This
workshop is located in Austria. Every 6 hours, the waste water pump must be activated for 30
seconds.

6.2 Step 1: Preparation

In this step, we will carry out some preparatory tasks prior to configuring the PFS. We will create a
project, a driver is implemented and the necessary variables for our example are created.

1. Create a new project named PfsSample in a new workspace.
2. In the context menu of the project, go to Runtime files ->Runtime changeable files....

3. Deselect the Do not generate and transfer checkbox for the PFS. This way, any changes made
to the PFS in the Editor will be recompiled; changes made in the Runtime environment will
however be lost.

4. Deselect the Do not decompile checkbox for the PFS. Changes made in the Runtime are
transferred to the Editor with decompiling.

5. Integrate the simulation driver. Accept all settings of the configuration.
6. Create the following variables:

P HD-Bit; Offset 10; Bit O; Name: Horn
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HD-Bit; Offset 10; Bit 1; Name: Light |

HD-Bit; Offset 10; Bit 2; Name: Light I

HD-Bit; Offset 10; Bit 3; Name: Waste water pump
HD-Word; Offset 11; Name: Heating P |
HD-Word; Offset 12; Name: Heating P Il

v v Vv Vv v

7. Activate the PFS by clicking on the appropriate node in the project manager. The empty PFS
workspace should now be displayed on the screen.

8. Enlarge the main window. To do this, move the border of a view area with the mouse button
held down.

Note: An enlarged display area within the main window proves very useful when configuring
the PFS.

6.3 Step 2: Settings Production and Facility Scheduler

In this step, we will configure parameters that apply to the whole of the PFS environment. To
determine the appropriate holidays, the country in which the current PFS project is executed must be
selected.

1. Right-click on the Production & Facility Scheduler entry in the detail view.
2. Select Properties.

The dialog for configuring properties is opened.
3. Switch to to the Holidays tab.

4. Select the desired country in the list.
In our example: Austria.

5. Click on OK.

The dialog is closed and the national holidays are applied.

6.4 Step 3: Create time model groups

In this step, we will create a new time model group, and configure it according to our requirements.

In this case, Hall I will be designated as the time model group, as this hall requires specifically
designed models (refer to time model object). Whenever several different models are required for
one same calendar day, you will be required to divide a project into several different time model
groups.

Expand the main Production & Facility Scheduler node. You should now see 3 additional entries. Time
model groups, Events and Calendar
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Right-click on the Time model group entry to open the context menu, and click on Create. The Time
model group properties page of the time model group is now displayed. The Label field remains
empty, as we are creating a new time model group.

Type Hall I in the Name field - i.e. the new time model group name. The time model group's
designation (i.e. label) must be unique throughout the whole of the PFS environment. In this particular
case, we are quite sure it is.

The Start of day (00:00:00) and End of Day (23:59:59) parameters can remain as such. These
statements define the time model group's cycle for one full day.

Note: With this definition of a complete day, the creation of night shifts is not possible, because the
end time of the shift does not occur until another day. This is not possible however, because the
defined time model group cycle is only applicable for one day. An error message is issued.

Once you have made sure that the time model group designation is valid, click on OK to save these
settings and create the new time model group.

You can now see a new entry has appeared under the Time model group header, called Hall I; this
entry contains two further entries: Schedules and Time models.

6.5 Step 4: Create model

Models are required to define relative times, and contain all the shift and break time information.
Select New time model in the Time models context menu.

A new time model, named time model 0, has now been created. When it appears on screen, this
entry automatically switches to "Rename" mode, as the presence of the input field reveals. Rename
the entry to Workday. Confirm the new name by pressing on the Enter key or by clicking outside the
input field. Click twice (but don't double-click!) on Working day label to switch the time model back to
"rename mode". You can also do this by selecting the Rename item in the relevant context menu. The
designation provided must be unique throughout all of the time model group.

6.6 Step 5: Create shifts and breaks

Shifts are a decisive element in the process of defining relative switching times. This consideration not
only concerns relative events such as Shift start and Shift end, but also the identification of production
start and production end times.

Select the top cell in the Shifts/Breaks column. To create a new shift, select the Create shift context
menu item. Be sure to provide a unique designation for the new shift. We name the shift 1. With the
tab key or the mouse we move to the column Start time. Our shift should start at 06:00:00 a.m. and
last until 06:00:00 p.m. So as a start time we enter 06:00:00 and as an end time 18:00:00.

Shifts are displayed on a grey background, whereas breaks are displayed as white areas.
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Our working forces fortunately also get to take some breaks throughout the day, which we shall now
define. To do so, select a cell from a line within the shift, and open the relevant context menu. To
define a new break, select the Create break menu item. We shall call this new break Morning. We
want our first break to start at 09:00:00 and end at 09:15:00.

We shall now proceed to create the lunch break. Designation: Lunch break; start: 12:00:00; End:
1:00:00 PM

There remains one break, namely the afternoon break, which we have yet to create. Name:
Afternoon; start: 15:00:00; End:

Our model named Working day should now be configured as follows:

=@ Production & Feciliy Scia] JF2 .
=3 Anlagen | : = .
5 23 Halle | I~ Schichlen/Pauten | Ewschakzeit Ausschazst Anvresd

=
5.8 ravpitne UIIE Schcht1 060000 180000 =
pene Nt Vomittag 030000 031500 |
2 3 ZeModelle
B Wi Mittagspause 120000 1300.00
= ekiog. v Nachmttag 150000 151500
| R — |

CREATION OF NIGHT SHIFTS
Prior configurations are necessary in order to be able to create night shifts.

The defined time model group cycle must be amended in order to be able to accept sufficient shifts
over a day.

Engineering:

1. Define the time model group cycle as described in the Create time model groups (on page
12) chapter.

Example: Define the start of the day as 06:00:00 and the end of the day as 05:59:59. This
setting makes it possible to have the switch-off time of the night shift considered as 05:59:59,
i.e. not before the switch-on time of the shift at 22:00:00.

2. Create the desired shifts/breaks as described above.

6.7 Step 6: Define holiday model

As no production takes place on bank holidays - whereas such holidays can occur on any day
between Monday and Friday -, holidays require the use of a specific model. This model is very simple,
as it contains no shifts. In this situation, you should always remember that a model related to a special
day has priority over default models used for "usual" Monday-to-Sunday weeks. The emphasis lies on
"default models". To briefly explain this, let us simply say that single-day allocations have a higher
priority level than special days. A model which does not comprise any shifts possesses the same
priority level as a day to which no models are linked.
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As described in step 4, create a model named Holiday. No shifts whatsoever are to be defined in this
model.

6.8 Step 7: User-defined event Horn Tone duration

We shall now configure the project in order to make a horn sound for 6 seconds, both at the start of
shifts and breaks as well as at the end of shifts and breaks. This six-second horn tone can be defined
very efficiently by means of a user-defined event.

What is a user-defined event? User-defined events are in fact relative switching times, which are
special owing to the fact that they can be defined by the user proceeding to define the project. A
user-defined event is triggered by calling up the PFS - execute user-defined event function. As a result
of this, the time of the function call will be entered as a trigger for the user-defined event. The actual
execution of the event will then occur, according to any offset value you may have configured.

Now that we have broached the principle, let us proceed to the creation. Right-click on the Event
entry to open the context menu, then create a new event by clicking on the Create item. The event is
created with the name user-defined event 0 and is in rename mode. We are already familiar with this
from the time model. Change the event's designation to Horn Tone duration. The event's designation
must be unique throughout the whole of the PFS environment.

Go to function administration and add the PFS - execute user-defined event function to the Horn Tone
duration user-defined event.

6.9 Step 8: Thoughts about schedule structure

The task we have been given comprises two production lines, which we shall show in separate
schedules. At the same time however, some tasks will be identical for both lines. On both lines, the
lights must be switched on 10 minutes before the shift starts, and be left on for 10 minutes after the
shift has ended. This will be represented in an additional, upper-level schedule. Here, we'll make good
use of the program's capacity to hand times from previously defined schedules down to subsequent
schedules. However, only the switching point in fact remains identical here, as each production line is
equipped with its own lighting system. The waster water pump must also be activated, and this will
follow in the additional upper-level schedule.

After this, we will still need to configure the horn. This configuration is identical on both lines, since
only one horn equips both halls; hence, this will be treated in the additional upper-level schedule.

Hall schedule. Hall designation. We must configure the horn, the waste water pump and the lighting
system's timing.

Schedule for Line I: Additional lower-level Hall schedule. Designation for Line I; lights must be
switched on and off. Set temperature.

15|95



Schedule for Line II: Additional lower-level Hall schedule. Designation for Line II; lights must be
switched on and off. Set temperature.

Now that we have established these principles, we shall create the schedules themselves.

6.10 Step 9: Schedule for the hall

The first schedule we must create contains the switching points for Hall I. In addition, it also contains
all the switching times, which must be identical in the additional lower-level schedules.

Let us start by creating our first schedule. In order to do so, expand the Production & Facility
Scheduler, Time model group, Hall | branches in the tree view so that the Schedule entry located near
time model group Hall I is visible. Right-click on the Schedule entry to open the appropriate context
menu, and click on the Create item. The various schedule-related settings are now displayed on
screen. In the field Name specify the schedule name Hall. The schedule should now be active (i.e. the
checkbox Activate schedule checkbox should be selected), and should not be defined as a structure
schedule (the Structure schedule checkbox should not be selected).

We must be able to execute the Horn Tone duration user-defined event. To do so, this function is
added to the functions used in the schedule. Right-click on the Function list entry to open the
appropriate context menu, and click on the item Add function. Apply the previously-defined function
PFS - execute user-defined event [Horn Tone duration]. This function shall now be added to the
schedule's list of functions, and can be used as of now.

In addition, we want to create and save the variables Horn and Waste water pump, which will serve to
activate the horn and waste water pump. To do so, we must add these variables to the
schedule-specific list of variables. Open the relevant context menu, and click on the item Add variable.
The list of variables that then appears on screen enables you to add the required variables; to do so,
double-click on a variable in the list of available variables, or select a variable before clicking on the
Add button.

Once you have defined these actions, your schedule should be configured as follows.

Fahrplan Eigenschaften
Fahrplan Eigenschaften IKaIender-Belegung |
Bezeichnung: [Halle ﬂ,
Hilfe

v Fahrplan akiiv

" Struktur-Fahrplan

F 3 Halle
=] Funktionsliste
PFS-Eraigniss anstossen - [Hupendauer]

© Hupe
@ Abwesserpumpe
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6.11 Step 10: Thoughts about the times

Times serve to define the point in time for the execution of switching points. Two different types of
time are available:

Absolute time: this type requires you to directly provide a specific time. The switching point is
executed at this time or not. The time of the execution does not change. Execution will only be
withheld if the schedule or the switching point have been deactivated, or if the schedule has not
correctly been linked to the day. This type of time is ideal when an execution time has been
categorically defined.

Relative time: In this case, the effective execution time depends not only on the configured type of
event, but also on the way models are positioned in the calendar, on the type of day (standard day or
holiday), and a number of other factors. The execution conditions are described in detail in the Time
types section. In short, the time of execution depends on a number of other factors, hence the
"relative" denomination. The advantage in using this type of time is that, in the event where a
reference needs to be modified, all related execution times will be updated automatically. However,
there is also one disadvantage which users should bear in mind. Owing to the fact that the execution
time is not directly displayed, times defined using this time type cannot be supervised as easily as
absolute times. The switching point preview mode however provides a solution to this problem.

So, which time types should we use to meet the requirements of our task? To answer this question, let
us briefly consider how and why various actions should be carried out or various elements switched
on/off.

First of all, the horn. It should sound for 6 seconds whenever shifts and breaks start or end. The start
of the horn tone is directly related to each shift or break. We know when the shifts or breaks start and
end. Thus, it should be possible to use these times directly. However, if the shift changes, these times
must also be amended. It is even the case that times that depend on this (switching of the horn) must
also be amended. This can be the cause of quite a few mistakes. By using the relative times Shift start,
Shift end, Break start and Break end, any necessary adjustments will be performed automatically. To
obtain a 6-second horn tone, we shall apply a 6-second offset to our user-defined event, which will
define the horn deactivation.

The light of the production line is also directly dependent on the shift. It is therefore executed as shift
start and shift end.

The temperatures of the production line are also directly dependent on the shift.

The waste water pump is to be activated at specific intervals - every 6 hours, for 30 seconds. There is
no specific relation to the shifts or breaks. Therefore, absolute times are definitely recommended
here.

Now that we have analyzed the various execution times, we can proceed to the configuration itself.
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6.12 Step 11: Times for the schedule Hall

We shall start by creating the starting time for the waste water pump operation. To do so, select the
cell in the first row in the Type of time column. We use the Create time grid context menu item to
open a dialog for the creation of a time grid. Once you activate the checkbox As cyclic time, the
additional fields are activated.

Zeit-Eigenschaften | ¥]
Zeit-Eigenschaften I
Zyklus: 00:00 %J‘ v als 2yklische Zeit Abbruch
Passworllevel: 0 3: Hilfe

2Zyklische Eigenschaften:
Starzeit: 00:00:00 %‘ Endzeit:

Fill in the required fields in the dialog according to the screen capture above. With our settings four
absolute times are created. Midnight, 6:00 a.m., noon and 6:00 p.m.

30 seconds after activation, the pump must be switched off. Therefore, we shall now define another 4
switching times, applying, as we do so, a 30-second offset to the times we have already set. To obtain
this offset, specify 00:00:30 as a start time.

We shall now proceed to configure the horn. Right-click on the table view to open the relevant
context menu, and select Create time. A new absolute time period has now been created. However,
we now require a relative time. Switch over to the Type of time column in the same line, and change
the time type to Relative. Now, if you change back to the column Time, the time indication
disappears, and a list box containing the available relative events is activated. Select shift start. The
offset value remains 0, as the horn must be activated immediately at the start of the shift. The horn
must not only announce shift starts, but should also sound at shift ends, break starts and break ends.
Therefore, create 3 additional relative times with the matching relative events. The horn should be
switched off 6 seconds after being activated. To configure this, add a relative time with the relative
event Horn Tone duration to the list. Horn Tone duration is the user-defined event we previously
defined. Specify a 0.1 minute offset, i.e. 6 seconds. This value defines the horn tone duration.

We shall now deal with the heating issue. Create 2 relative times; for the shift start, use offset values of
-120 and -60 respectively.
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We are still missing the activation times for the lighting system. Create 2 relative times - for the shift
start, use an offset value of -10, and for the shift end, use an offset value of 10.

Zeitenansicht: Halle

|| Zetyp Uhezeit
Absclule Zek (] 000000 000

Absclule Zek 00:0030 0,00

Absclute Zet 08:00:00 0,00
| S 2ek 06:00:30 0.00
|| AbsoluieZer 120000 003
|| AbscluteZet 1200:30 000
|| AbscluleZex 180000 0.00
I | AbscluteZet 180030 00
|| Relative Zeit Pausenende 000
|| Relative Zeit Hupendaue: 010
|| Relative Zeit Pauserbegnn 000
|| Relstive Zeit Schichtende 0.00
|| Relative Zeit Schichtbegnn -120,00
|| Relative Zeit Schichtende 10,00
|| RelaliveZer Schichibegnn -10.00
|| Relative Zeit Schichtbegnn -60,00
|| Relative Zeit Schichibegnn 0.00 =

6.13 Step 12: Switching points schedule Hall

We have used times to define moments at which events are executed, and must now define what will
actually happen at the specified time. This is what switching times are used for.

Let us begin with the waste water pump. Select the absolute time 00:00:00. In the context menu, click
the Create switching point entry. A new line is added just after the selected time; this line represents
the switching point. Switching points contain the following columns: Active, Type of link, Links, Action
and Password. Let us take a quick look at these fields.

Active: This field enables you to deactivate a switching point. You can use it to block a switching
point’s execution.

Type of link: This field specifies if a variable must be modified, for instance, or if a function must be
performed. The other types of links are broached in the Switching point object section.

Links: According to the selected type of link, this field enables users to select the required variable or
function.

Action: When the Variable link type is selected, this field contains the set value which must be written.
When dealing with functions, this field is just as important as the Active field.

Password: Enables specific permissions to be requested for the configuration of the Runtime
environment.

We shall now proceed to define the switching point. The currently