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Requirements

Basic information about solutions, and additional training modules as required:
Training modules  TM800, TM830, TM811, TM812, TM813

APROL
Automation Runtime
Software SuSE LINUX
Hardware 1 control computer, 1 controller
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Introduction

1 Introduction

You have chosen to take part in the APROL Solutions training module offered by B&R in order to become
familiar with different solutions (EnMon, ConMon, PDA, factory automation, plant automation, etc.) in
addition to learning how to configure and implement them. Furthermore, you will learn about the possible
fields of application.

Some of you may just want to learn about what types of configuration and expansion possibilities actually
exist; others might actually be working with Solutions projects and setting up your first installations after
this seminar is over.

We will do our very best to provide each and every one of you with the most amount of information
possible.

Figure 1: APROL Solutions --> Making the world a better place
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Introduction

1.1 Objectives

The APROL solutions seminar gives you the ability to realize your selected functionality (EnMon, Con-
Mon, PDA, etc.), commission it, and work with it (analysis, reports, etc.).

Once you have finished this seminar, you will be in a position to make the best possible use of the
advantages provided by APROL Solutions, including the system's complete and intuitive engineering

concept.

The wizard which is described in this training manual will help you to realize your demands. This docu-
ment can also be used at a later stage when making additions.

This training documentation includes numerous screenshots which should allow you to get a much better
idea of your own system.

The solutions - List engineering

Runtime and diagnostics
Administration

Version information

' APROL Solutions

Necessary adjustments of the solution generator
Extended list engineering

Figure 2: Overview of APROL solutions
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2 The solutions - List engineering

Requirements:

The APROL solutions are stand-alone solutions which can also be integrated into an existing APROL
process control system at any time. An Automation PC 910 with a pre-installed APROL solution is re-
quired. This contains the entire system. A Windows PC that has Excel 2010 installed must also be avail-
able on the network in order to work with list engineering.

A project which can be downloaded is already installed in the APROL solution (APC 910).

There are "default solution users" which have the necessary rights. (User: basic, password: BuR1.ba-
sic or User: advanced, password: BuR1.advanced). The user "aprol” and password "BuR1.aprol"
can be used for the training project.

A list of necessary or supported hardware and associated templates can be found in the documentation.

") Note:

We will continue working with the training project. The solution project is available on the B&R
homepage together with the solutions generator (including the wizard). The necessary adapta-
tions for working with another project than the solutions project can be found in this document.

Methodologies:

The engineering can be carried out with several methodologies: The following are conventional:

Methodology Description

Direct on the APROL server Log in to the PC directly as an engineer and start the wizard. Data
transfer to the Windows PC can be done via USB stick, FTP, or simi-
lar.

VNC connection In a VNC session on the Windows PC and start the wizard there. Data
transfer to the Windows PC can be done via USB stick, FTP, or simi-
lar.

X Window In an X session on the Windows PC and start the wizard there. Data
transfer to the Windows PC can be done via USB stick, FTP, or simi-
lar.

Wizard in Windows + VNC The wizard is started on the Windows PC and the CAE engineering is
done either directly on the PC or via VNC (or X). The (Excel) data can
be saved directly in the Windows PC.
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2.1 The Solutions Wizard

The solutions wizard implements the APROL engineering in a simple way. The following documentation
will describe individual functions in the context of the proper sequence. The wizard itself is web-based
and can be launched from a web browser (e.g. Chrome, Firefox). The excel list which is filled out in the
course of this represents a sort of list engineering.

There are two methods available:
» Directly on the APROL server via the web portal (engineering environment)

) [8 Reports - Mozilla Firefox

Repornts. x| dp
‘€ a T e jectenginep vel ¢ & wla | =
EEnglish v
|3 TrainingProject (engin) - 1

Runtime Reports APROL Solutions reports

(2] Documentation
@ Alarm report m EnergyMonitoring report
[C]Reports Start Alarm report to explore historical alarms from the database of Reports conceming energy menitoring

the runtime system
m Solution Wizard

ﬂ Project navigation

Compressor report i
= Solution installation wizard
e oel) E Compressed process data of the runtime system S
APROL SDM PDA report
& E PDA report E Process Data Acquisition (PDA) logging data of the runtime system

Precess Data Acquisition (PDA) logging data of the runtime system

Figure 3: Open the solutions wizard

*  With a web browser in Windows

P/ 1 piacy e L - A e s . -

« - C r&laat»t]‘:ﬁ:,.f,"l92.16B.O.ZOO,:’OOI]’diagncnse/indexphp

Your connection is not private
Attackers might be trying to steal your information from 192.168.0.200 (for example,

passwords, messages, or credit cards). NET:ERR_CERT_COMMON_NAME_INVALID

O Automatically report details of possible security incidents to Google. Privacy policy

Back to safety
I

This server could not prove that it is 192.168.0.200; its security certificate is from
aproltraining01.br. ion.co.at. This may be caused by a misconfiguration or an

attacker intercepting your connection.

Proceed to 192.168.0.200 (unsafe)

Figure 4: Safety notice
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The name of the solution server together with the IP and FQDN (Fully Qualified Domain Name)
should be entered in the hosts file of the Windows PC. Addressing over DNS is an alternative.
Otherwise the computer name in the browser address bar must be exchanged with the IP ad-
dress. Explicit access must also be granted, because of the secure query (see https).

The entry in the "C:/Windows/System32/drivers/etc/hosts™ may look like this:

%v b > Computer ¢ Default (C:) » Windows » System32 » drivers » etc v|4f‘F
(=
E I ™ ' < | hosts - WordPad

S e v R~ R

LA Copy f’. Replace

Paste B I |U  |abeld |3 - A~ [Eii = = =5 | Picture Pant Dateand Insert | ..

e | B 2 ||£n — ‘ s i —H—_' +  drawing time object {0} Select all

Clipboard Font Paragraph Insert Editing

I ; | S | I T L N N R

# Copyright (c) 1993-200% Microsoft Corp.
3
# This is a sample HOSTS file used by Microsoft TCP/IP for Windows.
¥
# This file contains the mappings of IP addresses to host names. Each
# entry should be kept on an individual line. The IP address should
# be placed in the first column followed by the corresponding host name.
# The IP address and the host name should be separated by at least one
# space.
¥
# BRdditionally, comments (such a=s these) may be inserted on individual
# lines or following the machine name denoted by a "§#' symbol.
¥
§ For example:
¥
¥ 102.54.54.97 rhino.acme.com # source server
¥ 38.25.63.10 X.acme.com # x client host
# localhost name resolution is handled within DNS itself.
¥ 127.0.0.1 localhost
3 | localhost
192.168.0.200 aproltraining.br-automation.co.at aproltraining

Figure 5: Excerpt of "hosts" file

This methodology will open the project selection main page if the IP address (of the solutions server (//
XXX.XXX.XXX.XXX)) is entered in the address bar of the browser.

The APROL web portal is reached by selecting the desired project.
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-

L/ S APROL Web Portal Y -

= — ey - -

€ - C' | (xb#ps//aproltraining0l.br-automation.co.at/001/diagnose/index.php

[+ Documentation
[ D Reports
[+ il Project navigation
' I~ APROL systems (local)

SHAPROL SDM Project selection

Please select a project.
@ TrainingProject

i@ SamplesProject (engin)
i@ TrainingProject (engin)

Figure 6: Selecting the project in order to start the wizard

Users must identify themselves and log in before they can use the APROL solutions wizard:

! i APROL Login - Mozilla Firefox
.’/ APROL Login » R
[, 1 | qp

\ é ﬂ https:faprolvmtraining.br-autemation.co.atD01/aprolutil/LoginForm. clt?reason=no_sess; goto=%2{PROJECTS %215 olutions®H2f001 % 2fsolutions%2fenmon_wizar
.

APROL Web Portal APROL Operator Login

i

™ REOR

Operator:

Password:

oK | cCancel

Figure 7: Web-based login

The start page of the Solutions wizard is then opened. It contains several tabs for handling different
functions.

Engineering Diagnostics Administration About

Figure 8: Solutions wizard tabs

Tab Description
Engineering All of the necessary steps are here for a successful Solutions Project
Diagnostics Navigation to the System Diagnostics Manager, DisplayCenter, and Solu-

tions Reports
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Tab Description

Administration Status display and management of System processes Eventual update
possibilities (reports, templates, AR (Automation Runtime), Automation Stu-
dio, etc.)

About Version information, etc.

Note:
The current working instructions can be found in the footer of the wizard. This is always basically
an instruction.

controller 5 (C5) controller 6 (C6) controller 7 (C7)

@ Selecta controller for the hardware configuration.
Realize your hardware configuration corresponding to your arder with your integrated Automation Studio.

Figure 9: Example wizard footer
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2.2 Engineering

The following pages are available in the Engineering area.

Create spreadshest

Hardware configuration

Import spreadsheet Generator protocol

Download project

Buiilel project

Figure 10: Wizard Engineering Start Page

Step Description

Hardware configuration The necessary hardware is created here, step by step with the Au-
tomation Studio. Up to eight controllers are predefined in this mask.

Create spreadsheet This page downloads and allows subsequent editing and engineering
in an Excel list.

Import spreadsheet This entry imports the I/O mapping and imports the Function charts
(both (I/0O mapping and the CFCs) are created generically)

Generator protocol View of the generator protocol (this is responsible for the generic cre-
ation of the I/O mapping and the function charts.)

Build project The entire build (code generation) of the project is carried out here.

Download project The entire project is downloaded (controller and control computer).

2.2.1 Hardware configuration

The hardware can be defined according to a pre-planning or corresponding offers by pressing the "Hard-
ware configuration” field.
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Engineering ‘ Diagnose Administration About

Hardware Configuration Create Spree

Figure 11: Selecting "Hardware configuration”

Controller selection

One of the eight pre-configured controllers can be selected. A VNC session is now started in the browser
and the CaeManager is opened together with the selected controller.

Import spreadsheet (Select a controller) Step 2/5 %!

cantroller 5 (C5) controller 6 (C6) controller 7 (C7) controller 8 (C8)

[ create extended CFCs

@ generate all

Generates all datas of the Excel sheets

O Generate delta

Ifyou perform a generate delta, you have to remove the flag "Clean at Import” from the
carresponding CFC Flans directory.

Otherwise non changed programs will be deleted.

© By selecting the corresponding controller in the background the import files will be created

Figure 12: Selection of the corresponding controller

Entering the 'DISPLAY" variable

A valid "DISPLAY" variable must be entered in order to continue. This variable influences the output of
other applications:

DISPLAY variable: | |

where can I find my DISPLAY variable?

Figure 13: Input dialog of the DISPLAY variable
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Possible values for the "DISPLAY" variable:

*  0: Output on the local APROL screen
* 1-99: Output via a VNC viewer or X window. The correct "DISPLAY" variable can be found in

the title bar of the VNC viewer.

Hostname:Display variable

Figure 14: VNC viewer display variable

Setting up the hardware

Just like with actual planning, it is now time to set up the hardware as it is needed. This can be learnt in
detail in the "TM830 Project Engineering" training manual and in the Automation Studio basic course. In
order to do this, a VMware containing Automation Studio is started automatically with the "AS Hardware
Configuration” button.

a Task:
Start the wizard and configure your C1 controller according to the existing platform. Therefore
insert the POWERLINK rack into your hardware configuration.

TM820 - APROL Solutions K]
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2.2.2 Generating the Excel files

After the "Hardware Configuration” menu item is finished in the
wizard, the "Create Spreadsheet” menu item must be called. This
will start the process of generating the Excel files (with respect to N
the C1-C8 constellation).

Create spreadsheet

Figure 15: Starting the process of
generating the Excel lists

Selection of the controller

Select the controller for which the associated Excel file should be generated.

Import spreadsheet (Select a controller) Step 2/5 %!

controller1 (C1)

controller 2 (C2)

controlier 4 (C4)

controller 5 (C5)

controller 6 (C6)

%

controller 7 (C7)

controller 8 (C8)

O create extended CFCs

@ generate all

Generates all datas of the Excel sheets

O Generate delta

Ifyou perform a generate delta, you have to remove the flag "Clean at Import” from the
corresponding CFC Plans directory.

Otherwise non changed programs will be deleted.

© By selecting the corresponding controller in the background the import files will be created

Figure 16: Selection of the corresponding controller

Log file view

The "Create Spreadsheet” log is then opened. There, you can see if the spreadsheet was created
correctly. Furthermore, you can see which hardware components have an Excel list in order to carry
out a list engineering.
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Create spreadsheet Step 2/3

Ready -
10/22/12 09:55:20 : Start ...

10/22/12 08:55:20 : getConfig ./config.xml

10/22/12 09:55:20 : getProjectConfig ./config.xml

10/22/12 09:55:20 : Found contreller C1 in caedb

10/22/12 09:55:20 : Parsing controller hardware C1....

10/22/12 09:55:20 : Export AS hardware configuration for controller C1 into ../dataFiles/internal/C1/
10/22/12 09:55:20 : No config file for module X20CP3486 found.

10/22/12 08:55:20 : No config file for module X20CP3486 found.

10/22/12 09:55:20 : No config file for module X20CP3486 found.

10/22/12 09:55:20 : No config file for module X20CP3486 found.

10/22/12 09:55:20 : No config file for module X20CP3486 found.

10/22/12 09:55:20 : No config file for module X20CP3486 found.

10/22/12 09:55:20 : No config file for module EPL-V2 found.

10/22/12 09:55:20 : No config file for module X20BC1083 found.

10/22/12 09:55:20 : No config file for module X20BC1083 found.

10/22/12 09:55:20 : No config file for medule X2X found.

10/22/12 09:55:20 : No config file for module X20P59400a found.

10/22/12 09:55:20 : No config file for module X20P5$98400a found.

10/22/12 09:55:20 : No config file for module X20P898400a found.

10/22/12 09:55:20 : New Channel: IF3.ST2.IF1.ST2 X20AT4222 Temperature01
10/22/12 09:55:20 : New Channel: IF3.ST2.IF1.5T2 X20AT4222 Temperature02
10/22/12 09:55:20 : New Channel: IF3.5T2.IF1.5T2 X20AT4222 Temperature03
10/22/12 09:55:20 : New Channel: IF3.5T2.IF1.5T2 X20AT4222 Temperature04
10/22/12 09:55:20 : New Channel: IF3.8T2.IF1.8T3 X20AT6402 Temperature01
10/22/12 09:55:20 : New Channel: IF3.8T2.IF1.8T3 X20AT6402 Temperature02
10/22/12 09:55:20 : New Channel: IF3.ST2.IF1.5T3 X20AT6402 Temperature03
10/22/12 09:55:20 : New Channel: IF3.5T2.IF1.5T3 X20AT6402 Temperature04
10/22/12 09:55:20 : New Channel: IF3.5T2.IF1.5T3 X20AT6402 Temperature05
10/22/12 09:55:20 : New Channel: IF3.58T2.IF1.5T3 X20AT6402 Temperature06
10/22/12 09:55:20 : No config file for module X20P88400a found.

10/22/12 09:55:20 : No config file for module X20PS$9400a found.

10/22/12 09:55:20 : No config file for medule X20PS$9400a found.

10/22/12 09:55:20 : New Channel: IF3.5T2.IF1.5T5 X20Al4632 Analoglnput01
10/22/12 09:55:20 : New Channel: IF3.5T2.IF1.5T5 X20AI4632 Analoglnput02
10/22/12 09:55:20 : New Channel: IF3.8T2.IF1.8T5 X20AI4632 Analoglnput03
10/22/12 09:55:20 : New Channel: IF3.8T2.IF1.8T5 X20AI4832 Analoalnput04 i

- Download Log

© The button "Download Log" save the output in a text file(e g. C1_hw log).

Figure 17: Log file for creating an Excel list

Navigating with arrow keys

The blue arrows to the left and right can be used to navigate through the wizard. To continue, simply
click the right arrow.

< 10/22/12 0¢

No contig file for moduie X20PS5400a found.

New Channel: IF3.ST2.IF1.5ST2 X20AT4222 Temperature0d. >
New Channel: IF3.ST2.IF1.ST3 X20AT6402 Temperature01

Figure 18: Navigating in the wizard

Link to the spreadsheet and XML file

The wizard now shows an address that points to the created spreadsheet. Click on the address to down-
load and save the Excel file. Depending on the browser being used, it is possible to open the downloaded
URL. A folder on the network drive that contains the created spreadsheet and an associated XML file is
shown. The "Done™ button closes this part of the wizard. The Excel file can now of course be edited
on another PC.
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Create spreadsheet (C1)

Please edit the Spreadsheet or continue with next controller.

preadsheet can be found here:

\110.43.235.209\enmon

@ PccTr("Click on the link to save the Excel file for the in front selected controller. Press "Done" to close the Wizard page.")
Open this Excel sheet and create the whole configuration via list engineering.

Figure 19: Link to the Excel file

Step 3/3

The data can be found on the APROL server in the "/home/engin/ENGIN/cnf/SolutionsGenera-
tor/dataFiles/public/<selected controller (C1)>/" directory. It can be transferred to a Windows PC with

a USB stick, FTP, etc.

& (2 c1 - polphin o X
Datei Bearbeiten Ansicht Gehe zu  Extras Einstellungen  Hilfe
< » 4 = [T o
Zurick  Machvorme  Mach oben | Symbole | Detalls  Spalten | Worschau  Teilen
Orte {739 B9 /home/engin/ENGIN/cnf/SolutionGenerator/dataFiles/public/C1/ €@ v o Informationen
nPersﬁnlicherOrdner i“)%
L&
C1.xml

Q Netzwerk
. Easisordner

“»
B Milleimer

Figure 20: Storage location of spreadsheet and XML configuration file

C1.xlIsx

The data can be accessed using the explorer if the wizard is running on a Windows PC.
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L
@v“ v MNetwork » 1921680200 » enmon » C1 v|‘f|| Search
e
— - —

File Edit View Tools Help
Organize « Bum Mew folder
=
i Name Date modified Type Size
ﬁ MNetwork
~lock.Clxlsx# 12.11.2015 08:44 KLS¥# File 1KE
A 192.168.0.200
@ Cc1 06.11.2015 13:20 Microsoft Excel-Ar... 47 KB
< enmon .
b.cl s @a 16.11.2015 15:53 XML Document 14 KB
o enmonback

Figure 21: Storage location of spreadsheet and XML configuration file

Editing the Excel table
The Excel file should now include the following table:

4 A B D E F G H 1 ) K L ™M [N o [P |a[R s [T[U[] v [w]
1 |APROL Solution list engineering
2 V014 (22042013)
H H H measurement Trend phys. [Cost | climate
3 slot ~|module |~ [channel Description |~ [Tagname [~ |Medium [ - |Type Group unit [~ |Mbeg [~ |Mend [~ |Factor [~ |unit [~|correc. [~|wi7 [~ [uvle [~ |wis [~ |via [-|wi3 [~ |wi2 [-fwls  [~|wie [-]

[IENITINS

Figure 22: Excel template

In order to fill the table with the content of the hardware configuration, it must be synchronized with the
supplied Cx.XML file. This is done using a data connection in Excel. This must be carried out once per

controller as follows:

» Select the "Data/Connection™ menu item in Excel.
— T T —

Layout Formulas |Data I Review View

('Zonnec'tions A

(e
z

by
—s [ Properties
Existing Refresh o
onnections | All~ =2 Edit Links

| z Sort

Figure 23: Setting up the data connection

* The Properties must now be opened in the sub-window which opens.
- - | 9] =X

Workbook Connections
- o e S a5 s -

Name Description Last Refreshed
daten

Refresh -

it

| Manage Sets...

Locations where connections are used in this workbook

Figure 24: Selection of the data connection
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* Navigate to the corresponding (e.g. C1.xml) file in the "Definition™ tab of the window which
now opens. The address is the same as the one used earlier (see note in Step 3).

g o
wv | » Network » 10.43.235209 » enmon » Ci
e

— m  we L B
Organize « Mew folder
I peskiop “ Name Date modified Type Size
4 Downloads
. 07.11.2012 09:45 XML Document 14 KB
4% Recent Places .
B noon 04.09.2012 20:02 Microsoft Excel-Ar... 21 KB

Figure 25: Selecting the associated XML file

« The data connection is established with this, and the created hardware 1/0O should be visible in
the Slot/Module and Channel table columns.

[ AL - @ fi| APROL Solution list engineering
I A [ s [ o5 1 E T e | " Lt [ 7l Kl tIl MmNl ©o© [°PplalrRlsl t ol v I

APROL Solution list engineering

V0.14 (22.042013)

oosse ] B il N 5 T T O RS O (o o s o s s o]
Slot. [Module |Channel ~ | Description ~ [Tagname | ~ [Medium T“\II!E  |Group ~ [unit_| ~ [Mbeg |~ [Mend |~ [Factor ~ |Unit |~ |clir w7 |~ fuvie | uvis |7 fuvia 7 i3 w2 7 fwin = wio

IF3.STLIFLST2  X20DI9371

4
1
2
3
a
5 IF3.STLIFLST2 X20DI9371
6 IF3.STLIFLST2 X20DI9371
7
s
9
10
1

IF3.STLIFLST2  X20DI9371

IF3.STLIFLST2  X20DI9371
IF3.STLIFLST2  X20DI9371
IF3.STLIFLST2 X20DI9371

IF3.STLIFLST2  X20DI9371
12 IF3STLIFLST2 X20DI9371
IF3.STLIFLST2  X20DI9371

13
14 IF3STLIFLST2 X20DI9371

15 IF3STLIFLST2  X20DI9371

16 IF3STLIFLSTA  X20AI4622

17 IF3STLIFLSTA X20AI4622

18 IF3STLIFLSTA  X20A14622

19 IF3STLIFLSTA X20AI4622  Analoginput0d
20

21

2

23

2

2

IF3.STLIFLST6 X20AT4222

IF3.STLIFLST6  X20AT4222
IF3.STLIFLST6  X20ATA222
IF3.STLIFLST6  X20AT4222

IF3.ST2.IFLST2 X20CMA4810  ModuleOk
IF3.ST2.IF1.5T3  X20AP3121

Figure 26: Results of a functioning data connection

The Excel table can now be filled out. We are now in the realm of list engineering. Information about
filling out the table can be found in the table engineering section of this document.
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2.2.3 Filling out the Excel table (list engineering)

After the Excel table is filled out, the file must be saved using the name as it is given. A mechanism
further down the line will be looking for this particular filename.

[ 127 -G £
A I B | D I E F H 1 J kK [ L [ m N o [Pl alrR]s [ 1 [Ju] v w

1 |APROL Solution list engineering

2 V014 22042013)

measurement [Trend Tohys. Cost

3 slot E‘Module E‘cnannel F‘ ipti E‘Tﬂgnﬂme ~ [Type E‘Gmup unit E‘Mheg EIMend E‘rmm E‘unit E‘climate mnec.F‘Lvl? E‘Lvlﬁ E‘ms E‘ma E‘LVB E‘mz E‘Lvu E‘Lvlﬂ =
4 IF3.STLIFLST2 X20DI9371 _ Digi Entree_Digital_01 Digi s Groupmes mi/h 1,002.36 Euope AT Eggelsberg  Display
5 IF3.STLIFLST2 X20DI9371 _Digi Entree_Digital_02 i e Groupmes mi/h 1,002.36 Euope AT Eggelsberg  Display
6 IF3STLIFLST2 X20DI9371 Digitalinput03 _Entree_Digital_03 t Groupmes mi/h 1,002.36 Euope AT Eggelsherg  Display
7 IF3.STLIFLST2 X20DI9371  Digi Entree_Digital_04 t Groupmes te/h 1,002.36 Euope AT FEggelsherg  Display
8 IF3.STLIFLST2 X20DI9371 Digitallnput0S _ Entree_Digital_05 DigitalimpulsCounter _ Groupmes. ttr/h 1,002.36 Euope AT Eggelsberg  Display
9 IF3.STLIFLST2 X20DI9371 Digi Entree_Digital_06 e Groupmes ) 1,002.36 Euope AT Eggelsberg  Display
10 IF3STLIFLST2 X20DI9371  Digi Entree_Digital_07 DigitalValue Groupmes m 1,002.36 Euope AT Eggelsherg  Display
11 IF3STLIFLST2 X20DI9371  Digitallnput08 _Entree_Digital 08 DigitalVal Groupmes m 1,002.36 Euope AT Eggelsberg  Display
12 IF3STLIFLST2 X20DI9371  Digi Entree_Digital_09 DIog D Groupmes m 1,002.36 Euope AT Eggelsberg  Display
13 |IF3.STLIFLST2 X20DI9371 _ Digi Entree_Digital_10 DI10 DigitalValue Groupmes e 1,002.36 Euope AT Eggelsberg  Display
14 IF3STLIFLST2 X20DI9371  Digi 1 Entree_Digital 11 DI DigitalValue Groupmes e 1,002.36 Euope AT Eggelsberg  Display
15 IF3.STLIFLST2 X20DI9371 Di 12 Entree_Digital_12 D12 DigitalVal Groupmes tr 1,002.36 Euope AT Eggelsherg  Display
16 IF3.STLIFLSTA X20A14622 Entree Analogique 01 AIOL |AnalogCounter Groupmes kWh 1,00%.13 Euope AT Eggelsberg  Display
17 IF3.STLIFLSTA  X20A14622 Entree_Analogique 02 AI02 logCounts Groupmes kWh 1,00%.13 Euope AT Eggelsberg  Display
18 IF3.STLIFLSTA X20A14622 Entree_Analogique 03 AI03 Groupmes kw 1,002.13 Euope AT Eggelsberg  Display
19 IF3.STLIFLSTA X20A14622 Entree_Analogique 04 AID4 Groupmes kw 1,004.13 Euope AT Eggelsberg  Display
20 IF3STLIFLST6  X20AT4222 Entree ] . 01 TIOL EnergyCounter Groupmes i 1,000.42 Euope AT Eggelsberg  Display
21 IF3.STLIFLST6  X20AT4222 Entree . 02 TI02 EnergyCount Groupmes EC 1,00 0.42 Euope AT Eggelsberg  Display
22 IF3.STLIFLST6 X20AT4222 Entree . 03 Tio3 EnergyCount Groupmes 5 1,000.42 Euope AT Eggelsberg  Display
23 IF3.STLIFLST6  X20AT4222 Entree . 04 TIO4 EnergyCount Groupmes G 1,00 0.42 Euope AT Eggelsberg  Display
24 IF3.ST2IFLST2 X20CM4810 ModuleOk Module_pret ModOk

25 IF3.ST2IFLST3  X20AP3121 Sequence_d'entrée InSeq

Figure 27: A filled out Excel table

Explanation of parameters in the EnMon spreadsheet:

A short description of the individual columns in necessary in order to be able to fill out the list correctly.

Parameters that don't need to be filled in:

The following parameters are taken from the AS hardware configuration and don't have to be specified
in the Excel table.

slot Module address of the I/O card
Module Description of the 1/0O card

Channel Description of the module channel

Parameters that need to be filled in:

The following parameters need to be specified in the table or selected from a drop-down box (if available
for that parameter).

Column Description
Description General description of the input or output channel

Tag name Description of the measuring point

Allowed is, a maximum of 8 characters, capital and small letters,
.~ underscores and numbers (but not as first character), and the iden-
tifier must be unique for each measuring point.

This entry will be used as the process variable for the corresponding chan-
nel and as tag number.

Media The medium to be measured (electric energy, heating gas, heating oil, wa-
ter, compressed air, steam, warmth) is selected in a drop-down list. There
are always three configurations available for each medium. They are then
provided with the rates which are to be entered (in the DisplayCenter).
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templates Selection of ready-made templates

; List of existing templates: AnalogCounter, AnalogValue, Digital-
.~ Counter, ConsumerState, DigitallmpulsCounter, DigitalValue, En-
ergyCounter, Manuallnput, ExternalSystemTick, etc.

These templates are described in the APROL solutions documen-
tation. These templates can be found in the zzz_Templates direc-
tory in the project.

Group Splitting the measuring points into groups, to achieve a better assignment
of trends and alarms. The selection is made manually

Unit Dimension of the medium (m?3, m3h, kWh, lItr, Itr/h, °C). Up to 6 characters
are allowed. Spaces may not be used. The selection is made in a drop-
down list. (list, see "Definitions" table)

Mbeg Measurement range beginning, necessary for scaling. Number are allowed.
An entry is only required depending on the signal, and can be ascertained
by reading the template descriptions in the APROL solutions documenta-
tion.

Mend Measurement range end, necessary for scaling. Number are allowed. An
entry is only required depending on the signal, and can be ascertained by
reading the template descriptions in the APROL solutions documentation.

Factor Pulse bit value factor (e.g. kWh/pulse).
Number are allowed.
Examples: Adjust amount of energy per impulse on digital impulse counter
or current ratio for electric energy.

Cost unit Cost center of the consumer.
A maximum of 10 characters are allowed, capital and small letters, under-
scores, and numbers.
Different departments can normally be found in companies (general cost
centers). A filtering and analysis of these energy consumptions has been
put into practice here.

Climate correction Energy consumption dependency of the outside temperature
0 ... independent (default)
1 ... dependent on heating power
2 ... dependent on cooling power
3 ... dependent on heating and cooling power
This also allows the climate situation (warmer or colder winter, etc.) to be
taken into account in the energy consumption analysis.

Level 7-0 Location of the consumption.
The sum of the configured levels results in a unique identifier.

Not all of the levels must be filled out! A column (e.g. Level 0) cannot be filled out to define a
~ higher level consumer.

The APROL solutions documentation shows what should actually be entered in the Excel list and indi-
vidual templates.

Here are two examples to make this clearer:
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1. Analog Value:

The solutions - List engineering

Acquires and shows the value of an analog hardware variable through an "Analog01_01" PAL block and
saves the value with the "IntervalLog01_02" block in a predefined time.

Parameter Description

Mbeg Measuring range beginning. Necessary for the
scaling of the input signal.

Mend Measuring range end. Necessary for the scaling
of the input signal.

Factor Not used

2. Energy Counter

Acquires all information from a X20AP31XX card through a "EngyMonX20AP31XX01_02" PAL block
and saves the active power (total) and energy (total) with the "IntervalLog01_02" block in a predefined

time (e.g. 15 minute measurement).

Parameter Description

Mbeg Not used

Mend Not used

Factor For adjusting the current ratio (as a current trans-

former is normally needed).

The list must be saved and eventually moved back to the original storage location after the list has been

completed.

a Task:

Fill out all channels which are in the list for the previously defined hardware. Try to use different
templates for this, in order to find and analyze different functions in the operating environment

at a later stage.
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2.2.4 Importing list engineering

The Excel sheet can now be reimported using the Solutions wizard.
The "import spreadsheet” menu item must be called in the wizard
for this purpose.

Import spreadsheet

Figure 28: Starting the import procedure
in the wizard

Synchronizing the files

The wizard displays the address where the edited spreadsheet should be added. Clicking on the link
takes you to the network drive, where you can replace or check the data.

r

Import spreadsheet Step 1/5 "'
Synchronize spreadsheets:
In case of external excel engineering please copy the finished file (with original name) to the linked folder.

\1192.168.0.200\enmon

@ Attention: The wizard will work correctly with the files in the right directories.

Figure 29: Link to the Excel file

The finished Excel file must be copied into the listed directory if it was engineered externally.

Selection controller

Selecting the controller opens a log file where you can check to see whether the import files have been
generated correctly.

This action generates the import files for the hardware (/0 mapping) as well as the import files
.~ for the CFCs.
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Import spreadsheet (Select a controller)

controller 1 (C1)

controller 2 (C2)

controller 4 (C4)

controller 5 (C5)

controller 6 (C6)

controller 7 (C7)

controller 8 (C8)

Step 2/5 &

@ By selecting the corresponding controller in the background the import files will be created

[ create extended cFCs

® Generate all

Generates all datas of the Excel sheets

O Generate delta

If you perform a generate delta, you have to remove the flag "Clean at Import” from the
corresponding CFC Plans directory.

Otherwise non changed programs will be deleted.

Figure 30: Selecting the desired controller

Protocol for creating the import files

In this step, the log file for generating the import files is displayed. This log file can be saved and poten-
tially used for debugging.

Import spreadsheet (EnMon Generator output of C1)

Ready

Step 3/

J/Generator --controller C1 --exportAliCfc

12/2115 14:03:55:
12/211514:03:55:
12/2115 14:03:55:
12/211514:03:56 :
121211514:03:57 :
12/21715 14:03:57 :
12/211514:03:57 :
12/2115 14:03:57 :
12/2115 14:03:57 :
12/211514:03:57 :
12/2115 14:03:57 :
12/2115 14:03:57 :
12/211514:03:57 :

Start ...

Generate EnMon ...

Parsing controller C1....

Check xml against current hardware configuration

WARNING : spreadsheet line 17 : Tag ModOlk : No template definition, create io mapping only.

WARNING : spreadsheet line 18 : Tag InSeq : No template definition, create io mapping only.

Parsing controller C1 done.

Export controller C1....

Export 10 mapping for Controller C1 to home/enginENGINEXCHANGE /Solutions _C1_20151221_140355/
Export CFC for Controller C1 to home/engin/ENGINEXCHANGE project_Solutions_C1_20151221_140355.imp
Number of new or changed CFC: 16

Create EnMonMySqlData: h /engin/ENGIN/cnf/S
Done.

nalEnMonTagData.sql

© The button "Download protocol” save the outputin a text fileje.g. C1.log).

Figure 31: Example log output
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Import I/0 mapping

The 1/0 mapping import now follows in the sequential execution.

Procedure for importing the I/0O mapping:

Open the submenu with the right mouse button on the root (Label "Module configuration™).
Select the ,,Import I/O -Mapping“ submenu item.

8§ controller: [200 C1

Master data Hardware configuration Software configuration

@CF AS/HW configuration: Automation Studio 4.1 | CPU Node:|

/ |Modu|e |Descripti

AS Hardware configuration b
AS Hardware configuration (empty)
AS Hardware configuration (select AS variant)
® ExportAS project
% Import AS project

Export VO mapping
IO mapping

B2 Expand all

Sa Collapse all

f2 Expand branch

Sz collapse branch

Figure 32: Import I/O mapping

Select the directory which includes the last change.

Confirm the message that data will be cleaned. It must be taken into consideration if an 1/0
mapping is already configured, and thus only the data in the list is imported without overwriting
the data which is not affected.

Check 'Import summary" output. Red entries can be found on the 1/O mappings which are not
configured via the list (see all types of outputs, for example). This represents the correct be-
havior.

Close the hardware project part.

Save, activate, compile (controller) project part.

It is possible to continue working with the wizard after this configuration has been saved. To do so, click
on the blue arrow (right).

Importing the automatically generated function charts

Only the function charts created by the wizard now need to be imported. Once you have finished enabling
and compiling the CFCs (function charts), the actual "basic" engineering is complete.

Procedure for importing CFCs

Selection of the project in the "Project: Name (logical structure)"view.

Open the submenu with the right mouse button and select the ,,Import project parts ...“ en-
try.

Select the import file in the window which opens and open it with the "Open™" button.

All CFCs must now be selected (button "Select all") and adopted (button "Apply"). You can
now close the window.
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& Unosiets
2 = e Rename F2 Directory: | = /ome/engin/ENGIN/EXCHANGE e s T o]
g Import Project Parts
& [1vpe / Name ; Export Complete CAE Project Ejmev T _ size  [Type [Date | Attribute Izl
g el ~ 8 check s export_prjParts_SamplesProject_20140701_145633.imp 2047 kBFile 714256 PM e
3 #y Check (Build Task) TrainingProject_20151016_115345.imp 2089 kBFile  10/16/15 1153 AM rw-
L 000, Ha 8 Activate F7 tforECamp_20150330_124518.imp 16.40 MB File 3/30/15 12:45 PM - %
= 58002, So|f Compile Fe 686.78 kB File 1615 11.01 AM - we
project_TrainingProject_C1_20151106_123409.imp 68678 KBFlle _ 11/6/15 1234 PM 1w =
File name: ["project TrainingProject_C1_20151106_123408.imp" N ]
Fiter. [ Imp-File ¢*.imp) \‘ -
| P e |

Cancel

™ @ impont project data - caeManager (engin@aproltrainingo1)

CAE import

Directory for import  TrainingProject

|imported / [Type [Name [Description Target directory Import informati
< s ANATT  ANAT w01 C1/CFC Plans/Egge/Acad/Watt/Part1/Equip1
£ ANATZ  ANA2 401 C1/CFC Plans/Egge/Acad/Wat/Pai2/E quip1
2 ANAIZ ANA3 4101 C1/CFC Plans/Egge/Acad/Watt/Par3/Equip1
S ANATE ANA4 1101 C1/CFC Plans/Egge/Acad/WattPart4/E quip1
£ Analogd! Analogdl il C1/CFC Plans/Egye/Acad/WatyPanss/E quip1
e AP AP i1 C1CFC Plans/Egye/Acad/WatyPar 7/E quip1
s DIGIM piGgh w01 C1/CFC Plans/Egge/Acad/Watt/PartS/Equip1
s DIGN2 DIGI2 w01 C1/CFC Plans/Egge/Acad/Watt/Parts/Equip1

State: -

[

(%) Overwrite directory description

||

[ JiHide imported project parts Stop (mport

Show conmiets. | | [ Select all Il Deselect all ]l[ Apply ]lL Cancel ]

Figure 33: Import CFC procedure
The imported CFCs are now located

in the project. This can be seen with the APROL import

character (black arrow to the left on yellow background). Now select the higher-level directory

of the CFC import.
Compile imported directory. Another

submenu opens by clicking the right mouse button on the

directory. The "Compile" function must be selected here. This automatically versionizes, en-
ables and compiles the imported function charts.

000, Hard @@ —s by re
[+ .02 Snﬂsl; Compile ... | F8
E8003.VisU/ 7 Deactivate ... Shift+F7
E8004.Trai ﬂ Reactivate {Active Version) ...
=010 Visu Vo i .
Lmm101 ¢1 ‘ersion managemen
& Build Project Libraries ...
B MM Egg s Build Configuration ... ES

Figure 34: Compile all imported CFCs

If necessary, you can now do the same for the next controller. This part of the wizard is closed by pressing

the "Done" button.

Task:

Import your I/O mapping and your CFCs, and compile all of these project parts.
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2.2.5 Generator Protocol

The solution generator output can be checked in the solutions wizard
with the "Generator protocol” button.

r

Generator protocol

Figure 35: Opening the generator
protocol

The desired controller must be selected in the wizard.

"

Generator protocol (select a controller) Step 1/2

controller 2 (C2) controller 4 (C4)

S S A \

controller 5 (C5)

controller 6 (C8)

controller 7 (C7)

controller 8 (C8)

@ Here you will find the pratocol of your automatically created IO mapping and function charts

Figure 36: Select controller

Note:

It will only be possible to see something in this protocol if one of the previous steps was finished
with an error.

The log file can be saved in order to make it available to the support department.

Generator protocol (C17) Step 272

® The bution "Download profocol” save the output in a text file(e.g. C1.log).

Figure 37: Finished correct protocol

If necessary, you can now do the same for the next controller. This part of the wizard is closed by pressing
the "Done™ button.
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2.2.6 Build of the Project

The data for a subsequent download (tasks, alarm configuration,
process graphics, etc.) can be created in the solutions wizard with
the "Build project” button.

Build project

Figure 38: Calling a build project

The corresponding DISPLAY variable must be entered once again in order to start the CaeManager
automatically. The build should be started, as described in the wizard. The "Compile all necessary ...."
item is normally selected in the build configuration menu.

BHBHEAGZ T A 7 IOOSEE0 4
| . |:3| @ = EuiIc'I all (Project <TrainingProject>) - CaeManager (engin@aproltraining01)

— = — ) Build all (Compilation of all programs and process graphics, build of all tasks in the CAE project)
EE #43 T

) Compile CFCs

pe / Name / |SE

@ SamplesProject (V1 4 0+)
'TraimngProject (v0.1.0+)
# M|000 Basic '
+ #8000, Hardware
+ M| 002. Software
¥ #® 003 Visualisierung
+ =004, Training
= =010 Visualisation
= ==101 C1
-l = CFC Plans
EEggé
[+ . Ney
§ 200 1
2200 C1 Sys
2200 €1 vib
¥ =102 C2
+ m. 777 Templates

[ Check the editing state of all CFCs
(' Check the activation state of all CFCs
' Compile STs / SFCs
[ Check editing state of all 5Ts and SFCs
! Check activation state of all STs and SFCs
) Compile process graphics
() Check the editing state of all process graphics
[ Check the activation state of all process graphics
() Build tasks
[] Delete all 1/0's and import again
|| Allow changes in structure definitions

[] Renew / reorganize address database

|@=§Compi\e all necessary programs and process graphics, build all necessary tasks of the CAE projecté

I lecessany CECs ] LNecezssar;.r process graphics I lecessany 575 / SECs l [ Nécessary tasks l

[' OK “[l Cancel ]

Figure 39: Build selection

") Note:
¥

All of the data which is relevant for a start-up and download is created in this build procedure.

a Task:

Carry out a build of your project ( "Compile all necessary ....").
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2.2.7 Downloading the project

Finally, the download and start-up must be carried out. For this pur-
pose, go further in the wizard with the "Download project"” button.

Download project

Figure 40: Calling download project

The corresponding DISPLAY variable must be entered once again in order to start the DownloadManager
automatically. The download should be started, as described in the wizard. The download can be carried

out after the desired downloads have been composed. The first controller download is normally done
via CF card.

9] TrainingProject - DownloadManager (engin@aproltraining01) <2>

File Downloads Extras Login  Help

BO B WIBESGGYe A% AT /sEE EM

ﬁ Project & Jobs l

= |HW Type / HW Name (nstance) © |DI. [Pos. |Load |AD. [Re. [ALS |Red. |Target informatii DI, |status | contral computer | Controller [ AFROL system name dns
2= = TrainingProject [ - - - E | X o ready “| 001.Sewver Training W Runtime 001 Server Tra
o] Runtime systems & . - . - L L - 13 |® |«ready § 200 C1 |§ 2001 (€N

="  001.Sewver Training - F =-_|L ~ runtime@apraltr )

E i~ aOperator systems - - - - B - I L

€ fGateway systems -

& =gl Controllers e

Figure 41: Download with DownloadManager

a Task:

Carry out a download of your project.
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3 Runtime and diagnostics

Runtime and diagnostics

As the download is finished, the next step is to look at the runtime and operating environments. They
can be reached simply by using the VNC viewer or the solution wizard. The "Diagnosis" tab was created
for this purpose and different functionalities can be started and organized there.

Range

Description

APROL SDM

Controller SDM

DisplayCenter

Alarm report

TrendViewer

EnMon Dashboard

The APROL SDM (APROL System Diagnostic Manager) is available
here. It starts the APROL Web Portal. A great number of analyses can
be carried out there, as explained in TM813.

This page starts the controller SDM. The controller must be select-
ed in order to start the corresponding SDM after entering the desired
DISPLAYS.

In this entry area, the DisplayCenter is started on the desired DIS-
PLAY port. It is thus possible to operate the "Plant".

Supplies the alarm report for further analysis if desired.

The TrendViewer is started to be able to carry out an extended analy-
sis. (in turn on the intended display)

Entry area for the Energy Monitoring Dashboard in order to be able to
use all of the functionalities of the energy monitoring reports.

Engineering ’ Diagnose ‘ Administration Uber

%

APROL SDM Controller SDM

W <€

DisplayCenter Alarm-Report

TrendViewer EnMon-Dashboard

Figure 42: Diagnosis section of the solutions wizard
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3.1 Commissioning of the list engineering

Basically, only three steps must be carried out.

Step Description

Activation of the logic All PAL hyper macros are locked after the first download (inhibit is set)
to avoid an uncontrolled starting of the plant. This also affects our data
acquisition blocks for the energy monitoring.

Set rates The rates must be entered in the corresponding process graphic and
configured. If this did not happen, the data record would be multiplied
by IIOII-

Energy equivalent The energy equivalent must be entered for each medium. If this did

not happen, the data record would be multiplied by "0".

This step ensures that the data is recorded with the correct values and is available to the energy mon-
itoring reports.
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3.2 Necessary configuration of blocks in the DisplayCenter

All blocks which are used in the list engineering are represented by faceplates in the operating envi-
ronment. The "Show faceplates™ option must be selected in the graphic tree in order to show these
faceplates.

The block lock (inhibit) must be lifted in the block faceplates which are responsible for the consumption
measurements. Apart from that, the blocks may have to be started by clicking the "Play" button. (different
depending on the block)

Disconnect | Options | Clipboard | Send Ctri-Alt-Del | Refresh | ]
Datei Ansicht |kehe zu Werkzeuge Login Hilfe _ --
= Tk HEE - e omse FARE AMEHONRB N 5 @

Faceplates E7|

| Wildcard |« |7
Instanz =1

Ana03_AV_LT Electrici Electrici Electrici Gi Gas1 Gas2 oil oin 0il2
e;}cwm (SysMon) ectricity ectricityl Electricity2 as as as. i il i

SymoCCom_SM_Main_L1 Bian TBeam hagm oo Toan Songm O g
© {FCtriCpuoILT (SysMon) Fate 1 None hlone Fate 1 Rt 1 Hune Rate { Hone Hone

C1Sys_Symol_Main_L1

C25ys_Symo2_Main_L1

C35ys_sSymo3_Main_L1 1.0000 5 3000 59000

C45ys_Symo4_Main_L1

Water Water1 Water2 Air Airl Air2 Steam Steam1 Steam2

b
m

KWPRO
CRWEEE
@ Inhibit  Forward |

Counter configuration

oo

Counter 2 Dummy |C3‘ Actual
Set v —
Reset all Special modes
— e KWPRO
ounter Ciua —
IKWPRO
Forward Set
Counter Actual
Reverse Set v
Period |
Overl ® Inemal |C Exermnal | |ie
verflow O} _nerna. | Externa hegl
= runtime
Bargraph 0 Custom |@® System Excclusive:
= Max T 1|iooooo000.00 | PalMotExe
Min 000 | PalMNotExe

Figure 43: Inhibit mode and play to activate the functionality
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3.3 Setting the rates

The energy consumptions must be impinged with the corresponding rate, so that the correct financial
expenditure can be seen in the reports.

An additional "Rates™ process graphic is available in the solutions project. The configuration of the
rates for the different mediums can be found there. Each medium has three rate blocks to map different
providers with different rates.

It was possible to select that in the list engineering column "Medium" (e.g. gas, gas1, gas2, oil, ...). That
is now the connection from this medium to the corresponding rate.

Process graphic tree

Runtims 001....(RunSsno01) | = Electricity  Electricityl Electricity2 Gas Gas1 Gas2

Name / |Descrmrinn

=003 Visualisierung Processgrafics ¢ 0.0000 é)l‘\lk@ 0.0000 al:‘lk\@ 00000 E:Lk@ 00000 E:;\IK@ 0.0000 %K@ 0.0000 %m@
jone jong one one one one

=004 Training 049: TrainingsPr

0.0000 0.0000
Water Water1 Water2 Air Air1 Air2
00000 e/) 0.0000 &0 0.0000 &/ 0.0000 &) 00000 &/d) 0.0000 &/t
MNone MNone MNone None None MNone

Figure 44: Process graphic "Rates"

If one uses the medium “Electricity”, for example, the respective rate must be entered by editing the
function (opening the faceplate) and defining the times.
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Electrici

S | Parameterconfiguraon =~ 3|  Winter day time ranges

Electricity Rate Electricity Rate | Electricity Rate

1.7700 €/

B Rate Period
S e ——
‘ ° @ IRates used 5:00  09:00
0:0000 Actual rate active since 01/01/1970 01:00:00 |_15:00 _ng Rate2
Water Wed 20151118 16:5927 | pyrcelection rate start \ 01/01/1970 01:00:00
00:00 | Supplier
00000 €/ :
No Supplier||Rate 1 @ Intemnal O External
e o actual [E/RWhH] 1.2300 0.0000
05:00 i 1.2300
e preselection
Electricity ||Rate 2 ® Internal © External
0.0000 oopo | Ratel actual [€/kWh] 1.7700 0.0000
1.2300 £/kWh preselection 1.7700
Rate 2 e 00 E 00 E 05 E 00 E Rate1 |+
Heating 1.7700 €k Wh @® Internal O External
0.0000 €7k s || B 2 [EkwWh] ZUE ey \@‘I \@I@I@I
No 2.0300 £/kWh preselection 2.0300
Summer-/Wintertime
1900 | Act Rate ;
T iy T SRS ® Internal © External
- e SRECT— 0000
1.7700 E/kWh|Start Wintertime @ Internal O External
1 I-[ocober - 0000

Figure 45: Rate settings

Details for editing and operating the rate settings can be found in the APROL solutions documentation
and in the PAL documentation.
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3.4 Set energy equivalent

We must deal with many different types of energy for the energy recording and evaluation. A calculation
factor must be introduced in order to bring all of these different physical values to a mutual unit (kWh).
In this way for example, yy.yy kWh energy is derived from xx.xx m* gas.

Electricity  Electricityl Electricity2 Gas Gas1 Gas2
1.7700 £/kWh 0.0000 £V | 0.0000 €KUY 0.0000 €4V 0.0000 £V 0.0000 EKVD)
Rate 2 None MNone MNone MNone Mone
1.0000 8.8160

Figure 46: Examples of calculation factors

These inputs are important to correctly amount the entire energy requirements of one charge with a unit.

Task:

Activate your logic and configure your rates as desired. Set the corresponding energy equivalent
for the mediums which you use. Valid data records of your energies can then be saved from
this point onwards.
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3.5 Solutions reports

Runtime and diagnostics

The results of our efforts is now mirrored in the solutions reports. There must be at least one data record
per CFC in the respective ChronolLog container after 15 minutes.

The energy monitoring reports can be started via the APROL web portal.

| TrainingProject

Dncumentﬂtinn

= D Reports
[*] Runtime Reports

[C] Interactive Reports

[C] Solution reports
£ Reports powered by Jaspersoft
|8 JDBC Configurator

S System & Self-diagnosis report

\® Sign Documents

a Project navigation

# I~ APROL systems (local)

S/ APROL SDM .

B English

Runtime Reports

Alarm report
Start Alarm report to explore historical alarms from the database of
the runtime system

- Compressor report
= Compressed process data of the runtime system

H PDA report
Process Data Acquisition (PDA) logging data of the runtime system

@ ProcessData report
Actual data from the process database of the runtime system

SFCLogging report
Sequential Function Chart (SFC) logging data of the runtime system

Customer report
Customer created reports and templates for individual reperting

APROL Solutions reports

Ir,;; EnergyMonitoring report
Reports concermning energy monitoring

'.E‘ PDA report

Solution Wizard
Solution installation wizard

Process Data Acquisition (PDA) logging data of the runtime system

Reports powered by Jaspersoft

) JasperReport Server
Change to JasperReport Server

\ Interactive Reports

Figure 47: Starting the EnMon report

AprolSql JDBC configurator

- Creating an URL to configure a JOBC data source
Creating an URL to configure a JOBG data seurce for connecting to
an AprolSqlServer

The energy monitoring report is shown after logging in. This may appear as follows after a longer record-
ing period:

Avaliable Projects: Dashboard

DemoProject

11/23/2015

x = W ¥ W oY ¥ =
‘sdl“ \g\q—“ \&a\'Le \.ga\'IQ \,fx\'lQ \,,,x\'ﬂ \7;1Y7—° \.,_'g\q'Q
RS G S € S S S = o e

wElectricity[kWh] (2,090,28 kwh)
®Gas[m3] (1,368.18 kwh)
“Water[m=] (706,90 kwh)

—

J Electricity
[Gas
C'Water

4040

Billing Reports

Consumption report

r? Cost unit report

Batch report

Rate report

Level: [Leve2 (12) v/
Top 10 Consumer at 11/23/ 2015

P13 712.60 kKWh
P1/L1/ML 607.12 kWh
P1/L1/M2 583.38 kwh
P1/L2/M3 583.38 kWh
P1/L1/M3 559.63 KWh
P1/L2/M2 550.63 kWh
P1/12/M1 559.63 KWh
P1/L3/M1 261.20 kiWh
P1/L3/M2 237.53 KWh

Analysis Reports

Provider Analysis

EnPI analysis

Consumer State

Trend Analysis

Climate correction

Energy Consumption

Load Management

Peak load Report

Rate Analysis

Unmetered Energy

oo

[JB01_20151123_17439
[/B01_20151123_17440
[1B01_20151123_17441
JB01_20151123_17442
[1B01_20151123_17443
[1B01_20151123_17444
[/B01_20151123_17445
[1B01_20151123_17446
[JB01_20151123_17447
[1B01_20151123_17448
[1B01_20151123_17449
JB01_20151123_17450
[JB01_20151123_17451

Figure 48: Energy monitoring reports and navigation
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Runtime and diagnostics

Exact descriptions about the individual reports can be found in the APROL product documentation. The
reports are explained well with the tool tips and can be used immediately without any further preparation.
There is a differentiation between two types of reports:

» Billing reports

*  Analysis reports

Billing reports

Description

Consumption report
Batch report

Cost center report

Rate report
Table 1: Billing reports

Analysis reports

The consumption data and costs are displayed for each consumer.
The consumption data and costs are displayed for each batch.

The consumption data and costs are displayed for each cost center
(department).

The consumption data and costs are displayed for each rate.

Description

EnPI evaluation

Load management

Consumer status

Peak value report
Provider analysis

Rate analysis

Trend analysis

Energy consumption

Climate adjustments

Unmeasured energy

Table 2: Analysis reports

Kol TM820 - APROL Solutions

EnPI --> Energy performance indicator: In order to calculate the ener-
gy consumption for each produced batch.

History of the predicted load plus display of the switching on and off of
loads.

Each consumer status permanent (even during production standstill)
to analyze consumers which are not necessary.

Display of the peak values and the possible peak values (worst case).
Current costs can be compared with an alternative provider.

Display of which percentage of the entire energy is used at a certain
rate.

The entire consumption of the individual measuring points displayed
as a trend.

Comparison of daily, weekly, monthly, and yearly history.

For detecting the climate corrected energy consumption (key word:
warmer winter).

Non-measured levels are brought into the display.



Administration

4 Administration

A couple of necessary configurations and functionalities are shown in the Administration tab.

The following reports are available:

Range Description

Controller SDM configura- The IP addresses of the controller can be maintained here if they

tion: do not conform to the standard IP, so that the controller SDM is ad-
dressed correctly.

DisplayCenter: The DisplayCenters status will be shown and a restart can be carried
out.

Complete backup: An engineering backup is being carried out. The default target directo-
ry is "/tmp/BackupEnMon" ( see ~scripts/CallCaeBackup )

Update: A solutions wizard update is being carried out.

Engineering Diagnostics Administration About

Controller SDM configuration:

DisplayCenter: no status
Complete Backup: 2015-11-23 16:12:47
Update:

Figure 49: Administration
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5 Version information

The "About" area is for displaying the version information regarding the generator, wizard, and EnMon
reports.

In addition, all supported hardware modules are listed.

Diagnostics Administration About

Engineering

Generator: 2.0-5

Wizard:-—--

EnMon Reports:V1.1.0-6

Supported I/0 Modules:

ModbusTcp_any X20AI2222 X20AI2322 X20AI2437 X20AI2438
X20AI2622 X20AI2632-1 X20AI2632 X20AI4222 X20AI4322
X20Al4622 X20AI4632-1 X20AI4632 X20AP3111  X20AP3121
X20AP3131 X20AT2222 X20AT2311 X20AT2402 X20AT4222
X20AT6402 X20BC0083 X20CM4810 X20CP1484  X20CP1485
X20CP1486 X20CP1584 X20CP1585 X20CP1586  X20CP3484
X20CP3485 X20CP3480 X20CP3584 X20CP3585  X20CP3586
X20Cs1012 X20DI2371 X20DI2372 X20DI2377  X20DI2653
X20D14371 X20DI4372 X20DI4375 X20DI4653  X20DI4760
X20D16371 X20DI6372 X20DI6373 X20DI6553  X20DIB371
X20D19371 X20DI9372 X20DIF371 X20PS9400a

Figure 50: Version information
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6 Necessary adjustments of the solution generator

The solutions generator is available on the B&R homepage together with the solutions project.

[ www.br-automation.com/de/downloads/#categories=software/aprol- prozessautomation/r-40-10/optional

- Folgen Sie uns auf ﬁ m n Deutsch Intemational  Kontakt Login @)~ Suche auf Webseite ﬁ a

Untemehmen | Branchen | Technologie ‘ Produkte | Veranstaltungen Academy ‘ Karriere | Downloads ‘ Service |

Homepags > Dovmioads

Downloads
Produktgruppen APROL Prozessautomation
Software L Automation Studio - R 4.0-10 L Obligatorisch
Industrie PCs und Panels Automation Runtime R 4.0-09 Optional 3
Steuerungs- und I/O Systeme Automation NET/PVI R 4.0-08
Sicherheitstechnik APROL Prozessautomation » R 4.0-07
Netzwerke und Feldbus Module Automation Studio Target for R 4.0-06
Antriebstechnik Simulink R 4.0-05
Stromversorgungen Servo Pump Sizing Tool R 4.0-04
Zubehdr - SafeDESIGNER = R 4.0-03 =
Ergebnisse Filtemn nach: ‘ Alle Sprachen n ‘ Meueste n | % Volltexisuche ﬁ

Gefundene Downloads: 40 Alles sffnenischliefen

» Language Medium (1)

» OPC-Server & Add Ons & Tools (1)

» Patches (1)
» OS-Import (4)
+ Solutions (1) Revisionsinfo ~ Version Sprache Datum Grofte Typ
Solutions Package Upgraded R 4.0-10 = 28.08.15 31993 MB ZIP

Figure 51: Download solutions generator

Basic requirements for the installation of the solution generator are as follows:

Requirements Description

Solutions project (partly) A certain amount of solution project content is the requirement for a
complete functionality of the wizard. (zzz_Template, C1 -- C8, ...)

Engineering user "engin" The solutions installation mechanism saved several scripts in the "/
home/engin/scripts/" directory.

Runtime user "runtime" The solutions installation mechanism saved several scripts in the "/
home/runtime/scripts/" directory.

Version match The solutions generator which corresponds to the APROL release
must always be installed.
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Necessary adjustments of the solution generator

6.1 Installation of the solution generator

After downloading the solution generator package from the B&R homepage, it can be transferred to and
unpacked on the intended computer. There are three relevant parts of the software and a "Readme” in
German and English.

Marme Type Compressed size
- CAE_BACKUP_4.0-10_solutions01_engin_20150804_124007 1. TAR File 326.401 KB
"!-_' Readme_R40 001 Adobe Acrobat Document 112 KB
'1-' Readme_R40 049 Adobe Acrobat Document 113 KB
~ solution_enmon_wizard-3239_1.0-733.noarch.rpm RPM File 870 KB
- solution_general-3221_1.0-755.noarch.rpm RPM File 114 KB

Figure 52: Extracted solutions package

Package description Description

CAE_BACKUP_... The desired solutions project.
solution_general-....rpm The RPM package of the solutions generator
solution_enmon......rpm The RPM package of the solutions wizard

This package can now be installed in several steps.

» Carry out a CaeRestore of the solutions project if desired. (also see TM810)

» Installation of the solutions generator with the command "rpm -i --force solutions_gener-
al.320XXXXXXX.rpm"

* Installation of the wizard with the command "rpm -i --force solution_enmon_wiz-
ard.3200XXXXXX.rpm"

»  Perform reboot

) Note:

The RPM package must be installed as superuser (root).

Input 'su - root' in an xterm or console and then the root password
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6.2 Requirements and adjustments for list engineering

The solutions wizard must not necessarily be used to create a list engineering in the solutions generator.
This will also be handled in this document. Some adjustments will be necessary if the project is not the
solutions project.

These adjustments are listed in the following table:

Adjustment Description

config.xml The "config.xml" configuration file is in the "/home/engin/ENGIN/cnf/Solutions-
Genrator/" directory. The "correct APROL version™ must be specified in this file
and eventually the "correct project” and the "correct template path".

<?xml version="1.0" encoding="
<Config version

g 2

0"| configType="EnMon">

<i-= vers version of this file. Generator checks this Versionnumber on startup, can be used for essential
mindprolRel o APROL Release that works with Generator

<XmlDataConfig>
<i-- mapping between identifier in xmlDataFile and column in spreadsheet
-

<I0Row column:

" identifier="Slot"/>
identifier="Module"/>
identifier="ModuleID"/>

" identifier="Channel"/>

" identifier="Description'/>
identifier="Tagname"/>
identifier="Medium"/>
1dentifier:”Template"/>|

" identifier="Group"/>
" identifier="Unit"/>
10" identifier="Mbeg"/>
identifi
identifi
" identifi

<I0Row column:
<I0Row column;

identifi
identifi
" identifi
<I0Row column: " identifier="Lwl2"
<IORow column: " identifier="Lwl1"
<IORow column="22" identifier="Lv1lQ"
</XmlDataConfig>

isPath="1"/>

<Basics MaxNoOfOldFiles="2" EnMonMySqlFileName="EnMonTagData.=sql" />

<Prnjectl projectName="TrainingProject” |pathStructure="0" [templatePath="zzz Templates">
+ et = necessary, must T TEEDETEEE
pathStructure: : necessary, defines tree-structure for CaeManager
0 : <10x CTRLInstance><cfcSubPath><5ite><Area><SubArea><Line>Tagname
1 : not defined

templatePath : necessary, Path to template cfc's in Project

-

<Controller instance="C1" ccTash="C1" selfId="c1" cfcPrefix="" cfcSubPath="CFC Plans" maxCfcInTask="50" TK="1"/>
<Controller instance="C2" ccTask="C2" selfld="c2" cfcPrefix="" cfcSubPath="CFC Plans" maxCfcInTask="50" TK="1"/>

Figure 53: config.xml adjustment

config_stan- The "config_standard.xmlI" configuration file is in the "/home/engin/ENGIN/cnf/So-
dard.xml lutionsGenerator/" directory. The storage location of the "xIsx-Files™ can be adjust-
ed in this configuration file.

<?xml version="1.0" encodingz" a2
Config veraizno 2" [ainkprelnelo"a.0 10%]congiaType—"Standara s
<i-- version Version of this file. Generator checks this Versionnumber on startup, can be used for essential stru
miniprolRel : APROL Release that works with Generator
configType : Separation between EnMon Generator and SolutionGemsrator
——>

<Basics MaxNoOfOldFiles="2" />

<Prnjectl projectlame="TrainingProject]’ pathstructure="0"|templatePath="zzz Templates"|ioType="CC+CTRL"
T== pIoJcCINE T necessary, mus TIT I T
pathStructure: : necessary, defines tree-structure for CasManager
0 : <10x CIRLInstance><cfcSubPath><Site><Area><SubArea><Line>Tagname
1 : not de

templatePath & necessary, P to template cfc's in Project
ioType 2 CC+CTRL | CConly : to disable usage of controller checks
f1leName : Spreadshest filename 1f configlype 15 Standard, located in spreadsheetPath
-2
</Project>

Figure 54: config_standard.xml adjustments

In this way, it is possible to adjust the path and XLSX files to your own project's
needs. The following parameters are of importance:
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Adjustment Description

Parameter Description

minAprolRel APROL release used (example 4.0-11)
projectName Name of the CAE project
templatePath  CAE directory containing the CFC templates.

fileName File name of the Excel table. This is normally stored in the /home/
<engineering system>/cnf/SolutionsGenerator/dataFiles/public di-
rectory.

MaxNoOfOld-  Minimum number of the old import files
Files

These adjustments make a list engineering with the solution generator possible. The procedure for this
will be explained further in the document. A couple of additional adjustments are necessary for the
creation with the wizard.
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Necessary adjustments of the solution generator

6.3 Requirements and adjustments for list engineering with the wizard

In order to be able to use the wizard with another project than the solutions project, a couple of adjust-
ments must be carried out.

Adjustments

Description

CallCM

Project CC tasks

Project C1 -C8
controller

The "CallCM" script is in the "/home/engin/scripts” directory. This script starts
the CaeManager automatically from the wizard with the desired command line
parameters. The project name in the script must be adjusted.

#!/bin/bash

. /etc/profile
. profile

. .profile;

. .bashrc

DISPLAYNUM=51
DISPLAYCHAR1="echo $1 | cut -c 1-1°
DISPLAYCHRR2="echo $1 | cut -¢ 2-2°
NAME="uname -1~
if [ SDISPLAYNUM = 0 1; then

export DISPLAY=:0.0

elif [ SDISPLAYCHARL = "X" ]; then

export DISPLAY=:SDISPLAYCHAR2.0
else

export DISPLAY=SNAME:SDISPLAYNUM.O
fi

SELC="echo 352~
SELN="echo $2 | cut -¢ 2-5°

export TERM-xterm

fupt!aprulfblnfcaelanaqell -tbpath "P/TrainingProject\PD/15(printf '%02d' $SELN) $SELC/200 $SELC" 1>/dev/null 2>&1 &
PID=S!

echo "{ “'state\":\"Ready\" , \"pid:\": SPID }"

Figure 55: Changes in CallCM

The solution wizard uses the "Default Runtime-System" of the project,
amongst others, to realize the logic. One control computer task with the con-
troller identifier (e.g. C1) is required for each controller here.

K@ APROL system [Runtime 001 Server Training I Instance lRunSenﬂD‘\ ]E

I Configuration =

_' Rt a0 TS 6T Redu |Task name |Program name | FRG count !Actlva lE}afauIt task lecIe time|
[ JBasic data 1J#]  |ApSysMon  |CCT ApSysMon | 34 5

L # CC tasks 2 !Apstandard |CCT_ApStandard | ﬂ@ 5

-+ @ Manitoring 03[ CCS001def  CCT CCSO0Tdef | 7is 5!
i-o’ @MManagement = Solutions \CCT Solutions | 3% B

& @System seniceg :| I -ic(:T_c1 13:@ 5

i @Driver o6l |le2 lectc2 [ X I 5

Figure 56: CC tasks

Up to 8 controllers can be selected in the wizard. These must be available in the
correct position in the project so that they can be used. They should be exported
from the "original solutions project" and imported into the target project. in the
best case, the entire controller directory is used (e.g. 101 C1, 102 C2, ...)
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Adjustments Description
El; nTraminngJect (WV0.1.04) Project for Seminar SEM341.5 and SEMB42.5
[+ =9 000 Basic #ﬂi Basic Project Data
[+ = 000. Hardware ¥ Fart of the whole Hardware of the plant (CC and Contraller)
1 #0002, Software ¥ia Logicparts of the plant
(1 ™4 003.Visualisierung ¥ Processgrafics of the plant
[+ =8 004 Training | Fia 049: TrainingsProjekt
[+ ™8 010 Visualisation R Process graphis. overview
EH =101 C1 €1
& B8 CFC Flans G4 777
§ 200 1 Qvian & cl x0cP
2200 C1 Sy Qv i Cisys C1 SysMon
2 200 C1 vib Qv cIvin €1 vib
=102 2 ] A = c2
[+ ™8 zzz Templates ik Engineering Templates

Figure 57: Necessary controller

zzz_Templates The template function charts must also exist in the desired project. They can al-
so be exported from the solutions project and imported into the target project.

B Emzzz Templates Engineering Templates
2 AnalogCounter ' _Instance_  Template for AnalogCounter
=g AnalogCounter_Em_Fb _Instance_  Template for AnalogCounter
B s AnalogCounterRaw _Instance_ Template for AnalogCounter
B s AnalogWalue _Instance_  Template for AnalogValue
B s AnalogWalue_2 _Instance_ Template for Analog\/alue2
-4 Analogvalue_Em_Fb _Instance_  Template for Analog\alue
B e ConditionMonitoring _Instance_ Template for ConditioniMonitoring
B 8 CFM _Instance_ Template for control performance monitor
B s DigitallmpulsCounter _Instance_  Template for Digital Impuls Counter
4 DigitallmpulsCounter_Em_Fb _Instance_  Template for Digital Impuls Counter
= & DigitalState _Instance_ Ternplate for digital state
23 s Digital\value _Instance_ 04%: Digital Counter
B s EnergyCounter _Instance_  Template for EnergyCounter
B s EnergyCounter_Em_Fb _Instance_ Template for EnergyCounter
e ExternalSystemTick _Instance_ 049 CFC fur einen externen 15 Minuten Puls
= 2 FlowCalculation _Instance_ Template for low calculation
B 8 LoadShed '@I_\nstanca_ 049 CFC flr automatische Lastabschaltungen
23 s Manuallnput _Instance_  Template for Manuallnput
2 MbusMaster _Instance_  Mbushaster Template
=g MbusSlave_Em _Instance_  MbusSlave Template
B s QOperatingCounter _Instance_ Template for CperatingCounter

EEEEEEREEREREEEEEEED

B

Global.FileList The "Global.FileList" file must be copied from "/home/aprol/ENGIN/cnf/So-
lutionGenerator/templates/” to "/home/engin/ENGIN/PROJECTS/<project
name>.pgp/cnf/VM_Data/". The "VM_Data" directory must eventually be creat-
ed. This file helps to adopt the AS data correctly for a subsequent list engineer-

ing.
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Adjustments Description

Datei Bearbeiten Ansicht Gehe zu Exfras Einstellungen Hilfe

€« > 4

Zurlick  [Machvormme  Mach oben

=

Details  Spalten

L

Vorschau  Teilen

O S B[E.-fhome;’engin.-fEI".IGII".I.-fcnf.-fStJIutirJnGeneratorf“templzates;r | GIL]V

n Fersinlicher Ordner | L =
[ ] ] L& %

Q e Hw Global, FileList Template__ Template_ 3

—= Spreadshe. . AnalogCount... g

& [@ vm_pata - Dolphin

Datei Bearbeiten Ansicht Gehe zu Exftras Eifistellungen Hilfe

« > 4

Zurlick  Machvome  Nach oben

“orschau  Teilen

etails  Spalten
QOrte BlEJhomefenginfEf.lGlNJF’ROJECTS!TrainingProject.pgpfcanM_Data.-’ qt]v

n FPersénlicher Ordner é'
Q MNetzwerk

——

- Dacicardmar

Figure 58: Global.FileList

Rates import The CFCs and process graphics for configuring the rate and the 15 minute sig-
nal generation can be found in the solutions project. These functionalities must
also be exported from the solutions project and imported into the target project.
These are the "000 Basic" and "010 Visualisation™ directories.
= 'TralnmgFmJect (W0.1.04) | Projekt zu SEMB30

000 Basic | — | 'Basic Project Data
2 Basic Calculation Qv | BasicCalc  Basic Data for Calculation

2 Basic Energy Equivalent Qv BasicEquiv Basic Energy Equivalent Input Boxes
£ Basic Functions Qv BasicFunc Basic Project Functions |
000 Hardware | ¥ f |Abbildung der gesamten Hanire der Anlage (CC und CTRL)
=002 Software ¥is Anlagenlogik
=003 Visualisierung ¥ Prozesshilder der Anlage
== (04 Training s TrainingsProjekt
-| ™ 010 Visualisation | | 'Prozessbilder, Ubersicht
@ U Rates | Qvwen | rate \oo1: |1
=107 C1 T TE | T 1X20Cp1586 J
=102 C2 i X20Cp1586
=77z Templates E Vorlagen

Figure 59: Rates etc.
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7 Extended list engineering

The solutions generator expects a CFC template and an Excel template in which the corresponding
substitutions can be maintained. The CFCs which are to be imported are created from this combination,
depending on the number of entries in the Excel list. This schema should illustrate this.

CFC Template

Generator Cae Importdata

Excel Template

Figure 60: Method of operation

7.1 Template creation
7.1.1 Create CFC template

A new CFC can be created at any time in the "templatePath™. (This is the "zzz Templates" path in the
solutions project) This CFC subsequently serves as a template for the solutions generator. The name
of the CFC will also be used as the name of the template.

£ ™= zzz Templates
ﬂA.naI-ogCofmter -
s AnalogCounter_Em_|
ﬁ AnalogCounterRaw
£ Analogvalue Description: EEngineering Templates ]
3 Analogvalue_2
s Analogvalue_Em_FQ

Directony: I |# TrainingProject/zzz Templates |v] [ MNew directory ]

5 ConditionMonitoring Part name: [AnalogSigCond ]

a CPM Description: I|Temp|ate for signal conditioning

s DigitallmpulsCounte] G [ ]/{

- DigitallmpulsCounte

£ DigitalState Task: T 1 |
2 Digitalvalue

5 EnergyCounter CC task: - [Default task of assigned control computer ] [ ]

s EnergyCounter_Em_|
s ExternalSystemTick
a FlowCalculation ‘® Controller task with optional control computer task portion
2 LoadShed

s Manuallinput
s Mbushaster
2 MbusSlave_Em oK | | Cancel
2 OperatinaCounter

CFC target

[ Control computer task only

Figure 61: Creating a template CFC
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7.1.2 Edit CFC

Any CFCs and variables can be placed in the CFC in order to realize the desired functionality.
The following rules apply:

» Variables which are to be replaced must be created as "template variables".

»  Block parameters (mostly in hyper macros) which should be substituted must be modified in
the CFC.

Figure 62: Example of an analog value signal conditioning

; The following substitution parameters are reserved for extended I/O informa-
tion and cannot be used for a normal replacement.

+ _IOMSR_

+ _IONAME_

+ _IODESC_

+ _IOUNIT_

« _IOMIN_

+  _IOMAX_
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7.1.3 Template version

A CFC text must be inserted, so that the generator can recognize a change of the CFC. This text
consists of the name of the CFC and a version. Example: Analogin V0.0.1

=[5 Edit text. CaeManager (engtest@bupa0s2)

~Text

AnalogIn ¥0.0.1

Figure 63: Template version

The solutions generator will recreate all CFCs if a version change is recognized. (you can make a "global"
change in this way)
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7.2 Creating a tab

Each template is shown as a table in the Excel file. The table must be named according with the syntax
CFC_Template_<template name>. The content of CFC_Template.xlsx should be used as a template.
All of the existing tables can be used as a template.

A

B

[ ¢ T o T & [ ® [T & ] H [ v T v T « [ « )

V0.0 (Datum)

APROL list engineering - CFC Template Templatename

Border  Parameter

CFC Variables lock Parameter
[ModifyFunction Border  Border it ‘Parameter
[ModifyType] Replace Replace Replace Set. Set
[ModifyName] _Taglo_ _TagloCm _TagloFbo /TagNo /Name

Don't edit above| Cae Path

CFCName  Desc. Deutsch Desc. English CFCinstanz  Runtime System Controlcomputer Task Controller Inst Controller Task [Tag numb Commanc Feedback| Tag number Name

ol
gl lo|w/<]alala e/

Figure 64: List to be filled out

The substitution rules are defined in the lines 4-6. These are not allowed to be moved. The configuration
lines can faded out later. Line 9 can be used as a cell in the table header.

7.2.1 CFC properties

The global settings of the CFC are set in the CFC properties (green area).

Properties Description

path Path in project. The project must not also be specified. If the path does not exist,
it is created automatically. Example: /Logic/Instruments

name Name of the CFC

desc049 Description German.

desc001 Description English.

CFC_Inst Instance of the CFC.

Runtime system Instance of the runtime system. [DEFAULT] for default runtime system.

CC_TASK CC task of the CFC. The task must be created manually in the runtime system.
[DEFAULT] assigns the CFC to the default task.

Controller Instance of the controller (empty if a control computer CFC).

CTRL_Task Controller task (empty if a control computer CFC). The task must be created

manually in the controller.

Table 3: List all CFC properties
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7.2.2 Variable (border)

Two different functions are available (yellow area) to substitute variables:

» Set: Searches for variables which match the value of the ModifyName and sets the new name
(value in column).

* Replace: Searches for variables which contain the value of the ModifyName and replaces that
part of the variable with the new value.

a Example Replace:

Template Variable: _Taglo__Val, ModifyName: _Taglo_, Value: Tag01 => Tag01_Val

7.2.3 Block Parameter

The name of the constant is given with a leading slash (gray area).
Example: Constant: TagNo => ModifyName: /TagNo

The value in the template CFC must have been modified in order to overwrite the value and is not allowed
to match the default value. Only the Set Method is available for constants. Replace is not supported.
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7.3 Create the CFCs
7.3.1 Options

The CFCs are created with the shell command "SolutionGenerator" . The following generation
options are available:

Command option Description

--listTemplates Lists all available templates and their versions.

--template TEMPLATE: creates all CFCs of the type TEMPLATE
(default: all).

--exportAllCfc creates all CFCs (not only new/changed)

--debuglLvl Changes the output level during generation (default: 3
Max: 99)

Example call SolutionGenerator:
SolutionGenerator --template CFC_Template_Analogin

This call creates all CFCs of the type Analogin.

All of the SolutionGenrator options are output with the "SolutionGenerator --help" command.

engin@aproltrainingol:~> SolutionGenerator --help --internalPath INTERNALPATH
usage: SolutionGenerator [-h] [--wersion] [--shortversion] Directory for internal file handling. (default: /home/
[--config CONFIGFILE] [--templatePath TEMPLATERATH engin/ENGIN/cnf /SolutionGenerator/dataFiles/internaly
[--outputPath OUTPUTPATH] - -spreadsheetPath SPREADSHEETPATH
[--internalPath INTERNALPATH] Directory for excel xslx files. (default: shome/engin/
[--spreadsheetPath SPREADSHEETPATH] ENGIN/cnf/SolutionGenerator/dataFiles/public/
[--spreadsheetFilename SPREADSHEETFILENAME] - -spreadsheetFilename SPREADSHEETFILENAME
[--debuglvl DBGLVL] [--updaterw] [--guil] standard config only. Use this filename instead of
[--forceupdatecfc] [--exportallcfc] filename from config file
[--controller [CONTROLLER [CONTROLLER ...]11] - -debugLvl DBGLVL Debuglevel (default: 3)
[--template [TEMPLATE [TEMPLATE ...]]] - -updateHw Read AS hardware configuration and write xml file
[--listTemplates] --gul Start with GraphicUserInterface
--forceUpdateCfc create all cfc, force usage of templates for cfc
Generator for APROL import files. Genmerator uses Excel *.xlsx files as --exportallcfe create all cfe, not only necessary
datasource. --controller [CONTROLLER [CONTROLLER ...]]
. Generate io-mapping and project parts only for this
optional arguments: controller(default: all
-h, --help show this help message and exit --template [TEMPLATE [TEMPLATE ...1]
--version show program's version number and exit standard config only. Generate project parts only for
--shortversion show program's version number and exit this template (default: all)
--config CONFIGFILE  Configuration file. (default: --listTemplates standard config only. List all Templates from
/home /engin/ENGIN/enf /SolutionGenerator/config. xml) spreadsheet and caedb.
- -templatePath TEMPLATEPATH
Directory for APROL template files. (default: Regarding any questitions, contact local B&R Support.
/home/engin/ENGIN/cnf /SolutionGenerator/templates/ ) -
- -outputPath OUTPUTPATH
Directory for APROL import files. (default:
/home/engin/ENGIN/EXCHANGE/ )

Figure 65: Help output of the SolutionGenerator
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Extended list engineering

7.3.2 Show delta

If the generator is restarted after CFCs have been imported, not all CFC will be created, but the
difference compared with the current engineering state. Differences may be:

°  New CFC

°  Change of variables or parameters

") Note:

This results in that only the "updated" CFCs will be in the import file.

7.3.3 Behavior upon CFC changes

Generated CFCs can be changed without problems after they have been imported (setting ad-
ditional parameters, placing blocks, etc.).

The CFC as basis is used if regeneration is carried out. These manual changes are considered
by the generator as long as the template version is not different to that of the CFC version.

") Note:

If the template version changes (see Template settings / Template version) or there is no tem-
plate version, all manual changes will be discarded.

In this case, a warning is output during the generation:

engtest@bupa9z: ~/ENGIN/cnf /SolutionGenerator= SolutionGenerator --template CFC Template_ AnalogIn
08/10/15 ©8:55:53 : Start ...

09/10/15 08:55:54 : Found CFC_Template configuration for Template: AnalogIn in Spreadsheet.

09/10/15 08:55:54 : Process Sheet Analogln...

09/10/15 08:55:54 : Process Row 10 Sheet AnalogIn...

09/10/15 08:55:54 @ WARNING : AnaDl: New version ot ctec template. Mew template will be used : AnalogIn |
09/10/15 B08:55:54 : Export project parts ....

09/10/15 08:55:54 : Export CFC for Project GeneratorTest

09/10/15 08:55:54 : MNumber of new or changed parts: 1

089/10/15 0B:55:54 @ Done.

Figure 66: Message "New version" from template
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7.4 Example

Creation of the ,,AnalogIn™ template for an analog input signal.

Create CFC:

Create a CFC in the template directory and name it ,,Analogin“ .

Directony: Li GeneratorTest’zzz Templates |v] R Mew directony J
Description: [Engineering Templates ]
Fart name: !Analcgln ]

Description: I| Template Example

Instance: [Analcgln

Task: L] [

CC task: - [Default task of assigned control computer ] [ ]

CFC target

® Controller task with optional control computer task portion

[} Control computer task only

QK ] [ Cancel J

Figure 67: Creation of a CFC template

Along with the CFC, a new tab with the name "CFC_Template_AnalogIn" is created in the Excel file.
The CFC properties are put into the Excel file.

it
File Home Insert Page Layout Formulas Data Review View Add-Ins Team [~ e o e &3

E ét Arial 11 v A A = General - ﬁ @ @ ;:In“rt G 5 ¥ %r ‘ﬁ
Ea- Delete ~ i3
Paste B 7 U~ |iti~| &« A~ vad - B =0 .00 | Conditional Format  Cell . Sort & Find &
- 5 = L B% o [ Formatting - as Table ~ Styles - | (B Format~ | (2~ Filter~ Select~
Clipboard s | Font (] ‘ Alignment ] | Humber ] Styles | Cells | Editing
A2 - (= fe | V0.0 (Date) [v]
i A [ B [ ¢ ] D [ E [ F | 6 [ H ] I [ J =
APROL list engineering - CFC Template Analogin
V0.0 (Date)

[ModifyType]
[ModifyName]

L1

2

|3

| 4 [ModifyFunction]
| 5

6 |

7

| 8
9 Don't edit above this line! |Cae Path CFC Name Desc_Deutsch Desc_Englis CFC Instanz Runtime Sys ControlComj Controller_In Controller Task
10 ILogic/instruments Analog01  Beschreibung  Description Ana01 [DEFAULT] [DEFAULT] Ctrl01 ApStandard '

d
B
il




Extended list engineering

Place block

The Analog01 hyper macro is placed in the CFC and an instance is assigned. This instance cannot be

changed via the list engineering.

Create template variable

Template variables are created for the variable substitution. We want to exchange _Tag_ for hardware

I/Os and _ADD__ for a connector.

1A L T L e e
........................... . ‘ e R e R e e e e e e S e e S e e
........................... Analugol 0] SALES EAET BeRRS MDRS EeGRS TGRS nenfe TGRS menfe BefBs ReSfS MARRD Danss BNRRT SRS TanRo neRRe R
.......................... .Fm R R S
........... [ Tag IOMSR jme===: smuTagho B REE S See iR B Sen Gem GdE Sah Sen Gee i Sen GeE Se San hen
........... [ Tag IONAME jmes==: smblame B e e
........... ] snnns pIDESE o YRR SRR aRr DR SRr SR BaRr SeRr SeRr DR SR Sefr DR SeRh SR Sefr SeRh ShE
.......................... uGm B - - - - - o o s e s
.......................... .P'-Rnu P“Rnu. e R e e S e e o e e e e e e
.......................... IlFimE‘ Fidnsl.| T 5URAT NERT MAERT SAERD NeERS diRS FeERs eRRn boBRn EeRfs EeRfe DiSs mBfT NoiRs HDAT SeRn neEns
.......................... nnivTt B L LT Ci e ey
.......................... mDoc B T U T T L e T T
.......................... mExcOpe BXcOpam - - - - - ¢ o e
.......................... .Emws Eml S BARES mbRs bR mobEs weRES nefRs eBRS napEs RARES TobRs nebRe nERe mebEs rogRs weRRS EebRs Debes
.......................... wBatchiD RN <=1 1 = R R R SR R R R R A
.......................... CECIR ISR e - - - . . - . . . o . . e e e e e e o
.......................... mBatchStep BatchStapis - - - - - -« . o o
.......................... ESE‘EM EaEhGDI:E e R e e S e e o e e e e e e
.......................... .Mdu( R e R S
.......................... miy AR AT e R S L L R
.......................... mTagVis B - o o sl e AD T T LU QeI e
.......................... mACKExt SR ADD REAL T
.......................... malaswhis E“-Stdcmh. - . ADD h S ouTm - - - - - - - -
.......................... .slﬂsu Elﬂsmmhl e e 4.”.]02 S EPERD MR RAERS EeERS heRRn Eees
.......................... mlckStat LekStatCmbme - - - - - - - - . L O e P s
-------- L — val out 1
.......................... mStatio wal S call Scalout O T ey
........ TOUNIT messsssnne o annns pigiiialUnit R e e e
........ |GMN .—.anﬂ mn. e R e e S e e o e e e e e e
........ mw .—.Wﬂ RW. T 5URAT NERT MAERT SAERD NeERS diRS FeERs eRRn boBRn EeRfs EeRfe DiSs mBfT NoiRs HDAT SeRn neEns
RS e T e e e mRatbxt B i e a e G R e Rt i e e
.......................... mBiasExt R R S A B e O e P e L e O

Figure 69: Create template variables

Substitution rules are created for both variables in the Excel table.

Replace all _Tag_ with the ,,Replace” function

Replace _ADD_ with the ,,Set“ function

_ _Tag_

CFC Variables

Border Border

Replace Set 1
_ADD_

| o Don't edit above this line! [Cae Path

CFC Name Desc. Deutsch Desc. Englis CFC Instanz Runtime Sys ControlCom| Controller In Controller Task |Tag number Command 0

| 10 /Logic/instruments  Analog01

Figure 70: Template variable in Excel list

Define parameters

54
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Extended list engineering

It should be possible to deactivate alarms of the analog hyper macro and to set a group. The default
value of the parameters are changed because of this.

=

= 2| Block properties - CaeManager (engtest@bupa092)

- Hyper macro: Instance: A Max. instan
Name: Analog0l_01 [ Open J Instance description:
Description: [Analog value monitoring ]
Library: [F’AL ] Operator note:
Description: fF’rocess automation library ]
Directory: [HM_Anang ] Link to operator note: I[
Description: [Analog interfaces ] Task: ' [
Task: " [Default task of default control computer (CCTC
FParameter | Operator notes
=L & L L = i ; Name filter: |* Wodification filter: | &
% (07 T | =y = SRR | :
Group / Parameter ! |Instance |V‘alue | Start-Up Walue | Process variahle |IEC-Tvpe | Pintype |Ur'|it D
= =
=i Tagho A ‘TagMo BLSTRING T
- siMame A Name WLSTRING »
- =ifDesc A Desc WLSTRING E
|3 +iGmp A #4Group BFlantarea (LSTRING) £
- wPicinst [ & WFrocessGraphic (LSTRING) F
I -DiDoc A ‘default.html WLSTRING C
e VY A “erification disabled (0) W Ty (BOOL) Y
i Tagvis A wisible (1) WTzgvis (BOOL) T
- fSigstat A 0 mEevTE <
- sLckStat A 0 WEvTE L
s LckStatvis A 0x03 HEBYTE L
=l Specific <
[ e \alUE -
= Format =
[+ mm Range -
El i Limits -
[ =#pis A 40 meTE
. #JLimExcd A 0 |mBevTE
g i

l Help (As-Built) l

Figure 71: Modification in the HM properties

Substitution rules are also created for the parameters in the Excel file (/Grp and /Dis).

Y CFC Variables
[ModifyFunction] Border Border
[ModifyType] Replace  Set
[ModifyName] _Tag_ _ADD_

Don't edit above this line! |Cae Path CFC Name Desc. Deutsch Desc. Englis CFC Instanz Runtime Sys ControlCom| Controller_InController Task |T§9 number Add Val Group Name

ILogi Analog01 B D iption AnaO1 [DEFAULT] [DEFAULT] Ctri01 ApStandard TIoo1 VarD01 Group1 128

Figure 72: HM parameter

Create import file
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Extended list engineering

The generator creates the CFCs from the newly created template with the SolutionGenerator --tem-
plate CFC_Template_Analogin command.

engtest@bupansz: ~/ENGIN!EXCHANGE: SolutionGenerator --template CFC Template AnaloglIn
09/16/15 14:43:55 Start ...

09/16/15 14:43:55 : Found CFC_Template configuration for Template: AnalogIn in Spreadsheet.
09/16/15 14:43:55 : Process Sheet AnalogIn...

09/16/15 14:43:55 : Process Row 10 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 11 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 12 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 13 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 14 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 15 sSheet AnalogIn...
09/16/15 14:43:56 : Process Row 16 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 17 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 18 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 19 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 20 Sheet AnalogIn...
09/16/15 14:43:56 : Process Row 21 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 22 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 23 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 24 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 25 Sheet Analogln...
09/16/15 14:43:57 : Process Row 26 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 27 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 28 Sheet Analogln...
09/16/15 14:43:57 : Process Row 29 sheet AnalogIn...
09/16/15 14:43:57 : Process Row 30 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 31 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 32 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 33 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 34 Sheet AnalogIn...
09/16/15 14:43:57 : Process Row 35 Sheet AnalogIn...
09/16/15 14:43:58 : Process Row 36 Sheet AnalogIn...
05/16/15 14:43:58 : Process Row 37 Sheet AnalogIn...
09/16/15 14:43:58 : Export project parts

09/16/15 14:43:58 : Export CFC for Pro]ect GeneratorTest
09/16/15 14:43:58 : Mumber of new or changed parts: 28
09/16/15 14:43:58 : Done.

Figure 73: Solution generator output

The project parts can then be imported into the CaeManager using the normal import mechanism.

a Task:

Realize your own templates and administer them in them in the Excel list. Configure the signal
conditioning of your Al and DI channels in this way.
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8 Summary

We are now able to carry out a list engineering with predefined templates and have saved a great amount
of time for the workflow. The APROL solutions can be implemented in an intuitive manner by using these
templates.

Figure 74: Example Solution Energy Monitoring

We also have the possibility to create our own templates and deploy them in the list engineering. In case
logic repeats itself in a project part, it should be mandatory to use this template mechanism.
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Seminars and training modules

Seminars and training modules

The Automation Academy provides targeted training courses for our customers as well as our own employees.

At the Automation Academy, you'll develop the skills you need in no time!

Our seminars make it possible for you to improve your knowledge in the field of automation engineering.

Once completed, you will be in a position to implement efficient automation solutions using B&R technology. This will make
it possible for you to secure a decisive competitive edge by allowing you and your company to react faster to constantly
changing market demands.

Automation Studio seminars and training modules

Programming and configuration Diagnostics and service
SEM210 — Basics SEM920 — Diagnostics and service for end users
SEM246 — IEC 61131-3 programming language ST* SEM920 — Diagnostics and service with Automation Studio
SEM250 — Memory management and data storage SEM950 — POWERLINK configuration and diagnostics*
SEM410 — Integrated motion control* If you don't happen to find a seminar on our website that suits your
SEM441 — Motion control: Electronic gears and cams™* needs, keep in mind that we also offer customized seminars that we
SEM480 — Hydraulics** can set up in coordination with your sales representatives:
SEM1110 — Axis groups and path-controlled movements** SEMO099 - Individual training day

SEM510 — Integrated safety technology*
SEM540 — Safe motion control***

Please visit our website for more information****.****;
SEM610 — Integrated visualization* www.br-automation.com/academy

Overview of training modules

TM210 — Working with Automation Studio TM600 — Introduction to Visualization

TM213 — Automation Runtime TM610 — Working with Integrated Visualization

TM223 — Automation Studio Diagnostics TM630 — Visualization Programming Guide

TM230 — Structured Software Development TM640 — Alarm System, Trends and Diagnostics

TM240 — Ladder Diagram (LD) TM670 — Advanced Visual Components

TM241 — Function Block Diagram (FBD)

TM242 — Sequential Function Chart (SFC) TM920 — Diagnostics and service

TM246 — Structured Text (ST) TM923 — Diagnostics and Service with Automation Studio

TM250 — Memory Management and Data Storage TM950 — POWERLINK Configuration and Diagnostics

TM400 — Introduction to Motion Control TM280 — Condition Monitoring for Vibration Measurement

TM410 — Working with Integrated Motion Control TM480 — The Basics of Hydraulics

TM440 — Motion Control: Basic Functions TM481 — Valve-based Hydraulic Drives

TM441 — Motion control: Electronic gears and cams TM482 — Hydraulic Servo Pump Drives

TM1110 — Integrated Motion Control (Axis Groups) TM490 — Printing Machine Technology

TM1111 — Integrated Motion Control (Path Controlled Movements)

TM450 — Motion Control Concept and Configuration In addition to a printed version, our training modules are also available
TM460 — Initial Commissioning of Motors on our website for download as electronic documents (login required):
TM500 — Introduction to Integrated Safety Visit our website for more information:

TM510 — Working with SafeDESIGNER www.br-automation.com/academy

TM540 — Integrated Safe Motion Control

Process control seminars and training modules

Process control standard seminars Process control training modules
SEM841 — Process Control Training: Basic 1 TMB800 — APROL System Concept
SEM842 — Process Control Training: Basic 2 TM811 — APROL Runtime System
SEMB890 — Advanced Process Control Solutions TM812 — APROL Operator Management

TM813 — APROL XML Queries and Audit Trail
TM830 — APROL Project Engineering
TMB890 — The Basics of LINUX

Visit our website for more information:
www.br-automation.com/academy

*

SEM210 - Basics is a prerequisite for this seminar.

** SEM410 - Integrated motion control is a prerequisite for this seminar.

*** SEM410 - Integrated motion control and SEM510 - Integrated safety technology are prerequisites for this seminar.
****QOur seminars are listed in the Academy\Seminars area of the website.

****Seminar titles may vary by country. Not all seminars are available in every country.
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Seminars and training modules
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