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General Supply Conditions

No part of this document may be copied or reproduced in any form without the prior written consent
of Altus Sistemas de Informéatica S.A. who reserves the right to carry out alterations without prior
advice.

According to current legislation in Brazil, the Consumer Defense Code, we are giving the following
information to clients who use our products, regarding personal safety and premises.

The industrial automation equipment, manufactured by Altus, is strong and reliable due to the
stringent quality control it is subjected to. However, any electronic industrial control equipment
(programmable controllers, numerical commands, etc.) can damage machines or processes controlled
by them when there are defective components and/or when a programming or installation error
occurs. This can even put human lives at risk.

The user should consider the possible consequences of the defects and should provide additional
external installations for safety reasons. This concern is higher when in initial commissioning and
testing.

The equipment manufactured by Altus does not directly expose the environment to hazards, since
they do not issue any kind of pollutant during their use. However, concerning the disposal of
equipment, it is important to point out that built-in electronics may contain materials which are
harmful to nature when improperly discarded. Therefore, it is recommended that whenever
discarding this type of product, it should be forwarded to recycling plants, which guarantee proper
waste management.

It is essential to read and understand the product documentation, such as manuals and technical
characteristics before its installation or use.

The examples and figures presented in this document are solely for illustrative purposes. Due to
possible upgrades and improvements that the products may present, Altus assumes no responsibility
for the use of these examples and figures in real applications. They should only be used to assist user
trainings and improve experience with the products and their features.

Altus warrants its equipment as described in General Conditions of Supply, attached to the
commercial proposals.

Altus guarantees that their equipment works in accordance with the clear instructions contained in
their manuals and/or technical characteristics, not guaranteeing the success of any particular type of
application of the equipment.

Altus does not acknowledge any other guarantee, directly or implied, mainly when end customers are
dealing with third-party suppliers.

The requests for additional information about the supply, equipment features and/or any other Altus
services must be made in writing form. Altus is not responsible for supplying information about its
equipment without formal request.

COPYRIGHTS
Ponto Series, MasterTool, PX Series, Quark, ALNET and WebPLC are the registered trademarks of

Altus Sistemas de Informatica S.A.

Windows, Windows NT and Windows Vista are registered trademarks of Microsoft Corporation.
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1. Introduction

1. Introduction

MasterTool Hadron XE Software

MasterTool Hadron XE HD8000 software is the configuration, programming, commissioning and
maintenance tool of the Hadron HD3002 RTU (remote terminal unit). This tool also permits the
process monitoring, module configuration and report generation. It runs on Windows® 2000,
Windows® XP and Windows® 7 operatinig systems (all 32bits).

Documents Related to this Manual

For further information about MasterTool Hadron XE HD8000, other documents can be consulted
(manuals and technical characteristics). Those documents are available in their most recent versions
at www.altus.com.br.

The following documents are recommended as additional information source:

HADRON RTU — HD3002 Technical Characteristics
HADRON RTU — HD3002 User Manual

HD8000 Technical Characteristics

MasterTool Extended Edition Ladder Programming Manual
MasterTool Extended Edition ST Programming Manual
Technical Characteristics of the following products:

@)

O 00O O0OO0OO0OO0OO0OO0OO0OO0o0OO0oOOoOOo

Visual Inspection

AL-2005 - Real Time Multitasking Processor

AL-3130 - 32 DI 125 Vdc Opto with Event Log Module
AL-3132 - 32 DI 48 VVdc Opto with Event Log Module
AL-3138 - 32 DI 24 VVdc Opto with Event Log Module
AL-3150 - 16 Al Isolated V/I Module

AL-3150/8 - 8 Al Isolated V/I Module

AL-3151 - 16 Al Isolated RTD/Thermocouple Module
AL-3151/8 - 8 Al Isolated RTD/ Thermocouple Module
AL-3202 - 32 DO Relay NO Check Before Operate Module
AL-3406 - PROFIBUS Master Network Interface
AL-3412 - Ethernet 10-100 Mbits Interface

AL-3414 - Redundant Ethernet MODBUS TCP Interface
AL-3415 - IEC-60870-5-104 Server Ethernet Interface
AL-3416 - Slave PROFIBUS Network Interface
AL-3417 - DNP3 Server Ethernet Interface

Before proceeding to installation, it is recommended to make a visual inspection of the material,
verifying no damages have been caused by transportation. Verify if CD-ROM is in perfect
conditions. In case of damages, notify the transportation company and the nearest Altus
representative or distributor.

It is important to record the serial number of each of the equipment received, as well as the software
revision, if existing. This information is required if you need to contact Technical Support Altus.
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1. Introduction

Technical Support

To contact Altus Technical Support in S&o Leopoldo, RS, dial +55-51-3589-9500. To know about
Altus Technical Support in other locations, see our site (www.altus.com.br) or send an e-mail to
altus@altus.com.br.

If the software is already installed, please have the following information available when calling for
assistance:

e MasterTool Hadron Extended Edition software version

e The software key version used on MasterTool Hadron Extended Edition software

¢ Revision of the equipment and the version of the executive software, fixed in the side label of the
product, if the question refers to communication with devices

e The application software contents (program modules)

e Windows operating system version (including its Service Pack) of the computer which is running
the software

Warning Messages Used in this Manual

In this manual, warning messages will show the following forms and means:

DANGER:
Report potential causes, not observed, which take to damages to physical and health integrity,
patrimony, environment, and production loss.

CAUTION:
Report configuration, application and installation details, which must be followed to avoid
conditions, which can lead to a system failure and is related consequences.

ATENTION:
Indicate important details for configuration, application or installation in order to obtain the
maximum operational performance of the system.
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2. Technical Description

2. Technical Description

System Requirements

MasterTool Hadron XE, for any of its distribution versions, has as requirements for its installation
the following products:

MasterTool Hadron XE

Platform PC with Windows® 2000 SP4, Windows® XP SP2 (32bits) or
Windows® 7 (32bits).

.Net Framework Version 2.0 SP2 and 1.1 SP1

Processor Pentium 1.8 GHz (recommended)

Disk Space 300 MB (recommended)

RAM Memory 1 GB (recommended)

Resolution 1024 x 768 (recommended)

Table 2-1. System requirements

Ordering Information

Included Items:
The product can be ordered in two ways:

e Inaproduct package which contains the following items:
o  MasterTool Hadron XE Software recorded in CDROM
e  Altus Sofware License Contract

¢ In a package of the product which contains the License for further download of the software at
Altus Site: www.altus.com.br (Versions / Licenses)

Product Code
The following codes must be used for product purchase:

Code Name
HD8000 MasterTool Hadron XE
HD8000 /L MasterTool Hadron XE /L (License)

Table 2-2. Product code
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3. General Overview

MasterTool Hadron XE is an application that runs on a Windows operating system, having all the
facilities and standards offered by such environment. Its operation, as other Windows applications, is
oriented to menu commands and dialogue boxes, allowing to perform tasks and to choose options.

MasterTool Hadron XE has, in addition, specific edition windows for the Configuration Module,
Program Module and each of other modules and files used in projects. Such windows allow an
efficient edition and an adequate view of the several components of each specific module.

MasterTool Hadron XE software main environment is presented in the following figure:
++ MasterTool Hadron XE - prj0.mthd @@

Projsct  Mpdule  Instruction  Edtion  wiew  Search  Comunication

Report  Options  Window  Help

D HIvEIAEE & D D@ME O P B - BRI 8 R | 5 dpeankRenon - | % % @5 Xk BB

A} FAA B () S-S L-L} DD} PLS RM FRM ‘ MOY¥ MOP MOB MOT MES &ES CES CAB | + — X ./ AND OR HOR AR — < >

CON COB TEE TED | B/D D/B A/D D/A| LDI TEI SE@ CHP CHF ECR LTR LAl ECH LTH L&H | _ MEG |

Projeck

General List of Groups
Hadron Canfiguration

1/0 Groups
Intetnal Groups
Operands
PLC Configuration
C-HADRON.00G
-3 C-PROFLO03
£} PROFIBUS
=23 Execution
E4 E-INIT.000
E4f] E-MAIN.001
=3 Function
Fof F-3150.023
Fof) F-3406.025
Fojl F-3415.120
Fojl Fanzaz1
Fojl F-CBO.0I8
Fojl FEVI13£116
Fofl FEVIREM.117
Fofl F-GPSTHB.086
Fofl FRELEVT.118
Fofl FSTCP.044
F4f) F-5UM.000
Fofl FUTR_S.068
=20 Procedure
M PN 30175
B PRS0177
P P-3202176
Py P-340B.173
B P3415.181
B P3017.182
By P3417.184
Pof] PRUFCMD.172
Pad POIC ISR 170
<

%M3005.0

X R pBUFCMD. 178

FX
e =
z Alocacic das varidveis globais sssociadas @ opsrandos do CF ou constantes
3 alteradas ma geragdo do codigo.
4 =)
5
& VAR
7 (* Buffers de comandos dos médulos AL-3415. Buffer de sntrada. *)
E] BuffersComandoiLi41s AT 4ME400 :  ARRAV[D..179] OF INT:
E]
10 (* Buffer de comandos do usudrio. Buffer de entrada. =) 3
ES >
P4 p-3202.176 (7 Logics), /P4 P-3406.173 (18 Logics) ] s X
[ Titogic: 000 - wiiite the main 1ack time in the expansion racks. -~
®M2005.0 FHMEI I WwMeazaf
L |~
— ] ’
SeM3003.0 FHMEIIH.e
%MI005.0 MEIBE.e ™
VeriFying the Project pri.mthd - 2 Error(s) - 4 Warnings -2 X

Description

Module Location -

g The module P-TEST.0DDis never used.
/1 The module F-5UM.000 is never used.
/1 The module P-MOTOR.020 is never used.
/4 The module P-MOTOR. 023 is never used.

lesa Position 0 - Faixa de operandos de Diagnistico da comunicagfo Ethernet use the same operand(s)  C-Config.000

pri0.mthd
prio.mthd
prio.mthd
pri.mthd
Ethernet v
>
Légica: 0 Li 0 Col 0 DEC

Figure 3-1. MasterTool Hadron XE environment

It is clearly noted that the environment has three divisions, which are:

e Project Treeview: This window can be used to increase the agility in using MasterTool Hadron
XE, since just a double-click opens a module, configuration or any project. In addition, many
functionalities of the software can be started throughout this window.

e Project check: In this window is presented the result of the verification of a module or of the
project, and errors of configuration / programming are indicated. Also, alerts are shown to warn
the user that a configuration / programming may not have the expected result.

o Edition Area: Edition and/or viewing area of one or more program module(s), reports,
monitoring window(s) or any other file or configuration made by MasterTool Hadron XE.

Project Treeview

The Project Treeview has as objective to visualize modules and documents used in the project,
allowing quick accessing to their contents and speeding up many functions which can be run in
MasterTool Hadron XE. All files visualized in this window are part of the project. Therefore, through
this window files and/or modules of the project can be added or removed. This can be easily done
with a right-click of the mouse.

The window has several levels, represented by folders. The main folder refers to a present open
project, where the name of the project can be seen followed by the CPU used. The other levels are

4
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divided into multiple folders, which aim to separate the files and documents types and capabilities, in
order to organize and facilitate handling of the project.

= (3 prilmihd (4L-2004)
=-1 Modules

=
= 3£ C-Config.000

WP ALNET I

&7 Achitecture
& COM 1

352 COM 2

& Diag and Commands Groups)
& General List of Groups
&2 Hadron Configuration
W& 1/0 Groups
&3 Intemal Groups
& Operands
@& PLC Configuration
=1 Execution
E4 E-INIT.O00
i E-MaIN.00
=3 Function
Fo F-RELEVT. 118
Fofl F-5TCP.044
=1 Procedure
Fef| PBUFCMD.178
B PCICUSR.170
P4 PDGUCP.172
P PINI_M. 151
Paf] PANI_TH. 157
B PINIUSR.150
By PTEST.000
23 Manitor Windows
=] Operands Report
£ Auiliany
2 Decimal
2 Input/Dutput
27 Integer
<77 Memary
< Real

7 Feal Table
£ Integer Table
£+ Memary Table

<7 Decimal Table

(21 Documentations

< ?

Figure 3-2. A project treeview
The treeview folders are:

e Modules: This folder contains all application modules, as for configuration, running, function or
procedure. Throughout the Treeview, with a right-click over the module it’s possible to open it,
to make cross-reference, operands replacement, module verification, module sending, etc .

¢ Monitoring Window: This folder contains files related to the monitoring windows. Such
windows can be readily opened with a double-click over the respective file.

e Operands Reports: This folder contains the operands reports, one for each type of operand
supported by the CPU. This way, any report can be easily accessed at any time.

¢ Documentations: This folder can have any kind of file that user wants to attach to the project.
Therefore, the project documentations can be easily available. To open an attached document,
just a double-click over the desired document is required. To remove it, just right-click over it
and the option will be available.

ATTENTION:
Removing the document link from the project does not remove the file from the project directory.

Verification Window

The verification window has as an objective to help the job of the programmer, allowing the
visualization of all errors and warnings contained in configuration and programming. The warning
messages and information related to such occurrences are shown in a clear and objective way, in
order to report to the programmer what is the error and where it is located.

The verification window is filled and modified every time that a project is open or when requested
through the Verify Project / Verify Module command. At the window title bar it is informed what
was verified (project or module, and in this last case, which specific module), and the number of
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errors and warnings found in the verification. Each error or warning is represented by a line and will
be present in the window until a new verification process is done.

An error is any configuration and/or programming which will surely result in a dysfunction. A
warning is an indication of a dangerous or incomplete programming and/or configuration that can be
intentional, or that not necessarily will affect the correct functioning of the project. A project with
one or more errors cannot be sent to the AL-2004, since it could cause a serious problem.

CAUTION:
It is suggested that all projects loaded in AL-2004 have no warnings, in order to avoid

unwanted behaviors.

Werifving the Project pri0.mthd - & Error{s) - 4 Warnings - 0 X
Description | Module Location -
L The module P-MOTOR.020 is never used, pri0.mthd
L The rodule P-MOTOR.023 is never used. prid.mthd
Q Position 0 - F_aixa de operandos de Diagndstico da comunicagdo Ethernet use the same operand(s)  C-Config.000 Ethernet
that Rack Main, Slot 4, AL-3417,
@ Position 0 - F_aixa de operandos de Diagnistico da comunicagdo Ethernet use the same operand(s)  C-Config.000 Ethernet
that Rack Main, Slot 4, AL-3417.
@ [ I ©perand %%M3000.0 not declared P-MOTOR. 020 Logic 0, Line 0, Column 0
@ -[ - ©perand %M2000,3 not declared P-MOTOR.020 Logic 0, Line 0, Column 1
Q -[ ] Operand %M3000.1 not declared P-MOTOR. 020 Logic 0, Line 1, Columnd
< >

Figure 3-3. Verification window
The verification window has the following columns:

e Icon Column: Graphic indication whether it is an error or an warning.

o Description: Description of the occurrence that quickly indicates the wrong configuration and
/or programming.

e Module: Indicates the module name in which the occurrence is located. Some of them are in the
project, and, in this case the name of the project is shown.

e Location: Indicates, in a more specific way, the location of the occurrence within a module.

ATENTION:

By double-clicking the left button of the mouse over the occurrence line, for both error and warning,
it will open the module at the corresponding location. If the message shows a “Ethernet” location,
the occurrence refers to some Ethernet communication interface of the Hadron architecture.

Edition Area

MasterTool Hadron XE works with a new concept of project. A project represents the programming
and configuration of a HD3002 RTU, which uses several modules and other documents, like the

following:

e Configuration Module

e Extended Configuration Module
e Program Module

e Monitoring Window

All these documents and other reports are shown in the Edition Area. In such space are found these
open modules, when requested, as a window for each module. Thus, several windows can be opened
simultaneously, allowing more agility to the job.

Configuration Module Window

The window for configuration module edition allows visualizing and changing the many
configuration values in AL-2004. The following figure shows an example of screen used do edit the
architecture. This is one of the several screens used to edit the configuration module.

6
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4L} C-Config.000 s x
Configuration Module
FLC configurations
Main Rack
Fack Synchranizm
Model:  |AL-3634  w [ HMEA Time Zone: |0 -
Fack 16 Slots, 5 Extended Configuration resume
Modules in the rack
~
Position Module Input Output Address
o AL-3414 “RO000
1 AL-3415 “LRO005
z AL-3417 “LRO016
3 “aRO024
4 “eRO032
5 AL-3130 “E0000 Eo eE0003 “oRO040
& AL-3130  9LE0004 Eo %LE0007 “R0045
7 AL-3202 %S0120 ko %50125  %LRO0SE6
g AL-3150 oR00&4
a AL-3150 YeRO072
10 AL-3150/5 YeRO0S0
11 WRO05E
12 aRO098
12 A A
First Input Byte: 0 1 Mamal
First Dutput Byte: 120 [] Extended Rack consurnption
Expanzion Racks: 1] E

Figure 3-4. Example of a configuration module screen

To get more information about the configuration module, see the Configuration Module chapter in

this manual.

Extended Configuration Module Window

An Extended Configuration module edition window varies according to the type of the Extended
Configuration module. However, they are similar to the Configuration Module window. To get
information about each of the Extended Configuration modules see Extended Configuration Module

chapter in this manual.

Program Module Window

The Program module window shows the modules which contain the programming in fact (or part of
it) of the HD3002 RTU. This window varies according to the language of each module, which can be
Ladder Diagram or ST Language. An example of those windows is shown in the following figure:
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" Fsf] p-BUFCMD.178 X
1o B
z Alocagdo das varidreis globais associadas a operandos do CP ou constantes
3 alteradas ne geracdo do cddigo.
s %)
5
6 VAR ~B4] P-3202.176 (7 Logics) T x
7 (% Ouffers de comandos ¥
=) Eufferscomandoiliais || - |Logic: 004 - F-UTR_G 068 module cal
B r CHF
10 {* Buffer de comandos F-UTR £.068
11 BufferComandoUsrEntrac 0
iz
13 (* Buffers de comandod KM +00001 | Input
14 BuffersComandaIED
: (5]
%KM+00000 | Output
16 {* Buffers de comandos 5 -
17 BuffersComandoiL3202 :
18
19 i* Buffer de comandos
zo BufferComandolUsr3aida
21 [ - ogic: 005 - Check perfomed command
zz (* Temporizzdores de —_—
23 TEE dentro de P-DI _I s H %;’2:55)_
24 Timers
25 .
) WMESELD - o
1] % Estado das maguing ‘I
a7 BufferEntrada Estado kM+00001 KM+00001 #TMO203 KM+00002 %TMOZ0S SWMESEZ
<
BMETSS BMETSE
KM+UDUDU KM+DUDU3
®MEE61 %MESE2
-

Figure 3-5. Program module edition window in ST and ladder languages

For more information about how to configure the Program module, see Ladder Program Module and
ST Program Module in this manual.

Monitoring Window

The Monitoring window visualizes the values of the AL-2004 operands in real time. Any type of
operand can be monitored in several numerical bases, such as Decimal, Binary, Octal or
Hexadecimal. The following figure illustrates a monitoring window:

Monitoration™® 2 IP: 192.168,15.75
Operand ¥alue Base

1 YaME242 u] Decimal -
s FaMGZ43 u] Decimal -
3

4 %aMBe250 17972 Decimal -
5 UaMBZES IAEE Hexadecimal | =
b YaME2E0 0011 0011 1100 1100 Einary -
T

8

Figure 3-6. Monitoring window

For more information about how to monitor operands and handle the Monitoring Window, see
Monitoring Operands in this manual.

ATTENTION:

Use F4 key to change the numerical base of selected lines.




4. Project in MasterTool Hadron XE

4. Project in MasterTool Hadron XE

What is a Project?

MasterTool Hadron XE works with the concept of project in order to better attend and represent the
applications. A project establish a relationship between several files creating a work environment,
making the development easier, significantly decreasing the creation time, and preventing the most
common configuration errors to be made using a verification process.

The project filename uses a .MTHD extension. Some characters, such as * / : have special meanings
for the used operating system, so they are considered invalid for naming a project. So, this
information must be considered when choosing the project name.

A project is used to put together all necessary modules to run the tasks of a HD3002 RTU, making
itself an application program. In addition, a project has documents and reports used in development
and in future preventive maintenance.

ATENTION:

All modules that are part of the project are located in the same directory, which is indicated in the
project creation. If modules from other directories are inserted, a copy of the module is automatically
made to the current project directory.

Files Generated by MasterTool Hadron XE

MasterTool Hadron XE generates and uses several files, which compose its projects. Some of them
are the Project Modules and others are general documentation and reports. The following table shows
the filename formats used by MasterTool Hadron XE and their respective meanings:

Name Format Meaning

*MTHD Main file of the project. It has the name of the project followed by .MTHD extension.

* MTHDX File with the project architecture configuration and the points groups. It has the name of
the project followed by the extension .MTHDX

T-XXXXXX.NNN Project module file of the MasterTool Hadron XE, where:

e T - Module type (C, E, F or P)
o XXXXXX — Name of the project with up to six characters
. NNN — Module number

*.Notas Project Modules Notes and Description files. They have the corresponding module
name, followed by the extension .Notas

*.Tags File containing the Saved Operand Reports. It has the name of the project followed by
the extension .Tags

*.mnt Monitoring windows files. The names, before the extension. Mnt are freely attributed by
the user.

Directory Exp00 to Exp03. | These directories store the configurations of the expansion racks from 0 to 3, since they
are present. A HD3002 RTU can have up to four expansion racks numbered from O to 3.
All configurations of expansion racks are automatically generated by MasterTool Hadron
XE, from the information that the user enters in the configuration screen.

Table 4-1 Files used by MasterTool Hadron XE

Creating a Project

To create a new project, its name and the directory where it will be stored must be informed. For
doing it, in Project/New menu, the following screen is showed:
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+¢ New Project g|

MNew Project

Inzert the natne of the project, the folder and the PLC model

Froject Hame
| proi_001 |

Froject Path

|c:kproiects’\ | E]

[ ok ] [ Lancel

Figure 4-1. Creating a new project

Opening an Existing Project

To perform the edition of a project it is necessary that such project is open in MasterTool Hadron
XE. When a project is open in MasterTool Hadron XE and it has been already edited previously, all
project windows will return to what they were before the project was closed, i.e. MasterTool Hadron
XE restores the configuration of the whole project.

To open a project, just access the Project/Open... menu and select a MasterTool Hadron XE project
with extension *.MTHD in the browser.

ATENTION:
Use the menu option Project/Last Projects to quickly open the most recent projects opened.

When opening in MasterTool Hadron XE a project created in a previous version of the software, a
window will appear asking to convert the project to the version of the installed software, as shown on
the following figure:

MasterTool Hadron XE X

\  The current project was created on a different version of the configuration software and must be recompiled For this version. IF the
\._‘(} project was created on newer version of MasterTool Hadron %E, some information can be lost,

Do you like to update the project?

Project version (1.11)
Configuration software version (1,20}

I sim I e |

Figure 4-2. Project update window

If the project is not updated, it will not be possible to compile it and the following warning will be
shown:

10
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werifying the Project prid.mthd - 0 Error{s) - 5 Warnings
Description | Module |

. The current application was generated by a different version of configurator and will not be C-Config.000
= ypdated. To perform this application updating, double click this message.

Figure 4-3. Warning indicates the outdated status of the project

As indicated in the text of the warning message, to perform the updating of the project, just double-
click over the message that the project will be updated and then it will be possible to compile it.

Inserting and Removing Project Modules

The project modules of a project can be removed, as well as previous Project Modules can be
inserted. To perform these commands, use the Treeview of the project using the right button of the
mouse.

To insert a module:

1. Click with the right button in Modules folder in the Treeview of the Project, as the following
figure shows:

Praoject
= [ pril.mthd [AL-2004) N

R | fodulss
= Cot Y mew...

. $|-J,_] Insert. .. |

Architecture
COM A1
COM 2
[hag and Commandsz Greo
General List of Groups
Hadron Configuration
140 Groups
Internal Groups
Operandz
PLC Configuration
£ C-HADRON.O06
=7 Execution
Eyf E-INIT.000
E4f] E-bdalN. 001
=-[7 Function

ﬁ F-31850.023
Fall F.241R 170
< >

Figure 4-4. Including a project module

2. Select a file using the open browser. The file will be copied to the Project directory, if it is not at
the same folder.

To remove a Project Module:

1. Click with the right button of the mouse exactly over the module that will be removed from the
project, as shown in the following figure, and click the option Remove:

11
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=[] Execution A
E4f E-IMIT.000
E4H E-MalN.001

=7 Function

F-3150.023

5

F-2406.035
F-3415.120
F-3417121
F-CEO.ONE
F-EV3 3116
F-EVTREM. 117
F-GPSTHME.O36
F-RELEVT.118
F-STCP.044

ol ol o o =

[

=

.,.‘
=

g
Fof) F-UTR] % Open
=] Procedure |
P4l P-3130
P4 P-3150) @B Information...
P. 5
ﬁ Egigé %6 | Find Operand. ..
P4f) P-3415| @8 Find Instruction. .,
Bf P-3117
Bl p3s17 2
Ped| P-BUFQ ﬁ Edit Parameters ...
% EEI’EH Mi$ Upload Module
m P-EVR: E,!; Verify Module
i) PGPS,
P4 PED1
Piq P-IMI_D Wersion...
P4 PINLL
B PANI_K
P4l PINLTM 157
P4l PINIUSR.150
P4 P-MOTOR.020
Pl PMOTOR.023
il P-TEST.000
=127 Monitor wWindows
o opers.mnt 3

Remove

Replace Operands...

Toogle/Insert Passward. ..

Logic Description.. .

Figure 4-5. Removing a project module

ATENTION:
The removed module in a project is not deleted,; it is only not considered by the project.

Inserting and Removing Other Documents

Insertion and removal of Monitoring and Documents Windows works in a similar way as in insertion
and removal of Project Modules. The project Treeview contains folders as Documents and
Monitoring Windows where these attached elements can be found.

In the Operands Report folder in Treeview, it is not possible to include or remove any element, since
these reports are fixed. Only their contents can be modified.

Creating a Module for a Project

Besides inserting existing modules in the project, another way to add more modules is creating a new
one. Such procedure can be done with any project open, clicking in Module/New Module... A new
window will open, as shown on the following figure:

12
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+« New Module S|

Create New Module
Zelect the type, the name of the file and the tag of the moadule.

kodule Type

Frocedure Module W

b odule Mame Language

F- |MOTOR 20

L

Ladder W

[ 1] 4 l [ LCancel ]

Figure 4-6. Creating a new module

Depending on the type of the selected module, some parameters of the window will not be available
for changing or the restriction values will change. This happens because some modules have
restrictions, as shown in the table below:

Module Type File Access Language Description
Starting Module E-INIT.000 Blocked Ladder Runs only in the first CPU cycle.
Main Module E-MAIN.001 Blocked Ladder Runs every CPU cycle.
Time interrupt Module E-xxxxxx.018 Free Ladder Runs in the time interval configured in
Module C.000. See CPU Configurations
Section.
Procedure Module P-xxxxxx.000 to | Free Ladder or | Procedure modules used to organize the
P-xxxxxx.149 ST application program.
P-xxxxxx.151 to | Blocked Ladder Procedure  Modules managed by
P-xxxxxx.169 MasterTool Hadron XE.
and

P-xxxxxx.171 to
P-xxxxxx.199

P-INIUSR.150 Free Ladder Procedure module that runs only in the
first cycle of the CPU.

It is automatically created by MasterTool
Hadron XE and must be used by the user
to initialize the variables of its application
program.

P-CICUSR.170 Free Ladder Procedure module that runs every CPU
cycle.

It is automatically created by MasterTool
Hadron XE and must be used by the user
to create its application program.

Function Module F-xxxxxx.000 to | Free Assembly Function Modules, used when there are
F-xxxxxx.228 Ladder or | program routines that are repeated.
ST Modules in assembly are blocked.
Extended Configuration | C-PROFI.003 Blocked Binary Configuration of the AL-3406 used for
Module communication with the expansion racks.
C-xxxxxx.004 Free Binary Used for the manual configuration of the
and AL-3406 modules by the user

C-xxxxxx.005

13
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Module Type File Access Language Description
C-xxxxxx.006 to | Blocked Binary Used for the configuration of the AL-
C-xxxxxx.009 3415/17 communication interface

Table 4-2 Restrictions for names and uses in the project modules

Blocked modules must not be used by the user since they are automatically generated by MasterTool
Hadron XE according to the configured parameters. Some function modules are either blocked by the
user and must not be used. This modules are generated by Altus in Assembly and they are:

F-3416.011
F-2005.016
F-CBO.018
F-3150.023
F-STCP.044
F-UTR_S.068
F-3406.085
F-GPSTMP.086
F-EV313X.116
F-EVTREM.117
F-RELEVT.118
F-3415.120
F-3417.121

Inserting Project Notes and Descriptions

In MasterTool Hadron XE, several documentations can be made to help in development and
maintenance of a project. Among them, there are the Project Notes and Descriptions, which can be
visualized and edited throughout the Report/Project Notes... menu. The following figure shows
these documentations:

14
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44 Project Notes §|

Project Notes
Fill the fields below to the praject documentation.

Praject: prid.mthd Date: | 31,10/2009

Descriptiarn: Generator 1

Fevigion: 10
Campany: Atz 5.4,

Desigrer: Felipe
CPUFirmysare: AL-2004

Motes:

Figure 4-7. Visualization window and project notes edition

Project Verify

To verify the project in order to detect errors or dangerous behaviors in programming and/or

configuration, just click in Project/Verify Project menu. The result of this can be visualized in the
Verify Window.

In an analogous way to the project verifying, a verification of a module can also be done
individually, just going to the Module/Verify Module menu.

CAUTION:

The project verifier checks for syntax errors in configuration and programming of a project.
This does not mean that the application will work as expected, since the user can make

programming errors on the program logic. The algorithms used in programming are
responsibility of the user.

Searching Operands — Cross Reference

Search for operands used in the project, also known as Cross Reference, can search for one or more
operands (Operands Range) in all modules of the project, i.e., in Configuration Module, in all
Extended Configuration Modules, Function Modules, Procedure Modules, etc. To perform this

search, just go to Search/Operands... menu and select the range of operands you wish to look for.
Bellow is an illustrative figure

15
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+4 Cross-Reference Filter, EJ

Cross-Reference Filter
Select the operand to be found.

Operand Fange

*M0000 e #M0000 to %ME4339

Quantity Search or:

E5000 e Al the Project. .. v
[ Search ] [ Lancel ]

Figure 4-8. Selecting the operands range to perform a search in the project

This screen is where the user selects the operands range which will be searched, informing the
Operand and the Quantity. If wanted to limit the search location for the operand range, just select
from the list Search on a specific module. This way, the search will be made only in the selected
module. After selecting the operands range, which can be visualized in the Range field, just click on
the Search button. The result of the search will appear in a screen as shown below:

"y Cross Reference - Search band: %oM6240 to %ME6399 {31 Occurrences) ] F X
Dperand | Access | Module | Location | Comment | -~
LME251 Wriking E-MAIN, 001 Logic 0, Line 1, Colum MOY - Target Operand
“MBZ50 Reading E-MAIN, 001 Logic 0, Line 0, Colum  SOM - 12 Parcel
HMEZ50 Writing E-MAIN. 001 Logic 0, Line 2, Colum SOM - Result
SLME250 Wriking E-MAIN, 001 Logic 0, Line 2, Colum  MOY - Target Operand
YeME240 ko %RME241 Wriking P-INI_M. 151 Logic 1, Line 0, Colum | CAB
WME244 bo LMEZ45 Writing P-IMI_M.151 Logic 1, Line 0, Colum  CAB
SLME25E b0 SLMEZEE Wriking P-IMNI_M. 151 Lagic 1, Line 0, Colum  CAB
YeME330 ko 2EME334 Wriking P-INI_M. 151 Logic 1, Line 0, Colum  CAB
WME242 bo LMEZ43 Writing P-IMI_M.151 Logic 4, Line 0, Colum  CAB
ME260 ko SMEZ75 Writing P-IMI_M.151 Logic 4, Line 0, Colum  CAE
FMEZ52 Readingywriti i P-DGEUCP, 172 Logic 3, Line 1, Colum  CHF - Input parameter 0
ME330 Readingywriti P-DGEUCP. 172 Logic 3, Line 1, Colum  CHF - Input parameter 1
ZMA354.0 Reading P-DGUICP 172 Logic 3, Line 1, Colum -[ ]-
%ME334.0 Wiriting P-DGLUCP. 172 Logic 3, Line 3, Colum (D
%Mez257.0 Reading P-DGEUCP. 172 Logic 4, Line 0, Colum -[[]-
HMBZST.0 Reading P-DGUICP 172 Logic 5, Line 0, Colum -[ ]-
ME257.0 Wiriting P-DGLCP. 172 Logic 5, Line 0, Colum (D
FeME242 Wwiriking P-DGUCR, 172 Logic &, Line 1, Colum MOV - Target Operand
ME260 ko SMEZ75 Writing P-DGUCP. 172 Logic &, Line 0, Colum  CAB
%ME255.0 Wiriting P-DGLCP. 172 Logic &, Line 1, Colum - )-
FeME243 Wwiriking P-DGUCR, 172 Logic &, Line 3, Colum MOV - Target Operand
HaMBZ5E Writing P-DGUCP. 172 Logic 7, Line 1, Colum MOV - Target Operand
YME256 Writing P-DGUCR. 172 Logic 7, Line 3, Colum  MOY - Target Operand
%MBZ52 Reading P-3406,173 Logic 2, Line 0, Colum  MOY - Start Operand
HeME254 Reading P-3406.173 Logic 2, Line 0, Colum MOV - Start Operand
HMEZ53 Reading P-3406.173 Logic 2, Line 2, Colum  MOY - Start Operand K.

Figure 4-9. Results for an operands search
The window has several columns:

e Operand: This column shows the operand found.

e Access: This column determines how the occurrence uses the operands range: if it uses the data
range (Read) or if it writes the content of the operand (Write).

e Module: the Project Module in which the occurrence is.

e Location: It is a more precise indication, within the module, of where the occurrence is.

e Comment: This column describes the purpose of the use of the operand.
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ATTENTION:

By double-clicking the line with the mouse left button, the module is open (if not so) selecting the
location where the operand is.

It is very important to know how this operands search works to interpret its result properly. For this,
the example that follows illustrates when an operand is contained in the search result window.

Searched operands range: %MO0010 a %M0020

Operand Captured by Search?
%MO0000 No

%MO0013.5 Yes

%M0013n2 Yes

%M0013b1 Yes

MO0013 Yes

Table 4-3. Example of an operand search

Replacing Operands

The Operands Replacement in a project can replace an operand range, with their respective
subdivisions, by other range of the same type of operand, in all modules of the project, i.e., in the
Configuration Module, in all Extended Configuration Modules, Function Modules, Procedure
Modules, etc.

To perform this replacement, just go to Search/Replace... and inform the operand range which you
wish to replace and by which range it will be replaced. The following figure shows this operation.

++ Operands Replacement EJ

Operands Replacement

Fill the fields to the operands replacement.

S:E;g; = Zi:;;m o ZMD003 Substitution Options
=! % o %]
. Bit Byte
Hibble word
[Cluantity
o e llow replacement by operands that
= iare already in use in the Project ;
Replace far Range i:a:h:n:l
ZM0030 2| | %M0030 to 2MD039 the Project... i

[ Ok H LCancel ]

Figure 4-10. Selecting the operands range that will be replaced by its substitute

The screen above has the objective of informing the operands range that will be replaced, using the
Operand and Quantity fields. The replacer operand is formed in the Replace for field and in the
Quantity field, since the ranges must have the same size. There are also the options to replace or not
the operands with subdivision, which are within the range. These options can be determined in the
Bit, Nibble, Byte and Word checkboxes.

There is also the possibility to automatically check whether the operands range of the replacement
contain operands already in use in the project. If this happens, the replacement is prevented to go on.
Such consistence is disabled clicking in Allow replacement by operands already in use in the
Project.

17




4. Project in MasterTool Hadron XE

After these data are informed, by clicking OK, a screen like the one shown below will appear:

4 Operands Replacement Status

3

Operands ta be replaced

Operand | Access Module Location Comment ~
%eMO000 ko %MOd0s ‘Wriking P-INI_M.151 Logic 0, Line 0, Colum CAE
SaMO003.0 Writing P-IEC, 190 Logic 1, Line 2, Colum  :MOP - Target Operand
SMO003.0 Reading P-IED. 150 Logic 2, Line 0, Colum ]
“=MO0003.0 Writing P-IED.190 Logic 2, Line 0, Colum : <{D)-
“=MO0003.0 Writing P-IED.190 Logic 2, Line 1, Colum -{L3-
“=MO0003.0 Reading P-IED.190 Logic 2, Line 2, Colum  :{f]-
“=MO0003.0 Reading P-IED.190 Logic 3, Line 2, Colum {f]-
‘:’nMﬂﬂﬂR.] Wrikinn P-TFM. 190 Lnir 4. 1ine 7. Calim MOP - Tarnet Onerand 3 hd
Operands that could HOT be replaced

Dperand Access Module Location Comment
Menzzage
14 ocurrences to replacement. Replace in all cases?

[ es ] [ Hao ]

Figure 4-11. Reporting of the operands range to be replaced

This window informs the operands range in the project or in the selected module, which will be
replaced and the ones that will not be replaced. It also shows the respective locations where they are
located. After reading carefully the content of this window, press Yes button and the replacement
will be performed.

Searching for an Instruction

In a similar way used for operands, a Ladder Language instruction in the Program Modules can be
searched. For this, just go to Search/Instruction... menu and the following screen will be shown:

X

% Find Instruction

Find Instruction

Select the instruction and the search area.

Instruction
I
Search oh

All the Praoject... A B Quantity

I Search ] l LCancel ]

Figure 4-12. Searching for an instruction in the project

After selecting the Instruction and clicking on Search, a window similar to the one for searching
operands will be opened.

Viewing the Modules Hierarchy

Modules Hierarchy is considered the order in which the modules are executed, i.e., which module
calls another module and where it happens. MasterTool Hadron XE shows such information
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graphically, through the Project/View Modules Hierarchy menu command. Clicking on this menu,
a window opens as shown below:

4l
x

¥ Modules Hierarchy
=-E4 E-IMIT.000
PiF) PAMI_TH 157
P PNI_t. 151
Py PAMI_L152
P4 PAMIUSR.150
=-E4f E-MAIN.001
=P P-DGUCP.172
Foil FSTCP.044
Fofl F-RELEWT.118
Bl P-BUFCMD 178
=-F4 P-3130175
Foil FEV3TZ116
=Py P-3202176
Foil FCBO.OMS
Fof FUTR_S.068
=-F4F P-3415.1831
Fodl F-3415120
=P P-3417.182
Foil F-3417.121
Py P-CICUSRA70

Figure 4-13. Modules hierarchy in a project

To view the location where each of these modules are called, just right-click the mouse and select the
option in Show Location menu. A double-click over a module opens the Program module in the
location where the selected module is.

Operands Report

Each operand, operand bit, table or table position can have a tag and a description associated. Each
operand tag can have up to 25 characters and only letters and numbers can be used(the letter always
converted to capitals). It is not possible to create repeated tags for any operands.

The description of each operand can have up to 65 characters in size and any character can be used in
its edition.

There is one report for each kind of operand. Each one of these reports can be accessed through the
Report/Operand menu. A new submenu opens containing all the reports present in the project.
Clicking one of these menus, a window opens as shown below:
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A Memory

| Operand |U

Description ~

“el1960
PaM1961
Fol1962
YaM1963
ol1964
aM1965
Fol1960
PaM1967
Fol1965
aM1969
FeM1970
PaM1971
HeM1972
- [ %eM1973
- %M1973.0
- %M1973.1
- aM1973.2
- %eM1973.3
- aM1973.4
- %aM1973.5
- M1973.6
- %aM1973T
- M1973.E
- %aM1973.9
- M1973.a
- %:M1973.b
- FaM1973.c
- %:M1973.d
- aM1973.e

ES SN S N e N

[aLarmE] ]
STATUS
DIAGMOSTIC Syskemn diagnostics

FaAM_00 Fan 00 burnoon

Purnp 00 kurn on
Purnp 01 turn on

Figure 4-14. Memory operand report

Each line in the table corresponds to an operand, operand bit, table our table position. This window

has the following columns:

e Operand: operand associated to the line.

e U: indicates whether the operand is in use in any point in the project. This column is updated

only on window opening.

e Tags: indicates the tag of the respective operand. It can contain up to 25 characters.

o Description: description of the operand, which contains up to 65 characters.

e Wirelnfo: this column is available only for the Input/Output Operand Report. Wire-info is a
label used in the electrical installation wiring to identify the wire, cable, connector or any other
related information. Thus, the corresponding input or output point can be located by its wire-info,
in the electrical cabinet, checking the relation of tags, operand and wire-info.

logic.

ATENTION:
The wire-info label is used only for the system documentation, and cannot be used in operand
forcing operations and for instruction monitoring or editing, although it can be visualized in the

Importing and Exporting Tags and Descriptions

MasterTool Hadron XE has functions to export and import tags and descriptions for Excel value files
(.CSV). Such procedures make the project documentation easier, and also help the tag edition and
description, since the user can edit them in Excel and import to MasterTool Hadron XE.
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To export the tags and descriptions, i.e., save such information of the project in a CSV file, just click
the Report/Export Tags and Descriptions... menu. By doing this, a browser window opens in order
to select the folder and the filename to be saved.

For importing tags and descriptions of operands, just click the Report/Import Tags and
Descriptions... A window like the one shown bellow opens, in order to choose some options for the
tags import.

++ Options to import the tags and descriptions

Importation of Tags and Descriptions

Choose one of the options below to import the tags and
descriptions.

Import O phions

%) Eraze all the existing tags and descriptions and import the file,
) Import the tags and descriptions, and substitute the curent ones.

) Import the tags and descriptions and do not substitute the curment ones.

[ ] l [ Cancel

Figure 4-15. Importing tags and descriptions from a CSV file

After clicking OK, a browser window opens for choosing the desired file for importing the
information.

Project Properties

MasterTool Hadron XE has a window to visualize the project properties. For accessing it, just click
on Project/Project Properties menu. This window shows a brief of project information, as shown
on the following figure:
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x
Project Properties
Basics information about the project.
Properties Description Content CRC Module CRC =
Mame Model . mthd TALD4FZ3
CPU AL-2004
Diescripkion
Tags Quankity u]
Modules Quantity 11
C-Config. 000 446 bytes 3FF38E24 1AA00E59
P-CICUSR.170 80 bytes Z209CE9E 651408
P-IMIUSR. 150 30 bytes ZZ9CE9E DEFC493C
E-IMIT.000 225 bytes 54165401 04060F7F
E-MAIMN. 001 193 bytes D2B38520C 57414366
P-IMI_TM.157 265 bytes AZEZESSF ASE7I9EF
P-INI_M.151 1552 bytes CHE79311 2805A1BF
P-DiEUCP, 172 800 bytes 67963EFF CD7e0662
P-BUFCMD. 178 20138 bytes 05363037 ADZ7DIC4E
F-STCP.044 733 bytes 11122F72 91Fa7TCCL .
F-RELEWT.115 1922 bytes CAGSEDES 0BG1A37S
Program Memory Tokal 26 kbytes (26434 bytes) ll

Figure 4-16. Project properties window
This window has the following columns:

e Properties: This column shows the item that will be described on the other columns

o Description: This column have the description of the Properties column.

e Content CRC: This field indicates the content CRC of each module present on the project,
without considering the information that is attached to the modules by MasterTool Hadron XE
like date/time of sending, and others.

e Module CRC: This field indicates the CRC of each module present on the project, and in this
case it considers the information that is attached to the modules by MasterTool Hadron XE like
date/time of sending, and others.

Exporting Project to HTML Format

The MasterTool Extended Edition allows exporting the main project information to a report in
HTML format, allowing the viewing in any computer with an internet browser installed.

To perform the project export to HTML format, just click the menu Project / Project Export /
HTML format. A window opens as shown in Figure 4-17 to select the items to be exported. In this
window, the information that will be exported to HTML and its format is defined.
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4+ Export to HTML project @

Content selection of HTL Operands report

] Summary [ Include cross-reference [ List only operands of selected modules
Praject notes

List of operands:
Operands report

Auwiliary Decimal emory Table Decimal Table
todulss ternary Integer Integer Table
|nputsOutput Real Real Table
Ordenng of list of operandz
(%) Operand () Tag
Modules
[ Include list of operands E4MIT.000 P-DGUCP.172 PAMIUSR.150

E-hAIN.001 PED. 151
F-3130.175 FIMI_L152
P-BUFCMD.178  [#] PAMI_M.151
P-CICUSR.170 PoNI_TM.157

Include moduls notes

[] Include observation of the logics A ] [ BEEGEIEEL ]
Path
[] Specify C55 file [Optional] Path ta expart:
CATemptHTML
- .

Figure 4-17. Export project window to HTML

Content Selection of HTML

In the top left of the screen, there is one of the main groups of this window, called the Content
selection of HTML, which allows the selection of the sections that will compose the generated
HTML document. The sections Report Operands and Modules still have other configuration options
detailed below.

Sorting Lists of Operands

This group is defined as the ordering of the operands tables. The default option is to order by
Operating, but can also be sorted by Tag.

Report Operands

In group Report Operands, it is possible to select the types of operands that will be exported within
this section . The configuration options are:

¢ Include cross-reference: Includes cross-references of reading and writing of each operand
listed.

e Creating hyperlink in references: Transforms the cross-reference pointing to hyperlink on the
logic where the operand is referenced.

e List only operands of selected modules: Filters only those operands that are being used in
selected modules in Modules section.

Modules
In the Modules group, there are listed all modules present in the project and have options such as:
¢ Include list of operands: Includes list of operands used in each logic.

¢ Include cross-reference: Includes cross-references of reading and writing of each operand
listed.
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Path

e Creating hyperlinks in references: Transforms the cross-reference pointing to Hyperlink on the
logic where the operand is referenced.

¢ Remove unselected modules references: Remove the cross-references of modules that were not
selected.

e Include notes module: Includes note of each module, if exists.

¢ Include observation of the logics: Includes observation of each module, if exists.

The field Export Directory, selects the directory where the files are generated. In this folder, the
following is generated: an HTML file with content selected for export, a CSS for formatting and
Logics folder with the image of the logic used in the export. HTML and CSS files always have the
same name of the project.In the field Specifying CSS, you can specify a custom CSS style file. The
contents of this file will be copied to the CSS file generated in the export.

ATTENTION:

In case of very large projects, we recommend to export the project in stages, due to the large amount
of information that can be generated, with the result, generating an HTML file too large, which in
some cases make impracticable to open it by some browsers.
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5. Communication Points Groups

A communication points group is a set of communication points, which, necessarily, has consecutive
addresses and share the same type and variation.

The objectives for the creation of such groups are the following:

o Decreasing the configuration effort and memory occupation. l.e., it allows the description of
common properties of multiple similar points, instead individual descriptions to each point.
Following on this chapter, the communication points groups descriptors and proprieties are
described.

e Economy of the AL-2004 CPU memory for storing the quality information. There are
Communication Points Groups in which all points have a common quality information.

ATENTION:
For a better understanding about the communication points groups, it is recommended to read Basics
Concepts chapter in the Hadron HD3002 RTU user manual.

The configuration of the communication points groups can be performed in several parts of the
MasterTool Hadron XE, but each one supposed to be for a specific purpose, like for communication
points groups of 1/0 modules, for example. Throughout this manual such and other communication
points groups will be described in details.

Despite the existence of several types of communication points groups, part of their configuration is
common to all the groups. The figures bellow shows the configuration window for 1/O groups and
MODBUS TCP detailing the common field in the windows.

i X

Desciplion. Description
~Group ~Gioup

Type:  Address: Duanliy Range: DataFomat  Qually:  Gualty Format Type.  Addiess  Quani Range: DataFomat  Quai:  Qually Fomat

o0 -l foe = [E = _|[powiooww [5 =l Jac El/forco = o =l[s000 =1 = _.| [pr5o00 [b = Joc =] [orco =
M [0 = 2 | [RM3T000 #MTOT [ Seect requested 52 [a0 = |2 R T TE T R e ——

Initial value Irital vale
"'_ Fietain Initial value: [0 Initial quality: [132 = ‘ IVI' Retain Initial vale: [0 Iritial quality: [132 =
~Events Control ~Events Contol

Event generation [lvays disabled = DeadBand ——————— Event generatior Alwaps disabled =] DeadBand
Intettace detection method: | Disabled L2 [r gl Interface detection method: [+_0C ¥ Nul I
D disabling | ETTm= | A [aom A | D0 disabling | ETm= | A0: [aooo = |
10 D

Rack Main Byte 0 Device address: [1 = IP; [0000 ot [502 =

Module  [oLo202 %E o %5 Operand 750120 MODBUS Functior: |01 Read Coil Status =]

Fostion |7 Operslion Mode | Latohed - Address: [ = fa

Follime 10 =] «100ms
= Time-out 1 3 2 100ms: ™ Mutiple Request

Figure 5-1. Comparing communication points group windows

The fields inside the marked area have the same behavior and function in any window for the
configuration of communication point groups, and may have restrictions for the use of some
configuration options. For instance, the options for Data Format for a DI type group are the values
D1, D2 and D8. The window for internal or MODBUS communication points has all these options
available for the Data Format field for a DI type group, however if it is a DNP3 master group, only
the option D1 will be available.

Accessing the Points Allocation Bar

To help in the allocation of the address of the first point of the communication group, the Points
Allocation Bar can be used, where it is possible to view the points that are already in use in other
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communication Points Group an also which ones are free for allocation. To access the Points
Allocation Bar, just click the button at the left side of quantity of points of the group.

++ Group Edition

[rescriphion:

I

Group

Type: Address: [uantity: ZE ;\
iooo & = 0oo..Loio07

M 30e &2 [=] |%M3106 to ZM3107

Figure 5-2. Accessing the points allocation bar

The points allocation bar shows an horizontal bar that represents the range of addresses where the
group can be allocated. The limits of the addresses range are detailed in the upper right corner above

the bar.
L1053 - Used Selected range: D0 DI1095
£ >
Alocate Cancel

Figure 5-3. Points allocation bar

Each box in the bar represents a communication point. By passing the mouse over a point, its address
is shown at the upper left corner. If the point is in use, the configuration of the group of which it
belongs is shown. To select the new initial address of the group, just click on the desired point and
then click Allocate.

The color of the operand represents its use. The following colors can be shown:

White: the point is not in use

Green: the point is in use by some group

Blue: the point was selected for the group that is being edited

Yellow: two or more groups are using the same point

Red: the point is in use by the group that is being edited and also by another group

Accessing the Operands Allocation Bar

To help in allocation of operands of the groups of communication points, the operands allocation bar
can be used, where it is possible to view the operands already in use for other groups of
communication points and which are free to allocate. To access the map of the configured operands,
just click the button next the number of operands of the group.
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+ Group Edition

D escription;
|
Group
Type: Address: Cluantity: Range:
1000 % (-] |DO1 01007
M 30 5|2 = 106 to k3107

Figure 5-4. Accessing the operands allocation bar

The operands allocation bar shows an horizontal bar that represents the range of operands where the
group can be allocated. The limits of the operands range are detailed in the upper right corner above
the bar. This range is configured in the screen "Allocation Operands"”, as seen before.

ERAZ1TT - Selectad Selected range: %3176, K 3178
£ >
Alocate Cancel

Figure 5-5. Operands allocation bar

Each box in the bar represents an operand. By passing the mouse over a operand, its value is shown
at the upper left corner. If the operand is in use, the configuration of the group of which it belongs is
also shown. To select the new initial operand of the group just click on the desired point and then
click Allocate.

The color of the operand represents its use. The following colors can be shown:

White: the point is not in use

Green: the point is in use by some group

Blue: the point was selected for the group that is being edited

Yellow: two or more groups are using the same point

Red: the point is in use by the group that is being edited and also by another group
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6. Project Modules

MasterTool Hadron XE uses several types of project modules for several purposes, always with the
objective of programming and/or configuring a AL-2004. Each of these types of modules has details,
which make them different, and this will be seen later. However, many common features are
demonstrated next.

Opening a Module

In order to a module to be viewed or edit, it must be open in the edition area. There are many ways to
open a Module:

e Through the Module/Open... With this method the module opened does not necessarily belongs
to the project and if this is the case, it will not belong to the project until the module is inserted in
the project.

e Through the Treeview of the project by double-clicking on the desired module.

e Through the check window by double-clicking on the occurrence corresponding to an error.
Therefore, the module that contains the error opens.

Saving a Module

A created or edited module must be saved to recover the information contained in it. Always you
want to save a module, it will be saved in the same location from where it was opened or created. To
save a module, do one of the following:

e Click the Module/Save menu
e Check Module or Check Project (in this case, saving all open modules)
e By closing an edited module window, but not saved, you will asked if you want to save it

Inserting Notes and Descriptions of Modules

Similar to project, to insert notes and descriptions to a module just open the module desired and, with
it open, go to Report/Modules Notes... A window very similar to project notes opens.

Module Information in Disk

It is possible to verify information about a module in disk with no need to open it. There are two
practical ways to do this:

e Click in Module/Information... and chose the module in the browser shown. This way you can
visualize the information of a module, which belongs, or not to the project.

e Through the project Treeview, by clicking the corresponding module with the right button of the
mouse and selecting the option Information...

Regardless the way used to ask for information about a module, the result is something similar to the
screen shown below:
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++- Module Informations

Module Informations

Basic informations of the module

Type:
Mame:
Mumber;

Werzion:

Upload date and time:

Saved with:

Frocedure PLC:

P-IMI_I.152 Language:

152 Size:

0.0 Module CRE
Content CRC:

tasterTool Hadron *E YWersion 1.19

AL -2004
Ladder
187 bytes
F2F77BFS

2450CECD

LCloge

Figure 6-1. Information screen of a project module

Since the version 1.10 of the MasterTool Hadron XE this screen shows the Content CRC, which is
composed only by the content of the respective module. It is also shown, in this screen, the Module
CRC which incorporates all information of the modulo as Date and Time of sending to PLC.

Editing

a Version of the Module

In order to keep a better organization of the versions of files and modules sent to a AL-2004, there is
the module version, which can be edited. In the case of Function Module in assembly, such data

cannot be changed.

To edit and view the version of a module, it must be open and then go to Module/Version... or right
clicking on the module in Treeview. Therefore, the following window opens in order to editing or

viewing of this parameter:

++ Yersion of Module

Version of Module

Editing the version of the current
madule.

Yerzion (1

Lok |

[ Cancelar ]

Figure 6-2. Editing the version of a module of the project

Configuration Module

The Configuration Mode, or simply the C Module, is the module that ensembles all the
configurations needed for the use of a programming project. This module is created as soon as a new
project is created and it cannot be removed from the project. In this module are the main
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configurations of each CPU, as operands declaration, bus, networks, etc. The name of this module is
in the following format: C-Config.000.

L=
Project  Module  Wiew  Search  Comunication Report  Options  Window  Help
U HI &3 Hl & D | [0 O M- B | 8L =B | & OperandsReport - | % % (2| |k
A} F-/F B S45F LAL- DD} PLS RM FRM | MOV MOP MOE MOT MES AES CES CAB | + — X 7 AMD OR XORCAR — < =
COM COE TEE TED | B/D D/B A/D D/ | LDI TEl SEQ CHP CHF ECR LTR LAl ECH LTH LAH | _ MEG |
~" 42} C-Config.000 = x
=l (1 Model mthd [AL-2004)
700 Modules Configuration Module
=13 Configuration . .
BB e] C-Conig. 000 PLC configurations
3L BLNET NI
: .;ruc:llwt;acture Main Rack | Erpanszion UI
-yl COM 2
3 Diag and Commands Groups —Rack Synchrarism
General List of Groups Model:  [al-3634 = ¥ NMEA Time Zane: lﬂ
22 Hadron Configuration
23 1/0 Graups Rack 16 Slots, 5 Extended Configuration resume
e Intema Gioups —Modules in the rack
32 Dperands =
£ PLC Configurati —
B Execiun enfiguiation Position Module Input Output Address
© E4] EANIT.000
LB EMANOD [ AL-3414 SLRO000
E‘ {3 Function 1 AL-3415 “eRO005 o
ﬁ F-RELEVT.118 z AL-3417 YeRO016
E..ﬁ F-5TCP.044 3 AL-2005 %bRO024
E-£3 Procedue 4 AL-3406 LROD3Z
ﬁ F-BUFCMD.172 s AL-3202 50120 ta %50123  %GRO040
P4 P ] AL-3150 YeRO04E -
P4 P-CICUSRA70
LR P
Pﬁ PDGUCP.172 First Input Bute: 1] [ Momal
iy irst Output Bute: shende ack consumption
ﬁg::: m?;? First Oulput B 120 [JEwended  Rack o
4] PINIOSR. 150
{2 Monitar Windows Erpansion Facks: 1 3:
B+ Operands Report
(23 Documentations
J | _ o | oo |
[Veriﬁca;éo I
\ [ [pEC

Figure 6-3. Configuration module editing window

Since the Configuration Module contains all information of configuration for a specific remote, its
configurations have been subdivided and are viewed in the list in the left side of the window. Each
one of these subdivisions is called Configuration Module Item. According to the selection in this list,
the Configuration Module window changes, showing to which item it is related. Therefore, it is very
easy to navigate through the information of the Configuration Module.

When a Configuration Module Item is modified, the Apply button becomes available. The
configurations will be effective only after clicking this button, confirming the change. If any change
has been made with error or by accident, just click the button Close and the window will keep the
same values it has when was opened or when the button Apply was clicked for the last time.

By changing Configuration Module Item in the list, it must be effectuated a confirmation or not of
the application of the changes before changing visualized Configuration Module Item. The change
will take place only if the values are discarded or applied.

ATENTION:
Since items of the configuration module are used to configure Hadron remote, the change of some
options does not necessarily changes physically the file C-Config.000.

Architecture

This item allows configuring the architecture of Hadron remote. It is possible to insert and remove
rack modules, configure the rack model, add or remove expansion racks and configure the
synchronism method of the CPU clock by GPS in the CPU AL-2004.
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/4% C-Config.000 T X

Configuration Module
PLZ configurstions

b i Rack
Fack Synchronizm
Model  |AL-3634 [] MMEA, Time Zane: |0 =
Rack 16 Slots, 5 Extended Configuration resure

Modules in the rack

s
Position Module Input Output Address
0 AL-3414 “RO000
1 AL-3415 “RO003
2 AL-3417 “eRO016
3 “aRO024
4 “aRO0352
5 AL-3130 “LEQDDD ko <LEQ003 “LRO040
=] AL-3130 %LEN004 o REQOO7 “LRO045
7 AL-3202 %50120 ko %50123  %RO056
g AL-3150 “oRO064
el AL-3150 “eRO072
10 AL-3150/8 “aRO050
i1 “eRO0SE
12 “LRO096
17 2L 01N b/
First Input Byte: 1] ] Momal
First Output Byte: 120 [ Extended Hack consumption
E xpanzion A acks: 1] £

Cloze

Figure 6-4. Architecture configuration window for the Hadron RTU

This module can be inserted by double-clicking on the desired position. It is also possible to insert a
module using the right button of the mouse or pressing ENTER key over an empty position. The
module to be inserted must be selected in the list of possible modules. Such list can vary depending
on the position where the module is inserted, the rack model or if it is a main or expansion rack. The
following figure shows the window with the possible modules to insert a determined selection.
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+ Modules E|

Adding a module
Select belovw the module to be added and click Ok,

M odules Dezcription

AL-2005 Feal Time Multitasking Processar

AL-3130 Maodule: 32 DI 125 % dz Opto with Eventz Log and Hat Swap
AL-3132 Module: 32 DI 48 Wde Opto with Eventsz Log and Hot Swap
AL-2138 Module: 32 DI 24 Wdc Opto with Events Log and Hot Swap
AL-3150 Module: 16 A&l izolated /1 and Hot Swap

AL-316048  Module: 8 Al izolated VYl and Hot Swap

AL-3151 Module: 16 Al izolated RTDAThermocouple and Hat Swap
AL-H51/8  Madule: 3 Al izalated RTDAThermacouple and Hat Swap
AlL-3202 Maodule: 32 DO relay MO - "Check Before Operate’ and Hot Swap
AL-3408 FROFIBUS azter Metwork [nterface

AL-3n2 Ethernet 104100 Mbit!s Intelface

AL-3414 Redundant MODEBIIS TCF Ethemet Interface

AlL-3415 |IEC B0A70-5-104 Ethernet Interface

AL-317 DMP3 Ethermet Interface

[ ak. ][ Cancel ]

Figure 6-5. Adds a module in the rack

Some modules have an additional configuration, which must be performed for its correct performing.
To configure the module just double-click on the module or press the ENTER key on the selected
module. For further information about the configuration of each module, see Module Configuration
chapter.

The modules are removed from the rack using de DEL key or through the context menu of the
mouse.

ATENTION:
When a module is removed from the rack, all its configuration is lost.

In the Rack field is possible to select the model of the rack used. The models differ from each other
in amount of positions (slots) to insert modules and for positions for intelligent modules. To change
to a rack with less positions it is necessary before removing the modules lied in the exceeding
positions.

Within the group Synchronism, the field NMEA enables the synchronism of the RTU by any GPS
system. It is also possible to use the field Time Zone to determine it, but its configuration is used
only if NMEA synchronism is enabled. The GPS must be connected to CPU AL-2004 by means of
the Synchronism Generator AL-1422. For further information about how to install the GPS in AL-
2004, see AL-1422 Technical Features. For expansion racks there is, in addition, the possibility of
enabling the synchronism via PROFIBUS protocol through the PROFIBUS Net checkbox.

In addition, more, within the group Synchronism, the button Configuration Summary shows where
the sources of synchronism enabled for each rack are. The synchronism source of an AL-3415/17
module indicates that the interface also accepts protocol time synchronization commands, as shown
on the following figure:
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+u Synchronism Configuration Resume [g|
=l R TU spnchranizm sources
=~ Rack Main
MR EL

M odule AL-3417 [2] - client 0

M odule AL-3417 [2] - client 2

M odule AL-3417 [2] - client 3
= Rack Expanzion 0

MNAMEL,

FROFIBLS

Cloze

Figure 6-6. Synchronism configuration resume window

On the rack configuration window, there is the Rack Consumption button. Clicking on this button
will open a window that shows the total current consumption on the rack power supply, informing
the total current on each output of the power supply.

A larger amount of 1/0O Modules can be installed in the remote by the use of expansion racks. The
amount of expansion racks is configured in Amount of Extension Racks field, up to four racks. For
each of them it is possible to install more I/O modules the same way as in the main rack. The
following figure illustrates the screen of an expansion rack configuration.
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&2 C-Config.000 5 X

Configuration Module
FLC configurations

tain Rack | Expansion 0

Fack Synchronizsm

Modst  |AL-3635 NMEA,

Rack 8 Slots, 8 Extended PROFIBUS Met Confiquration resume
Modules in the rack

Position Module Input ‘ Output ‘ Address ‘
u] AL-3416 “R.O000

1 AL-3416 “RO005
2 aL-3130 SLEQ024 bo WREQD2T “RO016
3 aL-3132 SLEQD2S bo %EQ031 “RO024
4 aL-3132 SBEQ032 bo WREQD3S “eRO032
=] al-3202 SL50144 ko %L50147 %LRO040
-] SLRO045
7 SLRO05E

First Input Byte: 24 [ Marmal

First Output Byte: 144 [ Extended Fack consumption

[ Apply ] [ Cloze ]

Figure 6-7. Expansion rack configuration window

For further information about rack models, I/0 models, intelligent modules and expansion rack
configuration see HADRON RTU HD3002 User Manual.

Hadron Configuration

This item allows performing general configurations in the project of the remote Hadron and changing
the default project configurations. This item is subdivided in three parts: Communication Points
Allocation, Operands Allocation and General Parameters.

Hadron Configuration — Allocation of Communication Points

This item allows changing the range of address of the communication points. The groups of
communication points from a certain origin must be contained within such range.

The ranges must be edited by changing the amount of points, for this is the only editable column. The
initial address of each range is automatically calculated from the previous range.
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/"3 C-Config.000 ¥ X

Configuration Module
PLC configurations

Commurication Points Allocation | Operands Alocation | General Parameters

Description | Type | Initial Address Quantity Range ~

1 RTU Configuration and Diagnostics DI 0] 1000 DI0000,,. 010999
2 IO Modules DI 1000 2000 D11000,.012999
3 Inkernal Painks 01 3000 2000 CI3000,,.014999
4 IEDs [} S000 2000 DIs000,,.DIe999
5 RTU Configuration and Diagnostics Al ] 100a AINOO0. . AIO999
b /0 Modules Al 1000 2000 &11000,, 412999
7 Inkernal Poinks Al 3000 2000 A13000,, 414999
8 IEDs Al 5000 2000 A15000,, 416999
9 RTU Configuration and Diagnostics [nle] 0] 1000 Cu20000, , D099
10 IO Modules [16] 1000 2000 L2 1000, ,DoO2asg
11 Inkernal Points 6] 3000 2000 CaZ3000,, o409
12 IEDs 18] S000 2000 Co2S000,, DO6I9g
13 RTU Configuration and Diagnostics AD ] 100a AC0000. , AC0999
14 [0 Modules A0 1000 2000 £51000,, A02909
15 Inkernal Poinks A0 3000 2000 803000, A04999
16 IEDs A0 5000 2000 &C05000,, ACEI0D
17 RTU Configuration and Diagnostics N i} 1000 CMNO00O, . ZNO0999
18 /O Modules CH 1000 2000 CH1000,, CH2999
19 Internal Points CH 3000 2000 CM3000, CH4999
20 IEDs CH 5000 2000 CHS000,, CHE999 A

Cloze

Figure 6-8. Allocation of communication points window

ATENTION:

Changes in the address of the ranges does not change the group of configured points. This operation
must be done by the user. The exception is for "RTU diagnostics and configuration™ points, which
are automatically changed by MasterTool Hadron XE. Groups declared out-of-range cause error in
the verification.

Hadron Configuration — Allocation of Operands

This item allows modifying the operands range used by the points groups and by the Ladder
generation.

The operands range for the points groups delimit the operands, which can be used to configure the
communication groups. The changes in the ranges does not change the groups already sent, such
alteration must be done by the user manually. The operands configured in groups out-of-range cause
errors in the project verification.

Operands range for Ladder generation instructs the generator which operands can be used. The
alterations in ranges will be applied only in the next generation. Only in generated modules, the user
programs, which use operands, will not be changed.

The ranges must be edited changing the operands amount. The initial address of each range is
automatically calculated from the previous range.

The ranges in grey color are not editable by user.
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~"4&} C-Config.000 =X
Modulo Configuragao
Configuracdes pertinertes o CP
#locagdo de Pontos de Comunicago | Alocagdo de Operandos | Pardmetios Gerais
Descrican | Tipo | Endereco Inicial | Quantidade Faixa 5
4 Pontos Inkernos A 3500 500 %LM3500 & HMdza9
5 IED= “al 4300 oo %lM4300 a %M4999
b Interfaces EJS Profibus “al S000 1240 %M5000 a %Me239
) Operandos Gerais “al G240 160 YMB240 a %Me399
i Buffer Comandos AL341% “al G400 160 “aMe400 a %BMa559
q Buffer Comanda Aplicativa Usudrio %l ASA0 20 %LMAESAD a %MESTY
10 Buffer Comandos IED M &550 160 SMEEE0 a %MET 39
11 Buffer AL3Z02 M &740 100 YMEF40 a SMEE39
12 Operandos Rascunho “al &40 160 “MEE40 a SLMEeI99
13 Livres para Jsudrio el ] =] 2610000 a %I0499
14  |Pontos Internos %l 500 300 %L,10500 4 %L10799
15 |mEDs %l 800 200 %L10500 5 3L10299
16 |FilaEventos %l 1000 4000 %LI11000 5 314299
17 |Descritores AL3134 %l 5000 a0 %L15000 5 %L15079
18 |ParEmetros AL3L3Y Al 5050 15 L1500 & 315095
19 |Cperandos Rasounho el S096 i}
20 Livres para Usuério “%aF i} 00 %FO000 & %FO499
21 Pontos Inkernos aF 00 300 %WFOS00 & %GFO799
22 IEDs aF goo 200 %FOS00 & %GFO999 .

Figure 6-9. Operands allocation window

Hadron Configuration — General Parameters
This item configures several RTU parameters, as shown in the following table:

Parameters Default Values Notes
Buffered commands time-out for AL- [ 5000 100 to 10000 |Time that the P-BUFCMD.178
3202 modules module waits for finishing the

buffered commands addressed to
AL-3202 module points. If the
command is not finished within this
time, the requesting client will
receive an error.

Unit: ms.
Buffered commands time-out for DNP3 [ 5000 100 to 10000 |Time that the P-BUFCMD.178
IEDs module waits for finishing the

buffered commands addressed to
DNP3 IEDs points. If the command
is not finished within this time, the
requesting client will receive an
error.

Unit: ms.

Buffered commands time-out for users | 1000 100 to 10000 |Time that the P-BUFCMD.178
module waits for finishing the
buffered commands addressed to
user points. If the command is not
finished within this time, the
requesting client will receive an

error.
Unit: ms.
Selection  time-out for  AL-3202 | 5000 100to 25500 |Time that the AL-3202 module
modules keeps the point selected, waiting

for the operation command. When
this time is over, the point returns
to the un-selected state.
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Table 6-1. General parameters configuration

ATTENTION:

Beside the previously described time-out parameters, there is another buffered commands time-out
parameter that is configured on each AL-3415/17 interface. For the correct operation of the buffered
commands, the user must set these parameters properly. The time-out parameters of AL-3202
modules, DNP3 IEDs and user must be lower than the ones set on the communication interfaces,
which also must be lower than the time-out parameter set on the IEC-104 and DNP3 clients.

732} C-Config.000 ¥ X

Configuration Module
PLC configurstions

Communication Points Allacation | Operands Allocation  General Parameters

—Buffered Commandz Time-out
Buffered Commands Time-out for AL-3202 Modules |5|j|:||:| 3: s

Buffered Commands Time-out for DNF3 IEDs |5|j|]|] Ej s
Buftered Commands Time-out far uzers |1|j|:||:| 3: s

—Others

Selection Time-out for AL-3202 Modules |5|j|]|] 3: s

[ Engineering Conversion and Alams Calculation in the Mest Cpcle

[~ Protocol set time commands uses UTC time

Apply Close

Figure 6-10. General parameters window

Engineering Conversion and Alarms Calculation in the Next Cycle: Enables the tasks of
Engineering Conversion and Alarms Calculation to be executed in parallel with the user application.
This option reduces the execution cycle time of the AL-2004 CPU. On the other side, the operands
on the CPU memory will be updated only in the next cycle after the calculation, causing a 1 ladder
cycle delay to the operands update.

Protocol set time commands uses UTC time: when this option is checked, it means that the time
received on the protocol command will be on UTC standard, and then the time zone configured for
the RTU will be summed to the time received by the protocol command. When this option is un-
checked, the time that will be set is exactly the one received by the protocol command.

For more information about the configuration of the general parameters, see the HADRON RTU —
HD3002 User Manual.

Diagnostics and Commands Groups

This item allows visualizing the RTU groups of diagnostics and commands points. Such groups are
not configurable and are generated at each new generation of the application.
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423 C-Config.000 = X

Configuration Module
PLC configurstions

Diagnostics | Commands

Description ‘ Group ‘ Yariation Quality Format Operands Event_
1 Diagnostics of AL-3415/3417 Modules DI10000,,DI10007 D1GQA & M W
Ciagnostics Main Rack DI000a,,DIo0&s D1gC CPC_Dr %M3000 ko %M3004  V_Q
3 Diagnostics Expansion Rack 0 DI00G4, . DI00FS D1gC OPC_Dr YM3006 ko %6M3007  V_Q
< >

LCloze

Figure 6-11. Configuration window for the diagnostics and commands groups

ATENTION:

The fact that a group of points is automatically configured does not implicate in being automatically
mapped for a IEC104/DNP3 client. The mapping involves to define for which IEC/DNP clients, the
information of these groups is pertinent, as well as which address range to be used.

ATENTION:
Despite these groups are not being configured, the address range of the operands can be indirectly
changed through the tab Operands Allocation in Hadron Configuration window.

I/O Groups

This item allows configuring the groups or points related to the I/0 modules installed in the main and
in the extension racks. The groups are added and removed automatically when the project
architecture is changed.

To edit a group, it is enough to select the desired group and click "Edit" button.

The amount of groups varies in accordance with the type of the module as shown in the following

table:
Module Description Groups per Module | Points per group
AL-3130 Digital Inputs 1 32
AL-3132
AL-3138
AL-3150 Analog Inputs 1 16
AL-3151
AL-3150/8 Analog Inputs 1 8
AL-3151/8
AL-3202 Digital Outputs 4 Latched Mode: 8 points per group
Trip/Close Mode: 4 points per group

Table 6-2. Amount of groups vs module type
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According to the next figure, each module will be present in the tab corresponding to its

functionality.

423 C-Config.000 T X
Configuration Module
PLC configurations

Digital Inputs | Digital Outputs | Analog Inputs

Module Rack Position Group ‘ ¥ariation Quality Format Operands ‘ E/S
1 AL-3130 Main 5 DI1064, . DI1095 D1oC QOpC_D %M3176 bo %eM3175  SREOD0O0
2 AL-3130 Main =] DIi032, . 0I1063 D1GC OpC D %M3103 to %:M3105 4E000¢
3 AL-3130 Expansion 0 2z DI1096, . DI1127 D1C QpZ_D TMILTY o %M31E1L REODE:
4 AL-3132 Expansion 0 3 DI1125,.011159 D1C QpC_D %M31E2 to %M3184  SRE0D2E
5 AL-3132 Expansion 0 4 DIt160,.01119 D1oC QOpC_D %M3185 o %eM3187 %REN03E
< ¥

Internal Groups

Figure 6-12. Configuration window for 1/0O groups

This item allows including, editing our remove a group of internal communications points. The
groups are divided in eight categories, each of them showed in a separate table. The categories of
internal groups are:

Counters

Digital Inputs
Alarm Digital Inputs
Digital Outputs
Analog Inputs

Analog Inputs with engineering conversion
Analog Outputs

Frozen counters

A new group of communication points can be included by selecting the desired category and clicking
in Include. A new window opens to configure the parameters of this group of points. To edit or
exclude a group it is necessary to select the desired group with the mouse and then click the desired

action button.
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3£} C-Config.000 s x

Configuration Module
PLEC configurstions

Digital Inputs | Alarm Digital Inputs | Digital Outputs | Analog Inputs | Analog Inputs with Engineering Corwersion | Analog Outputs | Counters | Froz 4 *

Description Group Yariation Quality Format Operands ‘ Evenl_
1 DI3000..0153009 D14 i3 “M3500 W
2 DI3010..013019 D14 i3 “M3501 W
3 DI3020..0153029 D14 i3 “aM3502 W
4 DI3030..013039 D104 i3 “aM3503 W
5 DI3040..0I53049 D104 i3 M350 W
£ »
[ add. ][ Edt. ][ Remove |

[ Apply ] [ Close ]

Figure 6-13. Configuration window for internal groups

For further information about the configuration of groups of communication points see HADRON
RTU — HD3002 User Manual.

General List of Point Groups

This item allows visualizing all points declared in the RTU, and is useful to perform a general
visualization on the groups of points configured.

The item is divided in two parts. In the upper one, all groups configured in the RTU are listed. When
one of such groups is selected; in lower part, the configuration of each point of the group is shown.
There, you find details about the operand ,where it is stored, its value and its quality, what are the
event disabling DO point and the AO for dead band.
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3£ C-Config.000 X
Configuration Module
PLC configurations
Paint Groups |
-
Description Group Yariation Quality Format Operand Yalue
1 Diagniostics Main Rack. DI0000..LIooss DacC OPC_D <3000 to %=M3003
2 Diagnastics Expansion Rack 0 DI00A4..DI0079 C1CnZ OPC_D “eM3006
i3 Diagnostics of AL-3415/3417 Modules L1000, Lriooa? :Dlods & HA
4 AT1000..AI101S I16QE OPC_A “LM3108 bo HM3I123
5 Commands Main Rack. Do00o0, . 0o001s D104 MA “MM3005
6 Commands Expansion Rack 0 DoO016, . Do0031  :D1GC OPC_D “aM3005
7 L1000, Do1007 D1 QPC_ [ “aM3100
8 DO1008,. 001015 (D1GC OPC_D “LM3102 foe
9 DO1016,.001023  :D10C OPC_D “al3104 -
4] | i
—Paints of the Selected Group
-
Point ¥ariation Dperand ¥alue Dperand Quality Event Disabling DD Dead
1 D100 Dics HA M& M& M&
2 DI10001 D14 A MA MA MA
3 DI1000z D14 MA MA WA MA -
o 0 T | _>l_I
Apply | Close |

Figure 6-14. General window of groups and points

ATTENTION:

Each module AL-3415 or AL-3417 have a 8 point group for internal diagnostics, starting from the
address 10000, and each group is visible only for its own module. The General List of Point Groups
shows only one group representing all diagnostics groups of the AL-3415/17 modules. The point
range starting from 10000 is reserved exclusively for the internal points of the AL-3415/17
interfaces. This way, the diagnostics group is always showed, even when there are no interfaces on
the architecture.

Operands

This configuration module item shows the amount of operands used along the project. The operands
declaration is divided in three groups: Simple Operands, Retentive Operands and Table Operands.
This idea becomes clear by observing next figure:
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"3} C-Config.000 T X
Configuration Module
PLC configurations
All Operands
Retentives

Memary #M0000 to %M7295 ZM0000 to ZM7295
Decimal %00000 to 2D 0127 200000 to %D 0127
Real #FO000 ko %F1023 ZF0000 ko %F1023
Integer 10000 to %15119 10000 ta %15119
Output |4 %5020 to %5023 %5020 to 250123
Auxiliary | 512 ZA0000 ko ZA0511 ZA0000 to ZA0511

T able Declaration Operands Memary
Decimal |0 e Free Bytes  |9204
Real 0 3 1] 49152
Integer |0 g [ l

Figure 6-15. Operands Declaration

It is possible to edit table operands of memory (%TM), decimal (%TD), real (%TF) and integer
(%T1) types. The edition of the simple operands is performed in the item Hadron Configuration /
Operands Allocation; in this item, it is only possible to visualize the totality of operands declared.

ATENTION:
In Hadron HD 3002 RTU, all simple operands of the CPU AL2004 are retentive.

In the lower right corner, it is shown the status of occupation of memory destined to the operands
declaration, in order to illustrate the use of the memory.

The operands declaration table proceed in two steps: the first, in Table Declaration, the amount of
tables of each type that will be used must be informed; the second step consists in determining the
amount of positions that each table has and this is done by clicking the button Positions..., an so a
screen opens as showed next:
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++ Table Positions @I
Table Positions

Define the positions for the
tahble

Positions

%TMD
SaTM1
%TM2
%% TM3
YoTM4
%TMS
%TMb
Y TM7
%aTMB
% TMI
STM10
%%TM11
%TM12

[ R e R o R Y Y o Y s Y s Y s N o N o R o R o |

[ oK ] [ Catcel ]

Figure 6-16. Amount declaration of table positions

ATENTION:
The amount of table of memory type (%T/m) is configured in Configuration Module item: Hadron
Configuration / Operands Allocation.

COM 1/ALNET I

All PLCs has at least one serial channel with which it can communicate with the MasterTool Hadron
XE supervisory and any other ALNET | Master device. The configuration of the parameters of such
serial channels is done in the following window:

32 C-Config.000 X

Configuration Module

PLZ configurations

ALMET |

Address:
Baudrate: 5600 bps v

0 s

kodem Type
() Without Modenm Mo modem will be used.

The device can communicate in both
() Half Duplex directions but nat at the same time.

The device transmits the data
simultaneously and in bidirectional
way

Close

Figure 6-17. Configuring serial channel with ALNET I protocol
In this window, for example, the serial port speed can be configured, as well as the Station Address.
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ALNET Il

For CPU, which supports ALNET I1, this Configuration Module Item provides the CPU
configuration in this network, in a clear way. In this window, you can configure time-out times,
communication speed, redundancy, etc. The following figure better illustrates this idea:

"4} C-Config.n0D ¥ X

Configuration Module
PLC configurations

|dentifization M ame Timeaut Inter Sub-net [(100ms] |0 E
Station Mode Address 1 v Timeaut [ntra Sub-net [(100ms] (0 e
1 3
S e 258 Phyzical Connection
1000 kb w
Baudrate P (%) Electric ) Optical
FIEEe ey Multicast Groups
[] Enable 1 16 n
. . . — ]z 17 []12
Period of Active Connection Test 1] = BE B 13
Comtation D elay 0 4 []4 []% []14
[]5 []10 []18

Cloze

Figure 6-18. Configuration of ALNET Il network

CPU Configurations

This configuration module item has as an objective to proceed to a quick visualization and
configuration of the protocols used by CPU AL-2004 in its serial channels (COMs). The window
basically shows a CPU picture in which, using the mouse, you can click on the serial channel of the
picture that will be changed to the Configuration Module Item that corresponds to the selected COM
as illustrated the following figure:
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3£} C-Config.000 F x

Configuration Module

PLC configurations

®

LF L5 LB LBy

PLC Setup: AL-2004

Maximum time of the program
execution

800 ms v

ED1E period

50 ms “
Frotocols

COM T | ALMET | Slave v

COM 2 | ALNET | Slave v

LClose

Figure 6-19. Configuring serial channels of the AL-2004

There also more detailed configurations as Maximum Time of Configuration of the Program, Starting
Period of E-*.018 Module (Interruption Module) and the COMs protocols.

ATTENTION:

- E-*.018: runs cyclically in a period set by the user in C-Config.000 configuration module and it
can assume values between 50ms, 25ms, 10ms, 5ms, 3.125ms, 2,5ms, 1.25ms or 0.625ms.

- Maximum Time for the Configuration of the Program: is the maximum possible time for
running a complete cycle of the application program in the configurable programmable controller
from 100ms to 800ms. l.e. the complete execution of a scan of the E001 module cannot be longer
than the value configured, including callings for P and F modules and driving of the E018 time
interruption module. The executive software performs a continuous verification in the cycle time,
automatically passing to the error status if such limit is overcome.

Extended Configuration Module

An extended configuration module is used to give additional configurations to the Hadron RTU.
There are three types of extended configuration modules, as shown in the following table:

Extended Configuration | Function

Module

C.003 To configure AL-3406 modules used for communication with the expansion
racks. This module is automatically generated by MasterTool Hadron XE when
at least one configured expansion rack exists.

C.004 Modules for free use by the user to configure PROFIBUS network manually.

C.005

C.006 Configuration modules of AL-3415/17 modules. There are no relation between

C.007 the amount of configuration modules and the amount of AL-3415/17 modules

C.008 configured in the main rack.
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Extended Configuration | Function

Module

C.009

Table 6-3. Extended configuration module

Extended Configuration Module — PROFIBUS AL-3406

In MasterTool Hadron XE, we have the Extended Configuration Module window, where it is
possible to edit and view configurations of manually configured PROFIBUS networks. For this, we
must insert the file .PB in the project using the Import .PB file... Such files with .PB extensions are
generated through the ProfiTool application®. For the PROFIBUS networks that are created
automatically by MasterTool Hadron XE, the edition is not possible.

&) C-PROFLOOZ s X
Configuration Module
PLC configurations
Node | Module | Type | Input Add. | Dutput Add. | Size{Bytes) | Oper ™ Master PROFIBLIS
1 10 &4 word input con (Ox40,0xFF) W 1] 128 aMS00 M® Belations 15
2 10 32 word input con (0x40,0xDF) W 123 &4 SaMS0E Posit
3 10 20word input con (0x40,0:05) | T 192 40 M0t 303' on —
4 10 4 word input con (0xD3) I 232 & A G A
5 10 2 word input con (0xD1) I 240 4 AL il
B 10 32 word output con {0:80,0x0F) @ QW i} &4 HMS1:
7 10 20 word output con {0:50,0x03) QW 64 40 HMS1E
8 10 & word output con (0xE7) O 104 16 M5 Redundaricy
9 10 2 word output con (0xEL) i 120 4 IS 1 [] Redundancy
10 20 &4 wordinput con (Ox40,0xFF) T 244 128 %MB1 e e
11 20 32 wordinput con (0x40,0xDF) | TW 372 &4 M52 e e
12 20 20word input con (Ox40,0xD3)  Iw 436 40 MG2E ¥
>

Cantrol Impart .PE File

Master & [%ME344 % || %mMEg72 Fedundant |h7004 & || zm7ong Impart Felatiors..

I aster B #MEIT4 A e 7003 .

> Refrazh Tirme 2908 us Export Relations...

Figure 6-20. PROFIBUS extended configuration module

Details of the Configuration of the AL-3406 PROFIBUS Module
¢ Diagnostics: are configurable operands used to make the diagnosis of the interface and its related

modules.

o Master A: Range of memory operands (%MO which receives information of the
Master A diagnostics of the PROFIBUS Network.

o Master B: Range of memory operands (%MO that receives information of the
Master B diagnostics of the PROFIBUS Network.

o Redundant: Range of the memory operands (%M) that inform the status of the

redundancy.

¢ Redundancy: Enables or not the option of redundancy

After importing a .PB file to the project, it will be possible to edit the fields in the grid.

Import/Export

The button Export Relations is used to export the configurations of the relations for a *.CSV file,
which can be open in Microsoft® Excel. This can be used to make a backup of the relations

configurations

Button Import Relations works in a similar way, importing *.CSV file to the configurations of

relations PROFIBUS.
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ATTENTION:

- The maximum number of relations, which can be allocated, is 2000.

- For more details on how to configure one of the PROFIBUS module, see the user manual of the
respective equipment.

Program Module

The Program Module is a module that has routines developed to be executed in a AL-2004. The
name of a Program module always has one of the following formats:

e F-**: Function Module
e P-**: Procedure Module
e E-**: Execution Module

There are two languages for developing the Program Modules: Ladder and Structure Text (ST).

Ladder language is a graphic programming language that reminds the diagrams of electrical panels
used in industry before the entry of the CLP. This language is well accepted in the market due to its
simplicity for programming and the use of almost the same symbols of the diagram of relays. For
more details about this language, see the MasterTool XE Ladder Programming Manual.

Structure Text programming language, or simply ST, is a text language that join the classical
programming elements to develop algorithms. For more details, see the MasterTool XE ST
Programming Manual.

Both languages can be used simultaneously in the project, but they cannot be put together in a same
Program Module.

Ladder Program Module

The Ladder Program Module is represented in MasterTool Hadron XE by a graphic editor, in which
there are many concepts determined in MasterTool Ladder Programming Manual. This editor is
divided by logics, as shown in the following figure:
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P4l P-DGUCP.172 {11 Logics) ]

- [[Logic: 000 - CPU status

CHF
F-$TCP.044

SEM+00001

$6KM+00000 | Output..

| - | Logic: 001 - CPU eror message

@cr )\ dcr O @cr ) @ ) @ = |

FHM3000.4

%
%M7035 %M7035 %M7035 FM7035 [ | e moo000

r
=

FMTO36 SeMT03T FMTO3S Y
[KM+00000

MTO2S WMTOZ5 WMTOZ5

)

Logic: 002 - Timers for command buffers allocation tirme-out

@EE | @EE ' BEE | @EE | @RIEE
W%MESET W%MESES WMEST1 WMESTE WMESTS

k] k- k- k- k-
EM+32767 EM+32767 KEM+32767 KEM+32767 KEM+32767

_|” TEE |'|—|f TEE |'|—|/ TEE |'|—|/ TEE |_|

Figure 6-21. Window for editing the ladder program module

As a help for the language use, there is a left column where there is a button to minimize and

maximize a

Searching for a cert

logic.

ain Logic

To roll the view window of a Ladder program module for a specific logic, just go to the
Search/Logics... menu, with the program module open and inform the logic in the following

window:

% Find Logic

Find Logic

Type the number of logic to be found.

(%) Logica |0

4

(O Tag

Ok

Figure 6-22. Searching for a logic

Inserting an Instruction

The procedure to insert an instruction is the same for all them. For instructions that have operands or
any other parameter to be informed, a window is showed for the editing of them. This window
reflects the picture of the instruction box, as shown in the following figure:
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+« Instruction Edition EJ

Instruction Edition

Edition of the instruction parameters.

-

QR
13Parcel

ZM7035

LS

23Parcel

M 7037

LS

Fesul
ZM7035

4

[ ok ][ Cancel ]

Figure 6-23. Inserting an instruction in ladder program module
To insert an instruction with the program module open, follow the next steps:
1. Position the logic cursor in the cell where the instruction has to be inserted,;

2. Select in the instructions menu the group of instructions desired and select the instruction in the
group or select the corresponding button in the tool bar. If it is not possible to insert an
instruction due to the restrictions of the cell, the menu item and the button in the tool bar become
disabled;

3. Edit the operands related to the selected instruction indicating the address or the tag of the
operand.

Excluding an Instruction

The exclusion of an instruction is easily done, for you just have to select the instruction and press
DEL key or, in the Instruction/Remove menu.

Editing an Instruction

To edit an instruction just double-click on the instruction you desire to edit. The same window used
for inserting instructions opens, but with the current values in the corresponding fields.

ATTENTION:

Also, the instruction can be replaced but keeping the operand using the shortcut CTRL+T. The
instruction will be replaced by an equivalent. Each time that this shortcut is used over an instruction,
it will performed a change for a different one. Example: an instruction SUM can be replaced by SUB
and MUL

Cutting Instructions

An instruction or a group of instructions previously selected can be cut from a ladder program logic
with the keyboard command CTRL+X. A copy of them is transferred to the transference area and can
be again inserted in any point of a logic (since it does not overcome the limits of the logic) using the
keyboard command CTRL+V.
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Copying Instructions

Instructions copies in Ladder program is identical to cut instructions, but the copied instructions are
not excluded from the module. To copy instruction(s), just use the command CTRL+C and it or them
will be copied. To the transference area.

Pasting Instructions

Pasting instructions in a program module from instructions loaded in the transference area can be
done using CTRL+V keys. The instructions will be added to empty cells and will replace the filled
cells. It is not allowed to paste instructions in certain positions if they will put any pasted instruction
in a non-valid position.

Cutting Logics

A group of logics can be erased from a ladder program module using the Edition/Cut Logics...
menu. A copy of them will be put in the transference area, and can be again inserted in any point of
the module using the Edition/Paste Logics... menu

By using the menu command to cut logics from a ladder program module, the following window will
open to inform the logics to be cut:

+u Cut Logics E|
Cut Logics

Cut a band of logics from a madule to anather ar
az an image to andather software.

First Logic Last Logic
1 2 o £
[ Cut l [ Cancel ]

Figure 6-24. Cutting logics from a program module

Copying Logics

The copy of logics from a ladder program module to the transference area is identical to cut logics,
but logics copied are not excluded from the module. To provide a copy of logics, just go to
Edition/Copy Logics... and the following window will open:
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+« Copy Logics

Copy Logics

Copy & band of logics from & module to another
ar as an image to another softveare.

First Logic Last Logic
1 2 o 3
[ Copy l [ Cancel ]

Figure 6-25. Copying logics from a program module
In this window, you inform the logics to be copied.

Pasting Logics

Pasting logics in a program module, from logics loaded in the transference area can be done using the
Edition / Paste Logics... A window opens in which you inform the number of the logic is in which
the logics will be pasted. If it is the last logic, new logics will be included in the end of the program
module. If it is the first one or any in the middle, a displacement is done in the logics in order to rest

the inserted logics.
kPaste Logics il

Paste Logics

Paste a band of logics on the current module.

T arget Logic

fo =
| Paste I LCancel

Figure 6-26. Pasting logics in the program module

Inserting or Editing Logics Tags and Comments

Each of the logics used in a ladder program module has a tag associated, a comment briefly
describing the function of the logic and a field for notes to describe de logic in details. The tag and
the comment of the logic are shown in the first line of the logic when a program module is being
visualized in MasterTool Hadron XE.

To edit the tags and comments of a logic, just go to the Report / Logic Description... menu or right-
click on the logic and select the same menu. The following windows open:

The first one shows al the tags of the module:
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+i Logic Description E]

Tags

Logic Description

Insert the Tag, Description and Comments of Logic.

Description

Observation

DO0003 treatment active

DOO00Z treatment

Retain loss alarm reset

BN

Indication of communication QK with the expans

Indication of communication OK with the expans

Figure 6-27. Description of the logic

To edit the logics just click in one of the lines in the grid at the window above. The following

window will be shown:

+¢ Logic

Logic Description

Tag Editar, Description and Observation of Logics.

3

Tag: |

oK

Description: |Indicatiu:un of communication OF with the expansion racks.

Cancel

Obszervation:

Figure 6-28. Inserting or editing logic tags and comments

Editing Inputs and Outputs in Function Modules

A ladder function module, unlike what happens in running and procedure modules, allow you use
input parameters for the function and values to be returned after the same is executed. To edit such
input and output parameters just go to the Module / Edit Parameters... (Only for ladder function
modules). Clicking on this menu, the following window opens:
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v Parameters Edition @

Parameters Edition

Configure the output and input numbers and parameters

Input Parameters

Humber |3 E

Output parameters

Mumber |4 a

Farameters ..

Figure 6-29. Defining de amount of input and output parameters

In this window, the amount of input and output parameters is set, up to 10 for each one. To edit any
of these parameters, click the button Parameters... In any case, a window opens as shown in the
figure for edition:

4 Edition of the CHF Parameters E|

Parameter Edition
Edition of the CHF Parameters

Operand

1 HeMF02S

I Ok l ’ Cancel ]

Figure 6-30. Editing parameters in a ladder function module

ST Program Module

The ST Structure Text Program module, or simply ST, is represented in MasterTool Hadron XE by a
text editor, where you find several concepts determined in the ST Programming Manual of the
MasterTool XE. Such editor is quite similar to a standard text editor, but once it is dedicated to ST
language programming, it shows some characteristics, which distinguish it from other text editors.
The edition window of a ST program module is shown below:
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" Pef| P-BUFCMD.178 X
1 o= =
2 Alocacdo das waridveis glokais associadas 2 operandos do CF ou constantes
3 2lteradas na geracdo do cddigo.

4 #)
5

i VAR

7 (# Buffers de comandos dos mddulos AL-3415. Buffer de entrada. *)

g BuffersComandollL3415 AT Me400 ARRAY[O..179] OF INT:

9

10 (# Buffer de comandos do usudrio. Buffer de entrada. #)

11 BufferComandoUsrEntrada AT %MeSc0 H ARRALY[O..19] OF INT:

12

13 (* Buffers de comandos dos mddulos IEDs. Buffer de saida. *)

14 BuffersComandoIED AT %M&530 ARRAY[O..159] OF INT:

15

16 (# Buffers de comandeos dos mddulos AL-3202. Buffer de saida. *)

17 BuffersComandolL3z202 AT %M&740 & ARRAY[O..99] OF INT:

15

19 (# Buffer de comandos do usudrio. Buffer de saida. *)

z0 BufferComandolUsr3aida AT %M&340 ARRAY[O..19] ©OF INT:

21

22 (* Temporizadores de alocacdo dos buffers de entrada jutiliza instrucdes
23 TEE dentro de P-DEUCP) *)

24 Timers AT £Mese? @ ARRAY[O .. 8] OF INT:

5

G (* Estadeo das mdguinags de estade de cada buffer de entrada *)

27 EufferEntrada Estado AT £M7073 H ARRAY[O .. 8] ©OF INT:

Z8 BurrerEntradsa Estadolintigo AT :M70EE : ARRAY[O .. &] OF INT:

20 v

Figure 6-31. ST program module window

This editor highlights by the use of different colors the programming elements (variables, comments,
keywords, etc) to facilitate the visualization and comprehension of the program.

Undoing and Redoing Changes

ST module allows undoing the last changes made in the module. Such operation can be done from
the Edition / Undo menu or with the command CTRL+Z in the keyboard. The actions undone can
also be redone using the Edition / Redo menu or CTRL+Y keyboard command.

Cutting, Copying and Pasting

ST module allows that selected patches from the source to be transferred between the editor and the
transference area in Windows. Such operations are known s cut, copy and paste and can be accessed
through the Edition menu a also through keyboard commands.

Cut: this operation erases the whole selected text and sends a copy or it to the Windows
transference area. It can be accessed from the Edition / Cut menu or through the keyboard
commands CTRL+X or SHIFT+DEL.

Copy: this operation copies the whole selected text to the Windows transference area. It can be
accessed from the Edition / Copy or through the keyboard commands CTRL+C or
CTRL+INSERT.

Paste: this operation pastes the text that is within the Windows transference area to the position
indicated by the keyboard cursor. Such operation can be accessed from the Edition / Paste menu
or through the keyboard commands CTRL+V or SHIFT+INSERT.

Finding a Text within the ST Module

The toll Find allows the user to find a text inside the ST module. It is accessed from the Edition /
Find menu or through the command CTRL+F in the keyboard.

Find what: text to find.

Match case: if selected, differs uppercase from lowercase and vice-versa during the search of
the text.

Match whole word: if selected, searches only for the entire word.

Search up: if selected, searches for the text above the position of the cursor
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Find next: Finds the next occurrence of the text.
Replace: enables the replacement of the text.
Mark all: bookmark all lines where an occurrence of the text was found.

Find/Replace (%]

Fird what: || |

[] Match case [ Beplace ¥ ]
[ ] Match whale word

[]Searchup [ Cloze ]

Figure 6-32. Find window

Replacing a Text within the ST Module

The Replace tool allows the user to locate and replace a text within the ST module. It is accessed
from Edition / Replace menu or through the keyboard command CTRL+R.

Search for: text to search.

Replace for: text to replace.

Differ uppercase/lowercase: if selected, differs uppercase from lowercase and vice-versa
during the search of the text.

Search for entire word: if selected, searches only for the entire word.

Locate above: if selected, searches for the text above the position of the cursor.

Locate next: finds the next occurrence of the text.

Replace: replaces the current located occurrence of the text by the substitute text.

Replace all: replaces all occurrences of the text by the replacing text.

Mark all: bookmark all lines where an occurrence of the text was found.

Find/Replace ]
Find what: tent 1 [ FindNew |
Replace with: |te:-:t 2 | [ Beplace ]
[] Match caze [ Feplace &l ]
[ ] Match whale waord [ tdark &l ]
[] Search up [ Cloze ]

Figure 6-33. Replace window

Going to alLine

The toll Go to Line allows positioning the cursor in the desired line. It is accessed through the
Edition / Go... menu or through the keyboard shortcut CTRL+G:
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Go To Line PE|
Line number [1 - 512];
e +
[ Ok l [ Cancel ]

Figure 6-34. Go to Line window

Configuring the Diagnostics Operands

Each ST module makes available diagnostics for its functioning, as for instance, division by zero
error. The error codes are listed in the ST Programming Manual. The window is accessed from
Module / Operands / Diagnostics.

+4 Diagnostic Operand E|
I nitial O perand Fange
Fehd 7090 S| |ZRT090 to 7094 |

[ ok H LCancel ]

Figure 6-35. Window for the configuration of the diagnostic operands

Configuring Temporary Operands

Some arithmetic operations need operands to store some temporary calculations. The operand types
can be enabled individually. If it is necessary the use of an operand which is not enabled, it will be
generated a verification error. For each type of operand, it is possible to configure the initial address
and the amount of operands, but currently it is only necessary to configure four operands. The
window is accessed from Modules / Operands / Temporary.
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+u Temporary Operands

Memary Operands

Firgt Operand Range

x]

EMoo0s % | ZMO005 to k0003
[uantity
4 +]

w

[] Integer Dperands

Firzt Operand R ange
| |
[uantity
| |
[] Float Operands
Firzt Operand R ange
| |
[uantity
| |
[ ak. H Cancel ]

Figure 6-36. Temporary operands configuration window

57



7. Configuration of Hardware Modules

7. Configuration of Hardware Modules

This section describes the configuration of each hardware module used by Hadron remote. These
modules must be configured individually in order to correctly working.

AL-2005 - Multitask Coprocessor Module

AL-2005 is a coprocessor module used to communicate data with other devices. Each AL-2005
allows running from One to two communication drivers. The configuration of the drivers is done in
AL-2005 configuration window itself, as shown below:

+u AL-2005 Configuration

Diriver Application O | FEIe0el=]SEg=h naN 2 R

Diriver &pplication 1 | Mo Driver W Configure...

[ ok H LCancel ]

Figure 7-1. AL-2005 configuration module window

To configure a driver, you first have to select the type of protocol in the position where it was loaded.
l.e. the first loaded driver in AL-2005 (ID zero) must be configured as Driver Application 0. For the
second loaded driver, it must be configured as Driver Application 1.

To configure the driver you must click the Configure button.

ATTENTION:
For more information about loading a communication driver in AL-2005, see AL-2005 User
Manual.

MasterTool Hadron XE has the following options of communication drivers:

o Master Serial DNP3: Uses AL-2743 driver to implement DNP3.0 protocol. This module does
not allow other drivers to be loaded in the same AL-2005.

e Master MODBUS RTU: Uses AL-2734 driver to implement MODBUST RTU master protocol.

e Other driver: This option must be used when a driver not supported by MasterTool Hadron XE
is used, but is accepted by AL-2005. It is useful only for the calculation of the electric current
consumption in the rack to be correct.

e Nodriver: To use only if no driver was loaded in this position.

The configuration for each driver is described in Communication Protocol Configuration chapter.

AL-3130, AL-3132 e AL-3138 — Digital Input with Event Register
Module
AL-3130, AL-3132 e AL-3138 input modules are used in RTU for the acquisition of digital events.

These input modules can be used as usual input modules and/or event register and has the feature of
hot swapping. Each of them has 32 digital input points opt coupled with the following voltage levels:

e AL-3130: 125 Vdc
e AL-3132:48 Vdc
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e AL-3138:24 Vdc
For each AL-313X is possible to configure the debounce time, filter and storage of events.

p
% AL-3138 Configuration

==

Debounce

filo

Filter 0

| Keep old events

OK

Figure 7-2. AL-313x module configuration window

The option of configurations of the AL-313X are in details in the following table:

Parameters Default Values Notes
Debounce 10 0 to 255 Time in ms in which the interface ignores input
variations after a change.
Filter 0 0 or an even | Time in ms for the input filter
interval
between 10
and 254
Keep old events No

Table 7-1. Configuration options for AL-313x module

To get more information about configuration parameters for AL-313X interface family, see the
technical features of the product.

AL-3150, AL-3150/8, AL-3151 e AL-3151/8 — Analog Input Module

Input models AL-3150, AL-3150/8, AL-3151 e AL-3151/8 are used in Hadron RTU for the
acquisition of analog values of voltage, current, temperature, and yet the feature of hot swap.

Module Input channels Function
AL-3150 16 Voltage / Current
AL-3150/8 8 Voltage / Current
AL-3151 16 Temperature
AL-3151/8 8 Temperature

Table 7-2. Configuration options for AL-315x module

For each channel, it is possible to configure the input type. Such configuration is made in module
selection window.
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# AL-3150 Configuration  [X]

Channel | Type |
i [4 ko 20 ma -~ |
1 4 ko 20 b -
2 4 ko 20 b -
3 4 ko 20 md -
4 4 ko 20 m -
= 4 £ 20 ms -
&} 4 to 20 ma -
7 4 to 20 ma -
g 4 ko 20 b -
9 4 ko 20 b -
10 4 ko 20 ma -
11 4 ko 20 md -
12 4 ko 20 md -
13 4 ko 20 ik -
14 4 ko 20 ik -
15 4 ko 20 -

[ oK H Cancel ]

Figure 7-3. AL-3150 module configuration window

The table below describes the types of input, which can be configured, for each channel according to

the module:

Module

Channel type

AL-3150 or AL-3150/8

0Oa+10V
-10a+10V
Oa5V
-5a5Vv
0a20mA
4a20mA
0al0mA
-la+l1mA
-5a+5mA

AL-3151 or AL-3151/8

Thermocouple B, J, K, N, R, Sor T
Scale £ 60 mV

Scale £ 30 mV

RTD Pt 100

RTD Ni 10

Table 7-3. Inputs supported by AL-315x modules

AL-3202 - Digital Output Module

AL-3202 digital output module is used in Hadron RTU for commanding the equipment and can
operate both as single or double output (latched or trip/close). This module does not contain a
configuration window; the only configurations are executed in the edition window in the points

group.
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. Group Edition El
Description:
|
Group
Type: Addiess: uantity: Range: Data Format; Cuality: Quality Format;
000 & (=) |bO71000..001007
M J0E %2 (] | #M3106 to 2M3107 [] Select requested
Initial walue
[] Retain Initial walue; |0 Imitial quality; 132 &

Ewents Control

Event generation: [ead Band

Interface detection rmethod:

DO dizabling: Al

140

Rack Byte

Module *%E or %5 Operand

Pasition Operation Mode Latched hd

[ Ok ] [ Cancel

Figure 7-4. Point group edition window for AL-3202 module

Each AL-3202 has four communication points groups, one for each byte allowing so an individual
configuration for them. In the edition window, the option Operation Mode defines the behavior of the
outputs of the byte. In Latched mode outputs behave as simple outputs allowing the individual
command for each of them. In Trip/Close mode, the outputs behave as double outputs allowing only
double Trip/Close commands.

AL-3406 — PROFIBUS Network Interface

AL-3406 module is a PROFIBUS Master Communications interface. It is used in communication
with PROFIBUS slave devices and with the expansion racks. This option of use must be selected by
the user from the Expansion Rack options or Manual Configuration in the AL-3406 configuration
window.

+4 AL-3406 Configuration

(%) Expansion Fack
() Manual Configuration

Figure 7-5. PROFIBUS network configuration window

When configured for the expansion rack the whole configuration is automatically performed by
MasterTool Hadron XE. With the manual configuration option, this is done according to the
described in the section Extended Configuration Module — PROFIBUS AL-3406.

61



7. Configuration of Hardware Modules

AL-3412 - Ethernet Interface 10/100 Mbit/s.

AL-3412 module is an Ethernet 10/100 communication interface with support for ALNET |1 protocol
on TCP/IP. This protocol is used to configuration, monitoring and diagnostics of Hadron RTU
through MasterTool Hadron XE and for message interchange between the RTUSs, through ladder
ECR and LTR instructions.

. AL-3412 Configuration X
IF addreszs 192.168.01
Sub-net maszk Z85.255.255.0

(3 ateway default 0000

[ ] l [ Cancel

Figure 7-6. Configuration parameters for the AL-3412 network interface

ATTENTION:

It is not possible the existence of more than one Ethernet module with ALNET 11 protocol enabled.
Therefore, the use of one AL-3412 module prevents the ALNET Il protocol to be enabled in AL-
3414 module.

AL-3414 — MODBUS TCP Redundant Ethernet Interface

AL-3414 is a Ethernet 10/100 Mbps communication interface with support to the protocols ALNET
Il over TCP/IP, MODBUS TCP and MODBUS RTU over TCP/IP. The configuration of the
protocols is performed in AL-3414 configuration window itself, as shown in the following figure:

+u Configuragdo AL-3414

Ethernet module configuration

Canfigure the protocols and the addresses of the module.

IP Address f192.168.0.1 []ALMET I

Sub-net Mazk 255.255.255.0

Gateway default 0.0.0.0

MODBUS Client Relations
MODELS Configuration Tupe

| ClentMODBUS.. | [ Advanced. | @) Automatic O Marual

| ServerMODBUS.. | [ ok [ Concel |

Figure 7-7. AL-3414 interface configuration window

ATTENTION:

For further information about AL-3414 as advanced configuration and redundancy, see AL-3414
User Manual.
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ALNET Il Protocol

ALNET Il protocol as server is used for configuration, monitoring and diagnostics of Hadron RTU
though MasterTool Hadron XE. In addition, the ALNET Il protocol allows several RTUs to
interchange messages to each other, using for this LTR and ECR instructions.

Only one AL-3414 interface can be enabled to communicate with ALNET II. To enable the protocol,
mark the option ALLNET Il Protocol at the corresponding AL-3414 configuration window.

MODBUS Protocol

AL-3414 interface also implements server and client modes of the MODBUS RTU protocol on TCP.

This protocol is used for interchanging messages between RTUs and for the acquisition of IEDs data,
which implement a MODBUS server.

It is possible to use two types of MODBUS protocol: MODBUS TCP and MODBUS RTU over TCP.

The user must choose only one type of protocol in the advanced configuration window of the AL-
3414 module.

The MODBUS client has two configuration modes: automatic and manual. Automatic mode allows
to create relation between a MODBUS reading or writing and portions of the Hadron RTU
communication, allowing the accessed data form MODBUS servers to be easily configured to be
rehearsed to AL-3415 module — IEC 60870-5-104 Interface. In addition, the automatic mode controls
the connection, disabling for a minute the relations with communication problems by time-out. This
should be the preferential use.

In manual mode, there is no control over the connections with problems, nor is it possible to directly
configure the point read by MODBUS in AL-3414. However, in manual mode it is possible to
manually control the execution of each relation through the relations control memory. In this mode, it
is possible to use two more MODBUS functions: function 23 (Reading/Writing of Holding/Registers)
and a generic function, which can be freely assembled by the user.

For detail about MODBUS Client configuration in the automatic mode, see the section Configuring
the Relations of the MODBUS Clients in Communications Protocols Configuration chapter.

For detail about MODBUS Client configuration in the manual mode, MODBUS Server and
MODBUS advanced configurations see AL-3414 User Manual.

AL-3415 - Ethernet IEC 60870-5-104 Interface

AL-3415 module is the interface for IEC 60870-5-104 protocol in server (slave) mode. Each AL-
3415 allows connection with up to four clients, and each client can have an individual database.

AL-3415 configuration window has five tabs: general configuration and one tab for the database-
mapping configuration of each of the four clients. For more information about the operation of AL-
3415 interface, as well about its configuration parameters, see HADRON RTU — HD3002 User
Manual.

AL-3415 General Configurations

The general configurations of the AL-3415 are performed in the General tab in "AL-3415
Configurations".
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e AL

3415 Configurations

Cliert 0 || Client 1

IP Address

IP 132.1658.0.1

Mask 255.255.255.0

Gateway |(0.00.0

TCP Configurations
TCP initial tirme-out

Mumber of TCP transmission retries
Inactive time for connection cloging

Ack zending delay

Ewents Dueues

Enable event overflow indication.

Client 2 || Client 3

Segment
Tokal Events A B
Clientd 2000 3 ®O
Clent1 [2000 3 @O
Client2 2000 25 C®
Cliert 3 2000 ¥ O®
Free Eventz in the Segment
Searment & i
Searment B i

Diagriostic Operands
[] Enable diagnastic operands (M)
Qperand
%0010 to 0033
2 | #1000 ms
3 v
2 S| =E0s
10 o #10mz
|EC 104 Cammands Pulse Duration
Long Pulze
1000 o | ms
Short Pulse
500 & mz
General
Buftered Command Time-out
10000 8l s
Quantity of read events per cpcle
1000 -
[ (].8 ] [ Cancel

Figure 7-8. AL-3415 interface configuration window

Parameters in General tab can be configured as in the following table:

IP Address Default Range Note
IP 192.168.0.1
Mask 255.255.255.0
Gateway 0.0.0.0
Diagnostic Operands Default Range Note
Operands 10 It must be within | Uses the next 89 memory
the  operands | positions
area %M free
for the user.
TCP Configurations Default Range Note /Unit
TCP Initial Time -out 2 1a250 x 100 ms
Number of TCP transmission retries 3 la9
Inactive time for connection closing 2 1a255 X 60 s
Ack Sending Delay 10 1a100 x 10 ms
IEC 104 Commands pulse duration Default Range Note /Unit
Long Pulse 1000 1a 32767 ms
Short Pulse 500 1a 32767 ms
General Default Range Note /Unit
Buffered Command Time-out 10000 100 a 25000 ms
Maximum time for AL-
3415 wait for the return of
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the buffered command
sent to AL-2004. It must
be greater than the time-
out times configured in
AL-3202, IED DNP3 and
user modules
Quantity of read events per cycle 1000 1 a 1000
Events Queues Default Range Note/Unit
Client 0 200 A 10 a 4000
9 The sum of all the rows in
Client 1 2000 10 a 4000 a same segment must not
Segment A be over 4000, as well as
) 2000 the sum of the event rows
Client 2 Segment B 10 a 4000 must not be over 8000
events.
Client 3 2000 10 a 4000
Segment B

Table 7-4. Limit and default values for the parameters of configuration

Long and short pulse times are used to configure the buffered commands sent to AL-3202 modules
and to DNP3 driver. For AL-3202 module, the minimal time of the pulses is 20 ms.

In this tab is also possible to dimension the event buffer for each of the clients. AL-3415 has two
segments of memory destined to store events. Each segment can store up to 4000 events. For each
client must be configured is there is a row of events, in which segment the row is and its size.

Each AL-3415 has a group of internal points for the warning of loss of events, or overflow. In order
to they warn the loss of events, the option Enables warning of loss of Events.

AL-3415 can also perform two tasks in addition to the task of being an IEC 60870-5-104. It performs
the tasks of conversion of engineering points and calculations of analog alarms. Those tasks are
executed always when there are groups of internal points of Analog Inputs with Engineering
Conversion and Alarm Digital Inputs. Only first AL-3415 module perform such operations.

The tasks are performed in atomic way, i.e., when they start, the user application stops until such
tasks are completed. Since they demand a high time, in some cases, where there are many points,
many AL-3415 in the rack, this operation can demand too much time of processing, and so it is
necessary to disable the atomic processing of the tasks making these tasks parallel in relation with the
user application.

ATTENTION:
Please consult the Hadron Configuration — General Parameters section for more information
about the proper operation of the Buffered Command Time-out parameter.

ATTENTION:

The configuration of values between 1 and 250 in the TCP Initial Time-out parameter is only valid
from version 1.13 of AL-3415. For earlier versions, the values for this parameter must be between 1
and 9.

Clients Configuration

The clients are configured in the tabs Client 0, Client 1, Client 2 and Client 3 in the configuration
window. For each client is possible to configure the database mapping and the protocol
configurations.
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Configuring a Mapping
At the client configuration window it is possible to add, edit and rename a mapping. The following

table shows what are the types of database mapping that can be established:

ASDU Description Type | Format
M_SP_NA_1 | Single-point information DI D1
M_DP_NA_1 [ Double-point information DI D2
M_ST _NA_1 ([ Step position information DI D8
M_ME_NA_1 | Measured value, normalized value Al 116
M_ME_NB_1 | Measured value, scaled value Al 116
M_ME_NC_1 [ Measured value, short floating point value | Al F32
M_IT_NA_1 Integrated totals FC 132
C_SC_NA_1 | Single command DO D1

N
C_DC_NA_1 [Double command DO D2

N
C_RC_NA_1 |Regulating step command DO D2
C_SE_NA_1 | Set point command, normalized value AO 116
C_SE_NB_1 | Set point command, scaled value AO 116
C_SE_NC_1 |Set point command, short floating point | AO F32

value

Table 7-5. Types of data supported by AL-3415 interface

In the mapping edition mapping, you have to establish the mapping between a set of communication
points and its respective point and IEC 60870-5-104 address. Only a subset entirely contained within

a group of previously defined points can be mapped.

+u Edit Mapping

IEC 104 Froperties

[EC 104 Type

Single-paint infarmation w
I[EC 104 Address

1 1.8
Fointz Subgroup
Paint Type [mitial &ddress [Iuantity

1000 =6 &
[ ] l [ Cancel ]

Figure 7-9. Window for mapping edition of a group of communication points

Configuring Clients Advanced Parameters
The advanced parameters are accessed by clicking in Advanced Configurations.
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% Client Advanced Configurations E]

Fort nurmber 2404 k-
Common address of A50U 1 Er
Time-out of send or test APDUs [H) 15 = =
Timne-out for acknowledges in case of no data meszages t2 <t [t2][10 Al s
Time-out for sending test frames in caze of a lohg idle state [£3) 0 Al s
Maximurm difference receive sequence number to send state 12 4| APDUs
vanable [k]
Latest acknowledae after receiving w [format APD s [w] g & | 4PDUs

[ Ok ] [ Cancel ]

Figure 7-10. Advanced Configuration of an IEC104 client window
Advanced components can be configured as the following table shows:

AL-3415 Configuration Parameters | Default Values Notes /
Unities
Port number Client 0: 2404 1 to 65535
Client 1: 2405
Client 2: 2406
Client 3: 2407
Common address of ASDU Client 0: 1 1 to 65535
Client 1: 2
Client 2: 3
Client 3: 4
Time-out of send or test APDUs | 15 1to 255 S
(t1)
Time-out for ack now leads in case | 10 1 to (t1-1) S
of no data messages (t2)
Time-out for sending test frames in | 20 1to 255 S
case of long idle status (t3)
Maximum difference receive | 12 1to 32767 APDUs
sequence number to send status
variable (k)
Last acknowledge of/a receiving w | 8 1to 32767 APDUs
|-format APDUs (w)

Table 7-6. Limit and Default values for the configuration parameters of an IEC104 client

AL-3416 — PROFIBUS Slave Interface

This module has no configuration options.

AL-3417 — Ethernet DNP3 Interface

AL-3417 module is the interface for DNP3 protocol in server (slave) mode. Each AL-3417 allows
connection with up to four clients, and each client can have an individual database.

AL-3417 configuration window has five tabs: general configuration and one tab for the configuration
of the database mapping of each of the four clients. For more information about operating AL-3417
interface, as well as its configuration parameters, see HADRON RTU — HD3002 User Manual.
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AL-3417 General Configurations

General configurations of the Al-3417 are performed in the tab General in "AL-3417 Configurations"

¥ AL-3417 Configurations

Client 0| Client 1

IP &ddress

IF 19216801

Mazk 255.285.256.0

Gateway |0.0.00

TCP Configurations
Initial TCP time-out

Mumber of TCP transmission reties
Inactive time for connection closing

Ack zending delay

Events Qusues

Enable event overflow indication.

Client 2 || Client 3

Segment
Tatal events s B
Clientn  |1500 2 ®O0
Client1 1500 2 ®O0
Cliert 2 [1500 $d O®
Cliert 3 [1500 ¥ O®
Free Eventz in the Segment
Segment A 1]
Segment B 0

Diagnostic Operands
[] Enable diagnastic operands (%]
Operand
ZM0010 to ZM0033
2 & #1100 ms
3 g
2 & wB0s
10 2 #10ms
General
Buffered Command Time-out
10000 8l
Quantity of read eventz per cycle
1000 -
Clients connection
[] 1P clients connection
Listen Port
[ ]’ ] [ Cancel ]

Figure 7-11. AL-3417 interface configuration window

Parameters in General tab can be configured according to the following table:

IP Address Default Range Note
P 192.168.0.1
Mask 255.255.255.0
Gateway 0.0.0.0
Diagnostic Operands Default Range Note
Operands 10 It must be within | Uses the next 89
the operands | memory positions
area %M free for
the user.
TCP Configurations Default Range Note /Unit
TCP Initial Time -out 2 1a250 x 100 ms
Number of TCP transmission retries 3 la9
Inactive time for connection closing 2 1a255 X 60 s
Ack Sending Delay 10 1a100 x 10 ms
Clients connection Default Range Notes
Listen port 2000 1 to 65535 Connection  port  for
DNP3 clients used when
a connection with a
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client is by IP
General Default Range Note /Unit
Buffered Command Time-out 10000 100 a 25000 ms
Maximum time for AL-
3417 wait for the return
of the buffered
command sent to AL-
2004. It must be greater
than the time-out times
configured in AL-3202,
IED DNP3 and user
commands
Quantity of read events per cycle 1000 1a 1000
Events Queues Default Range Note/Unit
Client 0 o A 10 a 3000
9 The sum of all the rows
1500 10 a 3000 in a same segment must
Segment A not be over 3000, as well
1500 as the sum of the event
Segment B 10 a 3000 rows must not be over
6000 events.
1500
Segment B 10 a 3000

Table 7-7. Limit and default values for the configuration parameters

In this tab, it is possible to dimension the event buffer for each of the clients. AL-3417 has two
memory segments destined to storing the events. Each segment may store up to 3000 events. For
each of the clients it must be configured is there is a row of events, in which segment the row is and
its size.

Each AL-3417 has a group of internal points for the warning of loss of events, or overflow. In order
to they warn the loss of events, the option Enables warning of loss of Events.

AL-3417 can also perform two tasks in addition to the task of DNP3 server. It performs the tasks of
conversion of engineering points and calculations of analog alarms. Those tasks are executed always
when there are groups of internal points of Analog Inputs with Engineering Conversion and
Alarm Digital Inputs. All AL-3417 rack modules perform such operations, so, in case of failure of a
module, the tasks continue to be performed by other modules in the same order they have been
installed.

The tasks are performed in atomic way, i.e., when they start, the user application stops until such
tasks are completed. Since they demand a high time, in some cases, where there are many points and
many AL-3417 in the rack, this operation can demand too much time of processing and so it is
necessary to disable the atomic processing of the tasks making these tasks parallel in relation with the
user application.

To configure the engineering conversion and alarm calculation tasks to be parallel to the user
application it is necessary to mark the option Engineering Conversion and Alarms Calculation in
Next Cycle. This option reduces the time of the cycle of the AL-2004 CPU. As a collateral effect, the
operands in the CPU memory are updated in the cycle after the calculation, causing a delay of a
ladder cycle in the update of the operands.

AL-3417 allows DNP3 clients to connect themselves in two different ways. The first is each DNP3
client to connect in a separate listen port, when it is necessary to configure each of them in AL-3417.
In the second, all a clients connect themselves in the same listen port, but to differentiate the clients it
is necessary to configure an individual IP for each client. The option Clients Connection by IP,
when selected, indicates that the first form of connection will be used.
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ATTENTION:
Please consult the Hadron Configuration — General Parameters section for more information
about the proper operation of the Buffered Command Time-out parameter.

ATTENTION:

The configuration of values between 1 and 250 in the TCP Initial Time-out parameter is only valid
from version 1.04 of AL-3417. For earlier versions, the values for this parameter must be between 1
and 9.

Clients Configuration

Clients are configured in Client 0, Client 1, Client 2 and Client 3 tabs in the configuration window.
For each client it is possible to configure the database mapping and the protocol configurations.

Clients Configuration — Configuring a Mapping

In the client configuration window it is possible to add, edit and rename a mapping. The following
table shows which types of database mapping that can be established.

DNP Group Description Type | Format
1 Binary Input DI D1
3 Double-bit Binary Input DI D2
10 Binary Output DO D1
N

20 Counter CN 116
ul16
132
U132
30 Analog Input Al 116
ul16
132
uI32
F32
40 Analog Input AO 116
ul16
132
uI32
F32
N

Table 7-8.. Types of data supported by AL-3417 interface

In the mapping edition window, you must establish the mapping between a set of communication
points and its respective DNP3 point and address. It will only be allowed to map a subset entirely
contained within a group of points previously defined.

There are two types of DNP group, which are automatically mapped. All mapping with group 10
Binary Output also maps group12 Control Relay Output Block for the same points of communication.
Thus also by mapping for group 40 Analog Output they also map the same points of communication
for the group 42 Analog Output Command.

For mapping of group 20 Counter it is possible to select if the respective group 22 Frozen Counter
also must be mapped. This is performed by selecting the option Map group FC.
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o Edit Mapping E|

DMP3 Properties

Group: Binary Input b

W ariation: Packed format £ “Wariation:
Ewert wariation: | 'without time v Ewent variation:
Index: 1] 0.15 Index:

LEAET

Event class: 1 Ewent clazs:

Points Subgroup

Faint Tupe Initial Address: Cuantity
1000 s |16

43

[ 0K ][ Cancel ]

Figure 7-12. Mapping edition for a group of communication points window

In the mapping window within DNP3 Properties group, field Group is used to select which DNP3
group to which the mapping will be performed; the possible groups are listed in the Table 7-8.. Types
of data supported by AL-3417 interface. Types of data supported by AL-3417 interface, Variation
and Event Variation are used to configure the variation of the data which will be returned is the
DNP3 client does not specify a variation in the requisition of data, or in the case of unsolicited
messages. The field Variation is destined to configure static data variation and Event Variation is
destined to configure the variations for the events.

Index field is used to configure the index of the first mapping point in DNP3 protocol.

Event Class field is used to configure in which class the event in current mapping will be stored.
Remember that, is class 0 is configured, it will not be reported events for this mapping, and that
groups 10 and 40 have the values for this field fixed in zero.

Client Configuration — Configuring the Advanced Parameter of the Client

Advanced parameters are accessed by clicking in Advanced Configurations. In the advanced
configuration window is possible to configure the options of the Data Link layer and DNP3 protocol
Applying and configure the options for unsolicited messages.

Configuring Data Link Layer
DNP3 Data Link layer configuration is performed in Data Link Layer tab.
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44 Client Advanced Configurations EJ

Data Link Laper | &pplication Laver | Unsolicited Messages

Addreszing Confirmation meszages

Origir: 1] £ Miode: Mewer e
Drestity: 0 £ Retries:

Client 1P Tirmne-out: s
Listen port: 20000 -

[] Walidate DMP addresses
[] Enables self-addressing

Others
Lirk test: 10000

4F

ms

[ Ok ] [ Cancel ]

Figure 7-13. DNP3 Data Link layer configuration window
The parameters of Data Link Layer can be configured the way the following shows:

Addressing Default Range Note
Source 0 0 to 65519 DNP3 Address of this
server

DNP3 address of the

Destination 0 0t0 65519 client connected

Connected IP client used
Client IP x KK when the connection of
the client is by IP

Address of the listen port
for connection of the

Listen Port 20000 1to 65519 client. Used when the
client connection is not by
IP
Confirmation Message Default Range Note
Mode Never . Never Controls the confirmation
e Sometimes by the client of _the
messages transmitted
e Always through AL-3417
Number of times AL-3417
will retransmit the
Retrials 0 0to 10 message if it does not

receive the confirmation
from the client

Time-out 1000 0 to 4294967295 ms
Others Default Range Note
Link test 10000 0 to 4294967295 Time in which a message

will be sent for testing the
link if there is no other
transmission by  both
sides.

Unit: ms.

Table 7-9. Configuration parameters for DNP3 Data Link layer
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WARNING:

The link test must be enabled in only one of the two DNP3 communication devices, i.e., only on
the client (master) or only on the server (interface).

In addition to these parameters, there are two more options, which control the DNP3 address. If the
option Validate Addresses DNP is marked, AL-3417 will only accept messages whose source and
destination addresses match with the values configured respectively in fields Destination and
Source. l.e. field Source in the message must match the value of the field Destination configured by

the client and vice-versa.

The option enables self-addressing enables the reception of messages with the address 65533 of the

DNP3 client.

Configuring the Application Layer

DNp3 application layer configuration is performed in the tab Application Layer.

k- Client Advanced Configurations

I Unzolicted Messages |

x|

—Fragmentation

W Allow tranemizsion of multifragmented responses

¥ Bequest confimation of multifragmented responses

Fragmert size: |249 :’ bytes
—Confirmation meszages

Tirme-out: |1|:||:||:| ::I e
—Integrity polling

v Send digital outputs on integrity polling
¥ Send analog outputs on integrity polling

—Synchronizm
[ Enable time synchronization request Period: 10000 ::I s
¥ Accept time synchronization command

— Cormmand
Select command time-out: | 5000 :I ms

— Control of Events Owverflow

% Reset events quele

" Keep olds events

ak I Cancel

Figure 7-14. DNP3 application layer configuration window

The parameters in Application Layer tab can be configured as follows:

Fragmentation Default Range Note
Size of the application
Fragment Size 249 layer for messages
sending
Confirmation Messages Default Range Note
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Time-out

1000

0 to 4294967295

ms

Synchronism

Default

Range

Note

Period

10000

0 to 4294967295

Period for AL-3417 to
request the DNP client for

the synchronism. It is
enabled when the option
Enables  Synchronism
Request is marked.

Unit: ms.

Command Default Range Note

Time-out command Select 10000

0 to 4294967295 Period for AL-3417 to
request the DNP client for
the synchronism. It is
enabled when the option
Enables  Synchronism
Request is marked.

Unit: ms.

Table 7-10. DNP3 configuration parameters for the application layer

Parameters of the group Fragmentation are fixed and cannot be changed. They are shown only to
exhibit which are the option used by AL-3417. The option Allow transmission of multi-fragmented
messages allows to divide an application message that is larger than the size defined in Fragment
Size in smaller messages and sending them one by one. The option Request confirmation for multi-
fragmented messages enables AL-3417 to request to client a confirmation that he received the
message with the fragment of the application message.

In the group Integrity Polling, the options for answering an integrity polling (requisition of reading
of g60v1 object) are configured. The option Send digital outputs on integrity polling enables AL-
3417 to insert mapping data of the objects 10 Binary Output with the data answered in the integrity
polling. In option Send analog outputs on integrity polling enables AL-3417 to insert mapping data
of the objects 40 Analog Output with the data answered in the integrity polling.

In the group Synchronism, the option Enable time synchronization request enables AL-3417 to
request a synchronism from the client. This request is done in the first message transmitted to the
client after the configured time in field Period is exceeded. The option Accept Time
Synchronization Command enables AL-3417 to receive and run the synchronism setting
commands.

The group Control of Events Overflow configures how AL-3417 will behave when a queue
overflow occurs. The option Reset events queue works in the same way as AL-3415, i.e., when an
overflow occurs all the events present on the queue will be removed. Optionally, an overflow event
can be generated in the case of the option Enables warning of loss of Events is checked on the AL-
3417 configuration window.

In the other way, the option Keep old events makes the client to ignore all new events that may occur
while the overflow condition is present. This also includes the warning overflow event, configured on
the option Enables warning of loss of Events on the AL-3417 configuration window. With this
option, the only way of receiving and queue overflow warning is through the specific flag on 1IN
field of the DNP3 response message.
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ATTENTION:

The Select command time-out field is applicable for any Select command received by AL-3417
module. Some command destinations have also a second Select command time-out setting. For the
proper operation of the select command, the time-out value set for AL-3417 module must be greater
or equal than the other time-out parameters. Selection commands for DNP IEDs have a fixed
5.000ms time-out value on the AL-2743 driver and the trip/close selection commands for AL-3202
modules have a configurable time-out setting available on the General Parameters tab of Hadron
Configuration item on configuration module. The selection commands for MODBUS IEDs, latched
commands for AL-3202 and user commands do not have a second time-out parameter and then use
the time-out setting for the AL-3417 module.

Configuring Unsolicited Messages
Configuration of unsolicited messages is performed in Unsolicited Messages tab.

4« Client Advanced Configurations g‘

Diata Link Laver | &pplication Laper | Unsolicited Meszages

Enable
Cantral
Retries: a "
Tirne-out; 1000 o | ms
Try agair: &0000 o ms

Triggering conditions

By minirmurm quantity By time
Clags 1: 10 S| events 1000 o ms
Clags 2 10 S| events 1000 o ms
Class 3 1a o events 1000 o oms

I oK l [ Cancel

Figure 7-15. Unsolicited messages configuration window
The parameters of the Unsolicited Messages tab can be configured as next table shows:

Control Default Range Note
Number of times AL-3417
Retrials 0 0 to 65535 will try to transmit the
message
Time-out 1000 0 to 4294967295 ms
Try again 60000 0 a 4294967295 Period of time in which

AL-3417 will try to
transmit again the
unsolicited messages
after exhaust the retrials.

Unit: ms.
Starting conditions Default Range Note
Minimum amount Class 1: 10 0 to 255 Minimal amount of events
Class 2: 10 in a class to fire off

unsolicited messages.
Class 3: 10
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Time Class 1: 1000 | 0 to 4294967295 Minimum time an event in
Class 2: 1000 a class can be stored and
not being sent by a

Class 3: 1000 unsolicited message.

Table 7-11. Configuration parameters for unsolicited messages

In order to the unsolicited messages works it is necessary that in addition to enable the option Enable
in the configuration window, it is also necessary that the DNP3 client send a request to enable using
the function 20 Enable Unsolicited Messages.
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8. Configurations of Communication Protocols

MODBUS RTU Master — AL-2734

The master protocol MODBUS RTU is implemented by the driver AL-2734, which runs on AL-2005
coprocessor module. In the configuration window of such protocol is possible to configure the groups
of communication points, as well as the configuration of the serial channel.

%+ MODBUS RTU Configuration 3

Variable ‘ MODBUS Function ‘ Polltime ‘

Description Device Address address
1 01 Read Coil Status 10
2 02 Read Input Status 10

w
[SERNER
(S X

03 Read Holding Registers 10
03 Read Holding Registers 10

-

< >
COM Froperties... Inzert Relation... ] l Edit Relation... ] [ Bemove Relation ]

[ Ok ][ Lancel ]

Figure 8-1. MODBUS RTU protocol configuration window

Configuring the Groups of Communication Points

In the MODBUS RTU configuration window is possible to insert, edit or remove relations. Each
relations establish a MODBUS function to a group of communication points.

MODBUS Function Description Type Format
01 Read Coil Status DI D1, D2, D8
02 Read Input Status DI D1, D2, D8
03 Read Holding Registers | DI D1, D2, D8
Al 116, UI16, 132, UI32, F32
04 Read Input Registers DI D1, D2, D8
Al 116, UI16, 132, UI32, F32
05 Force Single Coil DO D1, D2, D8
06 Preset Single Registers | DO D1, D2, D8
AO 116, UI16
15 Force Multiple Coils DO D1, D2, D8
16 Force Multiple Registers | DO D1, D2, D8
AO 116, UI16, 132, U132, F32

Table 8-1. Table MODBUS functions

MODBUS types of registers (Input registers and holding registers) are 16 bits integer numeral, but
they can be associated to digital types or to 32 bits numerical types.

When a register is associated to a digital type (DI or DO), the group of points must contain size
multiple of 16 and each register is copied to the respective set of 16 points. In this case, the bit zero
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(less significant) of the register is copied to the first point of the set, bit one is copied to the second
point and so on.

When a register is associated to a 32 bits analog type (Al or AO) (132, U132, F32), two registers are
read or written for each point of the group, where the first register is stored in the high part (bit 31 to
16) and the second register is stored in the lower part (bit 15 to 0) of the point. The moving order can
be inverted by marking the option Swap Word in the group edition window.

ATTENTION:
When a MODBUS register is associated to a group with a format different of 16 bits, the amount of
points of the group does not correspond to the amount of register read or written.

The group edition window allows editing the MODBUS relation associated to the group of
communication points. Items Group, initial value and event control have the same behavior than
those in Standard Group Edition Window. For the edition of the relation, it was added item IED only.

44 Group Edition

Description:
|

Group
Type: Address: Quantity: Range: Data Format; Quality: Guality Farmat:

A + | (5000 16 % |[Z]) |AI5000.45015 132 v
17 [(-] |*I0800 to %|0816

LENE S

iy

| 800

Imitial walue

[] Retain Initial value: |0 Imitial quality: 152

4

Evwents Contral

Ewent generation: Always dizabled “ Dead Band
Interface detection method:

DO dizabling: A

IED

~
-

Device address: 1

MODBUS Funchion: 03 Read Holding Reqisters hd

Address: 1 1.32

~
o
~
b

Polltime: 10 % 100ms [] Swapword

I Ok l [ Cancel

Figure 8-2. MODBUS RTU points group edition window
The options of item IED can be as in the following table:

IED Parameters Default Values Notes
Device address 1 1to 247 Address of the slave device.
Function MODBUS function described in Table 8-1.
Address 1 1to 65535 | Address of the point in the device.
Poll time 10 0to 10000 |x 100 ms
Note: Enables continuous polling

Table 8-2. IED MODBUS configuration parameters
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ATTENTION:

Al-2734 driver has operand for disabling the relations, which are used to remove the scanning
relations. Such operands are automatically configured by MasterTool Hadron XE within the draft
operands area, and are initialized with the value zero at the startup of the RTU (relations always
enabled). These operands must not be changed by user.

Configuring Serial Channel

In the group edition window is possible to configure the properties to the serial channel clicking in

COM Properties...
#u MODBUS RTU Serial Property
Serial Chanel Contral
AL-2005 Serial Port | AR Retries 3 s
=peed 3500 ¥ | bps Tirne-out 10 % | ¥10ms
P arity Qdd W
StopBitz 1 w
Handshake R5-455 hd
Tranzmission Delay 1 S| 2 10ms [ ak. l [ Cancel

Figure 8-3. MODBUS RTU serial channel configuration window
Properties in the window can be configured like in the following table .

Serial Channel Parameters Default Values Notes
AL-2005 serial port A AorB
Speed 9600 e 38400 bps
e 19200
e 9600
e 4800
e 2400
e 1200
e 600
e 300
o 150
Parity Odd e No parity
e Odd parity

e Even parity
e Always zeroed
e Always on

Stop bits 1 1to2
Handshake RS-485 e RS-485
o RTS always on
e RTS/CTS
Transmission delay 1 0to 99 x 10 ms
Retrials 3 0to 99
Time-out 10 10 to 1000 x 10 ms

Table 8-3. Serial channel configuration parameters
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DNP3 Serial Master

DNP3 master protocol is implemented by the driver AL-2743, which runs on AL-2005 coprocessor
module. In the configuration or this protocol, it is possible to configure the groups of configuration
points, as well as the serial channel configuration.

b~ DNP Driver Group Edition x|
L . - Yariable .
Description DNP3 Object Device Address i et Polltime

1 Single-bit Binary Input {objl, warl) i} i} 10
2 32-bit Analog Input {obj30, varl) a i} 10
3 32-bit Analog Input without Flags {obj30, war3) i} i} 10
| | i

DMP Driver Configuration. . | Inzert Felation. .. Edit Relation I Remove Relation |

ok I LCancel |

Y

Figure 8-4. DNP3 driver group configuration

Configuring the Groups of the Communication Points

In DNP3, configuration window is possible to add, edit or remove relations. Each relation establishes
a relation between a group of points of a DNP3 device and a group of communication points. The
possible relation of groups is shown on the following table:

DNP3 Object | Description Type Format Quality

and variation

Olvl Single-bit Binary Input DI D1 QA, QC or QE
Olv2 Binary Input with Status DI D1 QE

0O10v2 Binary Output Status DI D1 QE

O12vl Control Relay Output Block DO N QA

O30v1 32 bit Analog Input Al 132 QE

0O30v2 16 bit Analog Input Al 116 QE

0O30v3 32 bit Analog Input without Flags Al 132 QA, QC or QE
0O30v4 16 bit Analog Input without Flags Al 116 QA, QC or QE
0O40v1 32 bit Analog Output Status Al 132 QE

040v2 16 bit Analog Output Status Al 116 QE

041vl 32 bit Analog Output Block AO N QA

041v2 16 bit Analog Output Block AO N QA

Table 8-4. DNP3 Objects

The edit group window allows editing the DNP3 relation associated to the group of communication
points. Items group, initial value and events control, have the same behavior as in the standard group
edition window. For the edition of relations, it was only added item IED.
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4 Group Edition E]
Diescription:
|
Graup
Type: Addiess: (uantity: Fange: D ata Format: Guality: Guality Format:
500 =1 E [ Disom QOE v
%M 2302 5|2 (&) | #%M4302 to %4303
Iritial walie
[] Retain Initial value: |0 Initial quality: 2 £

Ewents Control

Event generation: flwaps enabled - Dead Band

Interface detection methad: | QC v

DO dizabling: A0

IED

Device address: 0 v

DHP3 Object Single-bit Binary [nput [obi1, warl) "3
Address: 0 & oo

Polltime: 10 = #100ms

Figure 8-5. DNP3 Window for the edition of a group of communication points
Options of item IED can be configured as shown in the following table:

IED Parameters Default Values Notes

Device address 0 0 to 65519 Address of the
slave device

DNP3 Object Object and value
described in Table
7-4

Address 0 0 to 65535 Address of the
object at the device

Pool time 10 0 to 65535 x 100 ms
Note: disable polling
for this group

Table 8-5. IED DNP3 options

Configuring DNP3 Driver Properties

In the window for group edition, it is possible to configure the properties of the driver by clicking in
DNP driver configuration.

The window distributes the configuration options of the driver in four groups: Serial Channel, Link,
Applications and Classes.

Configuring serial channel
The configuration of the serial channel is performed in Serial Chanel tab.
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44 DNP 3.0 Master, Driver Configuration

Enlace | Application | Classes

AL-2005 Serial Port A ~
Speed 9600 || bps
Farity Ewven w

Stop bitz 1 w
Handshake R5-485 b
Tranzmission Delay 10 & ms

I ok ][ LCancel l

Figure 8-6. DNP3 master driver configuration window
The option of the serial channel can be configured as the table below shows:

Serial Channel parameters | Default Values Notes
AL-2005 serial port A AorB
Speed 9600 e 38400 bps
e 33600
e 28800
e 19200
e 14400
e 9600
e 4800
e 2400
e 1200
e 600
e 300
e 150
e 75
e 50
Parity Even e No parity
e  Odd parity
e  Even parity
Stop bits 1 1to2
Handshake RS-485 e RS-485; RS-485: RTS signal is
© RIS aayson; | lned o0 0 e
e RTS/CTS transmission and turned
off in the end.
RTS/CTS: handshake for
RS-232C modem
Transmission delay 10 0to 32767 ms

Table 8-6. Serial channel parameters for Master DNP3 driver

Configuring Link Layer.
The configuration of the link layer of the DNP3 protocol is performed in the Link tab.
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% DNP 3.0 Master Driver Configuration

Serial Channel

DNP Address 100 &
Link Corfirm Mode Sometimes b
Tirne-out 500 o owlms
Retrie: 3 E

[ ak H Cancel ]

Figure 8-7. Window for the configuration of the link layer of DNP3 driver
The options for the link layer can be configured in according to the following table:

Link layer parameters Default Values Notes
DNP3 Address 100 0 to 65519 Master address in DNP3 network
Link confirm mode Some times . Never None: Driver never asks for link confirmation

e  Some times
e Always Sometimes: driver asks for link confirmation only in
intermediary frames, i.e., which is not the last of a
multi-frame segmented message

Always: driver requests link confirmation for every
transmitted frames.

Time-out 500 0 a 65535 X 1ms - time-out links request
Retrials 3 0a255 Number or retrials for link request

Table 8-7. Parameters for link layer of master DNP3 driver

Configuring Application Layer
The configuration of the application layer of DNP3 protocol is performed in Application tab.

83



8. Configurations of Communication Protocols

+« DNP 3.0 Master Driver Configuration

Sernial Channel | Enlace i £

Tirme-out
Retries 3 x

Automatic Reguests

[ ] Measure the delay in the synchronism procedure

[] Fun time synchranizm when indicated by 1IN

[] Clear "Restart bit" at device reboot

[] Run integrity polling in the device startup

[] Run integrity polling after an anomalous situation

[] Run integrity palling after an averflaw buffer event

[ ] Fun integrity palling after the time-aut loss with device

[ ] Fun Claszes 1, 2 and 3 poling when requested

[ ok H LCancel ]

Figure 8-8. Master DNP3 driver configuration window
The options for the application layer can be configured according to the following table:

Application layer parameters | Default Values Notes
Time-out 1000 0 to 65535 X 1ms time-out for application request
Retries 3 0to 100 Number of retries for application request

Table 8-8. Application layer parameters for Master DNP3 driver

Automatic requests are fired offs by the occurrence of a fire-of event. This feature allows configuring
the behavior of DNP3 driver according to the characteristics of the slave devices. Automatic requests
are detailed in the following table:

Automatic request Description
Measure the delay in the [ Uses the function 23 Delay Measurement to measure the delay in the
synchronism procedure transition of message by physical mean before a time setting command in a

slave device. It must be used together with the automatic request Run Time
synchronism when indicated by IIN.

Run Time synchronism when | Runs setting time command in the slave device when indicated in the last

indicated by IIN. answering message through the bit NEED_TIME in INN field.
Zeroes “Restart bit” when the | Sends the zeroing command of the bit DEVICE_RESTART when receiving a
device restarts message with such bit in one.

Some slave devices only restart the communication with the master after
zeroing this bit.

Run integrity scan Integrity scan or integrity polling runs in specific moments in order to update
the values of all the points of the slave device and reading all events. The
integrity scan is composed by a reading request of classes 0, 1, 2 and 3 shot
in the following situations:

. When the slave device starts, i.e., the DEVICE_RESTART of the INN
is in one. It is recommended to use this automatic request together with
the automatic request of zeroing the “Restart bit”.

e  After an abnormal situation, like loss of configuration. It is indicated by
the bit CONFIG_CORRUPT of the INN.

e After a blowup in the event buffer of the slave, indicated by the bit
EVENT_BUFER_OVERFLOW of the INN.

. After a time-out in the communication with the slave.
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Automatic request

Description

when requested

Run scan of classes 1, 2 and 3 [ Runs the reading of the events of the three classes when one of the bits

CLASS_1 EVENTS, CLASS_2 EVENTS and CLASS_3 EVENTS of the INN
is in one.

Table 8-9. Automatic requests of the master DNP3 driver

ATTENTION:

The field IIN (from internal indication) is a field of the response frame of a DNP3 slave device. It is
present on every frame.

Configuring the Class Polling Period
The configuration of polling period of DNP3 classes is performed on Classes tab.

+« DNP 3.0 Master Driver. Configuration

Class 0
Clazs 1
Class 2
Clazz 3

Sefial Channel | Enlace | Application | Classes
0 = | #100ms
0 = | «100mz
0 & ®100rmns
0 % | ®100rms
[ 1].8 l [ Cancel ]

Figure 8-9. Class polling period configuration window

The polling period of DNP3 protocol classes can be configured according to the following table:

Polling Period Default Values Notes

Class 0 0 0 a 65535 x100ms
Class 1 0 0 a 65535 x100ms
Class 2 0 0 a 65535 x100ms
Class 3 0 0 a 65535 x100ms

Table 8-10. Class polling period on DNP3 driver

Ethernet MODBUS Client — AL-3414

The protocol MODBUS over Ethernet Client is implemented in the AL-3414 module. It is possible to
configure the AL-3414 to use two types of MODBUS protocol over Ethernet: MODBUS TCP and
MODBUS over TCP/IP.
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ATTENTION:

This section describes the automatic configuration of the relations of the MODBUS client. For other
information about AL-3414, see also section AL-3414 —- MODBUS TCP Redundant Ethernet
Interface.

Configuring the Relations of the MODBUS Client

The configurations of the relations of the MODBUS client are performed in the MODBUS TCP
configuration window, which is accessed by clicking MODBUS client in the configuration window
of the AL-3414.

+& MODBUS TCP Configuration

i . ¥ariable
Description ‘ 1P Port | Device Address Address ‘ MODBUS Funct
1 192,1658.15.109 S0z 1 1 02 Read Input Status
2 192,1658.15.76 S0z 1 1 02 Read Input Status
< ¥
Inzert Relation. . l ’ Edit Relatiot... ] [ Bermove Relation ]
’ ok ] ’ Cancel ]

Figure 8-10. MODBUS TCP configuration window

Configuring the Group of Communication Points

In the MODBUS TCP configuration window is possible to insert, edit or remove relations. Each
relation establishes a MODBUS function to a group of communication points.

MODBUS Function | Description Type Format
01 Read Coil Status DI D1, D2, D8
02 Read Input Status DI D1, D2, D8
03 Read Holding Registers | DI D1, D2, D8
Al 116, UI16, 132, UI32, F32
04 Read Input Registers DI D1, D2, D8
Al 116, UI16, 132, UI32, F32
05 Force Single Coil DO D1, D2, D8
06 Preset Single Registers | DO D1, D2, D8
AO 116, UI16
15 Force Multiple Coils DO D1, D2, D8
16 Preset Multiple Registers | DO D1, D2, D8
AO 116, UI16, 132, U132, F32

Table 8-11. MODBUS functions table
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ATTENTION:

When a group is edited or inserted, the diagnostics operands of the associated communication
modules are configured to %MO000 and %MO0001. Only after the verification of the project, such
operands are configured to one of the operands in the draft area. The configurations of such operands
are only possible using AL-3414 in the manual mode.

The registers MODBUS types (Input registers and holding registers) are integer numerals of 16 bits,
but they can be associated to digital types or to numerical typos of 32 bits.

When a register is associated to a digital type (DI or DO), the group of points must contain a multiple
of 16 size and each register is copied to the respective set of 16 points. In this case, the bit zero (less
significant) of the register is copied to the first point of the set, the bit one is copied to the second and
so forth.

When a register is associated to an analog type (Al or AO) of 32 bits (132, U132, F32), two register
are read or written for each point of the group, where the first register is stored in the high part (bits
31 to 16) and the second register is stored in the low part (bits 15 to 0) of the point. The moving order
can be inverted by marking the option Swap Word in the group edition window.

ATTENTION:
When a MODBUS register is associated to a group with a format different of 16 bits, the amount of
points of the group does not match the amount of register read or written.

The window for edition of groups allows editing the MODBUS relation associated to the group of
communication points. The items Group, Initial Value and Event Control have the same behavior of
the standard window for edition of groups. For the edition of relation, it was added the item IED
only.
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B Group Edition El
Description:
I
Graup
Type: Address: [uiantity: Range: [ata Format: Quality: Quality Format;
Al + | |BO01E > 16 - [=] |AI5016..£15031 |32 v
#l v S\ (17 [=] |#I0817 to 210833
Iitial value
[] Retain Initial walug: |0 Initial quiality: 132 ¥

Ewvents Contral

Ewent generation: flways disabled v Dead Band

Interface detection method:

D0 dizabling: A
IED
Device addiess: 1 - |P: |0.0.00 Port: |502 E
MODBUS Function: 03 Read Halding Reqisters b
Address: 1 S| |1.32
Palltirne: 10 2w 100ms [] Swapword
Time-out 1 5 = 100ms [ Mutiple Request
[ Ok l [ Cancel

Figure 8-11. MODBUS TCP group configuration window
Options for IED item can be configured as shown below:

IED Parameters Default Values Notes

Device Address 1 1to 255 Address  of the
slave device.

IP 0.0.0.0 1P address of
MODBUS server.

Port 502 0 to 65535 Connection port in
MODBUS server.

Function MODBUS functions
as described in
Table 7-10.

Address 1 1 to 65535 .Address of the
point in the slave
device.

Poll time 10 0 to 10000 x 100 ms
Note: zero enables
continuous polling

Time-out 30 1to 255 x 100 ms

Table 8-12. Parameters of IED item for the edition of MODBUS TCP group
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ATTENTION:

When a time-out in the communication of relation occurs, such relation will be disabled for a minute
while a new retrial will take place. If the problem persists, the relation will again disabled for a
minute. This procedure will be repeated until the communication normalizes.

The disabling control of relations is performed by operand configured by user in the configuration
window of the AL-3414 module. The values of these operands must not be changed by user.

Configuring Multiple Requests Relations
To enable the option for multiple requests it is necessary to mark the option Multiple Requests.

When enabled, indicates that the respective server equipment supports receiving two or more
MODBUS requests in parallel, i.e., the second or posterior requests may be sent even before the first
has been answered.

In order to the requests for a certain server, equipment can be sent in a multiple way, it is necessary
that all the relations associated to the IP address have this field enabled.

This field is meaningful only when a particular server machine has more than one addressed to the
same ratio.

This parameter is valid only for MODBUS TCP protocol, since MODBUS RTU on TCP/IP protocol
does not support the handling of multiple requests.
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9. Installation

This chapter describes how MasterTool Hadron XE is distributed, hardware requirements and
software needed to its execution, the procedure to installation in HD from distribution CD-ROM and
how to initialize MasterTool Hadron XE running.

Distribution CD-ROM

O MasterTool Hadron XE is distributed in a pack containing:

e One CD-ROM
e License Contract for Altus Software

CD-ROM contains a folder called MasterTool Hadron XE that contains the Autorun.exe program.
For more details about the installation see the section Installing MasterTool Hadron XE ahead in
this chapter.

Internet Download

O MasterTool Hadron XE can also be obtained by downloading it from Altus page
(www.altus.com.br).

It is recommended to user to, periodically, perform an update download of the software in order to,
by doing this, he takes notices about new feature added to the new versions of MasterTool Hadron
XE.

Hardware and Software Requirements

Minimum requirements for the use of MasterTool Hadron XE are described in Technical Description
chapter.

ATENTION:
Installation and use of MasterTool Hadron XE must be done using an user login belonged to the
administrators group.

MasterTool Hadron XE Versions

Frequently, MasterTool Hadron XE software can have alterations, like the inclusion of new features,
changes and so forth. As it happens, it is released a new version of the product. Users that have the
MasterTool Hadron XE license will always have access to the use of the most recent versions from
when the software has been acquired. However, new functionalities and features can be blocked,
being free only for new software keys.

So, every time it is needed to download the MasterTool Hadron XE software from internet, this can
normally be used with the existing software key.

Installing MasterTool Hadron XE
To install MasterTool Hadron XE in Windows:
1. Insert the CD-ROM in the drive D or according to the configuration of the computer.

2. An auxiliary program is automatically exhibited that asks which product to be installed. Click in
MasterTool Hadron XE to continue the installation.
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3. Follow the procedures shown in the screen.

ATTENTION:
The user must install Microsoft Framework.NET. provided in the MasterTool Hadron XE CD in the
first time the software is installed in the computer.

The package of Function Modules is also provided in the installation of the MasterTool Hadron XE,
but every time a MasterTool Hadron XE project is changed, it is suggested to update this package
through the Altus site (www.altus.com.br).

The MdacTyp installer is not necessary to be installed in Windows XP because this operational
system already has the necessary features.

Uninstalling MasterTool Hadron XE
To uninstall MasterTool Hadron XE from Windows there are two ways to do it:

e Click in Start button, select Programs, MasterTool Hadron XE, and click in Uninstall
MasterTool Hadron XE.
e Through Windows Control Panel, select Add or Remove Programs.

Starting MasterTool Hadron XE

To use MasterTool Hadron XE it is necessary to get a license, i.e., a software key that allows the use
of MasterTool Hadron XE. This key is requested in the very first time MasterTool Hadron XE is
executed, through a screen as shown:

+i Insert the Software key E]

Register Installed Software

Set the company name, serial number and
software key

Caompany Mame
Sefial Mumber

Sothware key

Cancel

Figure 9-1. Screen for the insertion of the software key

In the case, you do not have this key or you have an invalid key, there is the option of MasterTool
Hadron XE to be executed in Demo mode (Demo). This way, the software will work normally but it
will be not allowed:

e To communicate with devices both by serial and by Ethernet
e To save any document or module

Some functionalities are restricted according to the version of the software key, i.e., if the key of the
software is the of same version of MasterTool Hadron XE, then all functionalities will be available.
However, if the version of the software key is before the version of the MasterTool Hadron XE, it
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enables only the functionalities released until the version of the software key. To check the version of
the software key just, after installed and informed the key, to click in Help menu, item About.. It will
be shown a window like the next illustration that contains this information, together with the
MasterTool Hadron XE version. For more details, see the chapter MasterTool Hadron XE

Versions.

+« About MasterTool Hadron XE

HD8000 - MasterTool Hadron XE 1.19
Copyright 2008 - Altus SA

M asterTool® iz a Trademark of Altuz 5.4,

Licenzed to: Akus
Senal Humber: Roberto(key 1.11)

Components Yersions:

Operational spstem Microsoft Windows MT 5.1.2600 Service Pack 3 [Servi...
.Met Framework 2050727 3603

Orion AR

Siriug 703

Ladder Compiler 1.19

Information and Altus Contacts

Headguaters SUpport PRORE .o +h5 51 3589-9500

Headquaters Support Fam +h5 B1 3R8B9-8501

www altus com.br suporie@alus.com.br

[ \wWihat's Mew ] [ oK

Figure 9-2. About window of MasterTool Hadron XE

Connections
MasterTool Hadron XE communicates with the AL-2004 CPU through the serial channel or via
Ethernet by AL-3412 or AL-3414 modules.
If there is more than one serial interface of type RSJ-232C, MasterTool Hadron XE assumes the

communication will be performed by the interface 1 (COML). It is possible, however, to define other
serial interface to perform the communication through MasterTool Hadron XE commands.

CAUTION:
The connecting or disconnecting of any equipment with the computer must be done with such

equipments turned off the electrical power. Otherwise, there is the risk of damage the
communication interfaces.

CAUTION:
It is mandatory the existence of grounding between the peripheral equipments and the

computer.
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Next table shows the connections allowed between the computer in which MasterTool Hadron XE
runs and peripheral devices, as well as the Altus cables used for such connections.

Serial Interface Connection type Cable used

9 pin MasterTool Hadron XE and AL-2004 AL-1342 or AL-1343

9 pin MasterTool Hadron XE and communication adapter AL-1413 | AL-1349
RS-232/RS-485

9 pin MasterTool Hadron XE and standard MODEM RS232 AL-1346

Table 9-1. Types of connections

ATENTION:
Cables Al-1342 and AL-1343 allow communication with AL-2004 configured for the use of "half-
duplex" MODEM.

Serial Channel Configuration

After the installation of MasterTool Hadron XE, during its first run,
"Configurations/Communication' menu command must be selected in order to perform the
configuration of the serial channel that will be used for the communication with the programmable
controller. Next figure illustrates the configuration screen of the serial channel.

++ Comunication E]

Comunication
Configure the Serial Port

Serial Configuration

Serial Port: W

Eaud R ate: 9500 w

[ Use RTS/ACTS

[ ok, ] [ Cancel ]

Figure 9-3. Window for configuration and selection of the serial channel

ATENTION:

If the mouse stops working, the communication of the programmable controller was configured to
use the same serial channel of the mouse. In this case, the selection of the MasterTool Hadron XE
serial channel or the serial channel of the mouse must be changed and Windows must be restarted.

Through the button Autodetect... is possible to detect the speed (baud-rate) of the serial port
selected. Clicking this button, the next window opens:

93




9. Installation

+: Autodetect Baudrate COM1

Autodetect Baudrate COM1

Click in Detect button to detect the baudrate of channel selected.

Actual Baudrate: 9600 bps
Autodetect Serial B audrate

Clicking i thiz button will begin autodetect

baudrate process in senal channel selected.

Thiz process will take several minutes.

[ 1] 4 l [ LCancel ]

Figure 9-4. Self detect: speed of the serial channel

Clicking on "Detect”... a scan is executed of all the communication speeds available until the

adequate speed is found, as seen below:

MasterTool Hadron XE

1 ) In channel COM1 was detected baudrate equal than 9600bps,

Figure 9-5. Speed detected

ATENTION:

computer is linked with a AL-2004, which must be energized.

This detection automatic of speed of the communication of the serial port will work only id the
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10. Communicating with the RTU

MasterTool Hadron XE can use any of the serial interfaces or can be used also an Ethernet channel of
the computer, in order to perform communications with several equipments. These communications
can be used to reading or sending modules to/from PLCs, monitoring application programs, change
the status of the CPU, monitoring or forcing operand, among other tasks.

These communications always use the ALNET I protocol for serial communication or ALNET |1 for
communication via Ethernet. Both protocols are of Altus.

Selecting the AL-2004 of the Communication Network

Before performing a communication with a AL-2004, it is necessary to configure in MasterTool
Hadron XE the physical mean used and the address of the AL-2004 in the network. The physical
mean, here called Channel must be chosen between Serial and Ethernet.

The configuration of the address is done through the Communication/Address... menu and when
this menu is selected, a configuration screen is shown like the following figure:

+ Address E]

Address

Address of the comunicating device

Made: 0}
Sub-net: 0

ak,
Chariel: Serial &

Figure 10-1. Configuring communication and address of the AL-2004

The address configured in this window is used for all commands of communication of the
MasterTool Hadron XE, except some commands, which uses their own addresses in each window,
such as operand monitoring. The configuration of this window is saved together with the project
(when it is open).

Address of the AL-2004 with Serial Channel

Before performing a serial communication, it is necessary to configure the Knots and Sub-network
with which the communication is to be performed. These addresses identify the AL-2004 to which
MasterTool Hadron XE perform the communications. Only the address 000 must be used for the knot
and the sub-net, this address is for point-to-point communication between MasterTool Hadron XE
and the AL-2004. Other values for the address are used only for ALNET Il serial communication
using gateways AL-2004; however, this network is not part of the Hadron HD3002 architecture.

Address of the AL-2004 with Ethernet Channel

The same way the serial channel, Ethernet channel needs an IP address in the Ethernet network to
perform communication with it. The valid addresses to use in this type of communication are the
same as used in an Ethernet network.
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Sending the Project to the RTU

The project needs many tools for its sending to the RTU. The definition of the tool depends on the
module. There are three modules, which need separate tools for sending the module.

e AL-2004: is used as a CPU of the main rack and the expansion racks. HD800O itself is used for
sending of the modules C, E, P and F created by the user or generated. See section Sending
Modules to CPU AL-2004 for more details.

e AL-3406: used as PROFIBUS master interface. This module must receive the .PB file containing
the communications relations. For this, it is used the tool AL-3865. See section Sending the
Configuration File to AL-3406 form more details.

e AL-2005: is used as a coprocessor to run drivers of communication. The drivers are loaded using
the tool AL-3860. See section Sending Communication Drivers to AL-2005.

Sending Modules to CPU AL-2004

A project in Hadron RTU is divided in up to five smaller projects, one for each rack. MasterTool
Hadron XE exhibits only the project of the main rack, but all projects must be sent to their respective
rack.

For sending modules to a rack, you must first select the proper programming channel. Serial and
Ethernet channels are available. However, the last is functional only when an Ethernet interface in
the rack, with ALNET I protocol enabled and configured.

ATENTION:
To send the modules to the expansion racks only serial channel is available.

After selecting the communication channel, it is necessary to choose the rack desired to send the
module through the Communication Download/Upload Modules. After the rack is selected, it is
shown in the window Upload or Download Modules.

34 Download or Upload Modules (Node: 0 Sub-net: 0)

Download or Upload Modules
Dovwvnload or wpload of program modules to the PLC,
fodules on Project [ AL2004 Devices on bModule [ALZ004 - w304 |
M odule Mame Size | bodule Mame Size Localzat.. Date and Upload Ti..  CRC
&) CConfig.000 B34 >>> Upload Al & CConfig.000 445 RéM 10A0/2009 160020
@ C-HaDRON.006 1486 @ C-HaDRON.006 E70  Fiak 21410/200915:12.36 !
@ C-PROFLOO3 780 E] EJNIT.OO0 225 RAM 21410/200915:12:36 !
E] EINIT.000 263 B4 E-MAIN.OOT 160 Rak 1041042009 15:55:46 !
Ei  E-Maln.001 360 Download Al <<< Fol F-3416.011 1692 RéM 8/10/2009 14:56:46
Fof F-2180.023 1823 Fol FEVIIZ11E 3871 RAM 8/10/2009 14:56:48 =
Fol F-3406.085 4037 Fol FEWTREM.117 960 R 8/10/2009 14:56:52 =
Fol F3a15.120 7556 Fol F-GPSTME.0EE 2682 RaM 8/10/2009 14:56:54 =
Fof Famzin 6738 Foi F-RELEWT.118 1532 RAM 1041042009 15:59:48 =
Fol FCBO.OIE 4560 Fol FSTCP.O44 733 RaM 1041042009 15:55.50 =
Foll F-EV3134116 3|~ P P-3130.175 199 Rk 8/10/2009 14:56:58 ! b
37 modules 22 modules
General CRC Busy Memary [bytes)
Drevice: COSEESSS Memory Banks... ] Rak: 37632
Project: Z8E285E3 Flagh: 0
Device Status
Save CAC List ... Programming TOTAL: 37632

Figure 10-2. Download or upload modules window

This window shows many information, both of the MasterTool Hadron XE project in disk and in AL-
2004. There are two lists of modules in the screen: the first shows the Modules in Project, where
there are listed all modules saved in the project, and the second list, Modules in Device, shows
exactly the module in the memory of the AL-2004.
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The list of Modules in Device contains one line for each module contained in its memory, and the
following columns:

Name of the Module: name of the module that is in the memory of the Al-2004

Size: Size of the module in bytes

Location: informs whether the module is in RAM or EPROM

Sending Date and Time: date and time in which the module was sent to AL-2004

CRC: this column indicates whether a module is equal (=) or different (!) of the respective
module in the project. If there is no indication, then it is because the module only exists in AL-
2004 and that in the project there is no project with the same name

The list of Modules in Project contains a line for each module belonged by the project, and has only
two columns: Name of the Module and Size, with the same meanings of the other list.

In the lower part of the Download or Upload Modules screen, there are the status of the memories
used by AL-2004, as well as its status and the CRC of the project in disk and of the project in AL-
2004.

To send a module from the window Download or Upload Module just select the module from the list
of the Module in Project and click in > Upload Module(s). One or more modules can be selected.
In the case of sending all the modules of the project to the CPU just click on >>> Upload All button.
In addition, you can send a module though the Treeview of the project, by right clicking on the
module and selecting the option Upload Module. The process of sending of module automatically
performs a verification of the project using, in this case, also the data from the AL-2004 that is
communicating. If there is any error or warning, a window will open indicating the abnormalities. In
case of existing error, the modules will not be sent to the AL-2004 until the errors are corrected. If
there are only warnings, a window opens containing the occurrences, and asking whether the user
really wants to send. The verification window is shown below:

44 Verifying the Modules Upload E|

W Error

Werification

| Description Module Localization
A This is a BETA wersion of MasterTool Extended Edition and it is not recommended to conkinue with
this operation, Altus do not quarantees the correct Functioning of the PLC with this wersion,

. - . o s IEC Address 1, Client 0,
@ The mapped group DI1000..011015 s not declared. Address 1, client 0, AL-3415 position 1. C-Config.000 Rk Main, SIot 1, AL-3415.
R . } L g X Mapping index 0, Rack
@ The mapped group DI1000,.0I1015 is not declared. Index O, client 0, AL-3417 position 2. C-Config.000 Mair, Siok 2, AL-3417, Cliert
@ AIZ000 referenced by DIZ0S0 nok declared. C-Config.000 DIZ0S0{CPU Rack 0)
@ AC3000 referenced by DIZ050 not declared. C-Config.000 DIZ0S0{CPU Rack 0)

Menzsage
This module(s] contain ermorfz] and can not be uploaded!

Figure 10-3. Error example while uploading a module to AL-2004

If the sending of module(s) is concluded, the sent modules will be shown in the list of Modules in
AL-2004. When a module is sent and if there is an equivalent one in AL-2004, this will be
overwritten.

To upload modules which compose the architecture of the Hadron, it is necessary that the CPU AL-
2004 to be in programming. If not, the following message will be shown:
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MasterTool Hadron XE

i Attention, CPU in mode "Execution”,
The operation can not be performed because the "Hadron" architecture modules should be sent only in CPU "Programming” mode.

Figure 10-4. Hadron modules cannot be sent if AL-2004 is in programming

It is extremely important that all modules of the architecture Hadron are equal, between the computer
and the CPU. If any Hadron module is not selected for sending, the following window opens asking
if the other changed modules is to be sent. If Yes is clicked in all listed modules in the window and
the module selected for sending will be to AL-2004. If the choice is No only modules selected will be
sent.

MasterTool Hadron XE |

LY The Following modules make up the "Hadron" architecture and should be sent to the CPLU:
\\_‘

‘]/ E-INIT.000
E-MAIN. 001
C-HADROM, 006
P-INI_TM.157
P-IMNI_M.151
P-INI_I.152
P-GPS.171
P-DGUCP. 172
P-EUFCMD. 175
P-3406.173
P-EVRX. 174
P-3130.175
P-3202.176
P-3150.177
P-IED. 190
P-3415.1581
P-3417.1582
C-PROFLOOZ
F-3406.085
F-CBC.018
F-UTR_S.068
F-3150.023
F-3415.120
F-3417.121

. Do you want to send these modules?

* If there is no RAM space For the transfer of all modules in a single operation, the sending must be performed on multiple steps,
transferring the already sent modules From RAM to Flash,

Figure 10-5. Warning window indicating there are modified Hadron modules which were not selected for
uploading

ATENTION:
The configuration file of Hadron RTU is not sent to AL-2004, so it is not possible to restore the
configuration of the RTU by only reading the modules that are in AL-2004.

ATENTION:

Only module that is part of the project can be sent to AL-2004. Before sending the project, make
sure that any other module not related to the Hadron architecture was deleted from the AL-2004
memory.

ATENTION:
Module sending is not allowed if AL-2004 is in error mode.
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Reading AL-2004 Modules

To read an AL-2004 module, from the window Read or Send Module, just select the module in the
list Modules in Device and click in Upload Module(s). One or more modules can be selected. In the
case of reading all AL-2004 modules, just click the Upload All <<< button. The AL-2004 module
read will be included in the project, overwriting, if it is the case, an equivalent module.

ATENTION:

It is only possible to read modules created by the user himself. It is not possible, for instance, to
restore an Hadron project from the reading of all AL-2004 modules.

Sending the Configuration File to AL-3406

The module AL-3406 needs the configuration file of the PROFIBUS to be loaded in order to its
correct performance. Configuration file has the extension .PB.

In manual configuration AL-3406, the file is created manually by the user through the AL-3865 tool.
In addition, in AL-3406 for communication with the expansion racks, the file is automatically created
by MasterTool Hadron XE. In both cases, AL-3865 is used to send the configuration file.

The configuration file for the expansion racks is always sent by AL-3865 when there is an expansion
rack configured. This file is saved in the project directory and has the name Profibus.pb. It is not
necessary to send this file by each new generation of the architecture, except in the following

conditions:

e At the initial configuration when AL-3406 is not configured

e When an extension rack is added or removed

e When the PROFIBUS network turns from simple to redundant and from redundant to simple
[}

When the amount of AL-3416 modules in the expansion racks changes

ATENTION:
If AL-3406 does not have the correct configuration file, it will not work.

ATENCAO:
If the project already have a file named Profibus.pb, it will be overwritten.

ATENTION:
Do not alter the configuration file used to configure AL-3406 of the expansion racks.

To send the file, run ProfiTool and open the file through the File/Open menu. In the work area of the
ProfiTool the PROFIBUS network architecture will appear as shown in the following figure:
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“» PROFITool - [Profibus.pb] — 1ol x|
% File Edit Wew Insert Online Settings Tools Window Help _|ﬁ'|i|

0| =| %]

-E_|-L|%|PDD”

AL3406

Station address 2
FME/DP Master COM-PBE / PRV20-FB

Far Help, press F1

BO_DE

Station address 10

OF Sigwe Gk 1404
BO_EV

Station adress 20

OF Siave Q1404

[ |
[PROFIBUS |CorfigMode |

Figure 10-6. Configuring an expansion rack

Open Online/Download menu and select the appropriate serial port. If using COM1, close
MasterTool Hadron XE since it always use this serial port.

Device Assignment CIF Serial Driver

Ciriver Description

Board Selection

Device Driver |E|F Seral Driver

X
K.
LCancel

Marne Type YWergion [rate Error
v iIOM1  |PB-COMBI |COMPB  vOl070 |191002 |0
r | | | | 20
- | | | | E
- | | | | 2

Figure 10-7. Selecting the serial channel used by ProfiTool

The selection of the serial port is only necessary in the first time you transfer. In other operations, the
serial port already selected is used.

Before sending, a message is exhibited noticing that the communications with the PROFIBUS slaves
will be interrupted during the sending. Click Yes to continue.

\‘_‘

If the download is done during the bus operation, the communication between
the masker and the slaves is stopped.
Lo wou really wank to download?

Figure 10-8. Warning of the working interruption of the AL-3406 module
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After sending, it is only necessary to wait for the sending of the configuration.

Download Station Address 2

% &

o o
e e Re e R e e e e s e e s e s e e R e e R s e s e Ru e R e e R s e e = e e

Data baze Prafibuz. pb
Length of data baze 74z
Error ]
0 NNERNNNRNENR 1100

Figure 10-9. Sending the configuration to AL-3406
For more information about AL-3406 or ProfiTool, see the respective user manuals.

ATTENTION:
After sending the Profibus.pb file, it must be closed on ProfiTool using the File/Close menu.

Sending communication drivers to AL-2005

The module AL-2005 needs the communication drivers to be loaded manually. For loading the
drivers, the AL-3860 loader is used. This loader follows with AL-2005.

Running AL-3860, click Select... to select the driver to send.

24 AL3860 - Carregador do AL-2005 - [AL2734.EXE]

C:~Altu=s~ALZ?734 EXE =elecionado. Selecionar...

Ervviar

Programagao
Execucin

Apagar

Porta Senal...
Sobre...
Fechar

Figure 10-10. AL-2005 Loader

After selecting the driver, select the serial port that will be used, by clicking in Serial Port... If you
use COML1, close MasterTool Hadron XE, since it always uses this same serial port.
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Selecione a Porta Serial [5_<|

Serigl  |COME -

Cancel

Figure 10-11. Selecting the serial port for communication with AL-2005

Click Programming to turn AL-2005 to programming status. By the moment, the drivers loaded in
the AL-2005 directory are exhibited. Click Clear to clean up the directory if there are drivers not in
use.

24/ AL3B60 - Carregador do AL-2005 - [AL2734.EXE] M=)

Selecionar...

|

1D Home: Codigo Dados= Data Hora

Ervwiar
fuantidade de Aplicacies: 0

Bytes Usados: il 0 »
Byte=z Livres: 196640 196992 Programag3o
Byte=z Totais: 196640 198992 Execuciio

Apagar
BIOS AL-2005 Versao 3.00 Mar Z1 2006
Cla=s=s code recomendado = (0=0FE?Y

Parta Senal...

Sobre...

il

Fechar

Figure 10-12. Empty application directory of the AL-2005
Click Send to load the driver in AL-2005 and wait for the end of the process.
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25 AL3860 - Carregador do AL-2005 - [AL2734.EXE] M=

Enwviando 11 ¥ . ..

1l

LCancelar

Fechar

AN

Figure 10-13. Sending module to the AL-2005
If AL-2005 is configured for two drivers, it is necessary to select the new driver and send it to AL-

2005.
(35 AL3B60 - Carregador do AL-2005 - [AL2734.EXE] = | 0X]
Selecionar. .
ID Home : Codigo Dados Data Hora g
1] AL2734 37856 50576 15-11.-2008 15:00 Ereviar
1 ALZ2734 37856 E0576 15112008 15:00 = |
Duantidade de Aplicacdes: 2
Programagio
Bytez U=zados=: 7712 101152 =
Bytes Livres: 120928 95840 | EEEER |
Bvtes Totais: 196640 196992 Apagar

BIOS AT-2005 Versao 3.00 Mar 21 2006

Class code recomendado = 0x2899 i
Porta Serial...

Sabre. .

Fechar

Figure 10-14. AL-2005 application directory with two AL-2734 MODBUS drivers loaded

ATENTION
The drivers must be loaded in the same order in which they were configured in AL-2005.
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Modules Window

MasterTool Hadron XE has a window which visualizes the main information about the program
memory of the AL-2004, the modules that are in RAM and FLASH and control can be made from
where the module will remain. (RAM or FLASH), whether it will be cleared from the AL-2004
memory, etc.

This Modules window can be obtained from Communications / Modules menu. Clicking this item,
a window opens, as shown below:

44 Modules Directory [Node: 0 Sub-net: 0)

Modules Directory

CP Program memoary (RAM and Flash) window .

Rt Modules Flazh Modules
b odule Mame Size M todule Mame Size
32} C-Config.000 538 [ SIRAM > Flash {0 CHADRON.0OG 5230
\ﬂ C-PROFI.OOZ 2610 E4 E4NIT.000 244
Foll F-3406.085 4037 Ei E-MalM.001 23
Foll F-3417.121 E738 Fo F-2005.016 2120
Foll F-CEO.O18 4560 [ R <<~ All Flazh l Fol  F-3150.023 1823
Foll FEVIIA<11E 3871
Fol FEVTREM.117 960
Fol F-GPSTME.DZE 2682 [ Compact RAM l
Fml F-RELEWT.118 =22
.8 rmTernaa .
36 modules 5 modules
[ Eraze Flazh l
FLC kernary Jzed Memany [bytes)
Rakd: 74055

Click to view free Rak/Flash memon in
banks of PLC. Flash: 9643

temom Banks... TOTAL: 83703

Close

Figure 10-15. AL-2004 Modules window

In upper part of this window, there are two lists: the left one contain the modules that are in the RAM
memory of the AL-2004. In addition, the right one represents the modules that are in the FLASH
memory of the AL-2004. Each of those lists has two columns, so each line that represents a module
indicates the name and size of the module.

In lower part of the window through "Memory Bank™ button, the AL-2004 memory banks can be
visualized, as well as the size of free and busy memory of the AL-2004.

By this window many other commands can be performed, clicking their buttons the way following
described.

Transferring Modules from RAM to FLASH

To transfer a module from the RAM memory to the FLASH memory of the AL-2004 from the
Modules window, just click on the module in the list Modules in RAM and click RAM->FLASH.
One or more modules can be selected. If you desire to transfer all modules of the AL-2005, just click
All RAM->FLASH button.
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ATTENTION:

The transference of modules from RAM to FLASH can take several seconds according to the size
and amount of program modules existing. This time is necessary to update the windows with the
module directory. This operation can be accelerated by turning AL-2004 into programming mode.

Transferring Modules from FLASH to RAM

To transfer a module from the FLASH memory to RAM memory of the AL-2004, from the Modules
window, just select the module in the list Modules in FLASH and click FLASH->RAM. One or
more can be selected. In the case of transferring all modules, click All FLASH->RAM button.

Erasing a Module

To clear a module off the AL-2004 memory, both RAM and FLASH just select one or more modules
in the list Modules in RAM or Modules in FLASH and click the button Erase Module. You will be
asked only once for the confirmation of the procedure and clicking OK, the command will be
executed.

Erasing the FLASH Memory

To clear the completely FLASH memory, i.e. all module in the FLASH memory of the AL-2004, just
click Erase FLASH button in the Modules window. You will be asked only once for the
confirmation of the procedure and clicking OK, the command will be executed.

ATENTION:
This operation is possible only when AL-2004 is in programming mode.

Compacting the RAM Memory

RAM memory is automatically compressed by AL-2004 each time it is turned into programming
mode. When in running status, the RAM is compressed only by performing the correspondent
command in MasterTool Hadron XE, since such task increases the time of the cycle of the

application program.
To compress the RAM just click the button Compact RAM in the Module window.

Getting Information of a Module in AL-2004

In the Modules in Device window, in order to get information about a module in AL-2004 just select
a module in any of the lists and click the Info... button. This functionality also can be made by
double-clicking on the module in any of the lists. Regardless the form it is done, an information
window opens just like the module information window in disk.

Memory Bank

By clicking Memory Banks button in the Modules Directory Window, the amount of free banks in
AL-2004 internal RAM and FLASH memories are shown.
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44 Memory Banks E|
PLC Memory Banks
Yizualization of use of the internal EAM and Flazh memary banks of the
PLE.
Free Meman in BAk Banks [bytes] Free Memory in Flazh Banks [bytes]
0003 37108 B5535 - - 0003 56330 65535 E5535  BSA35
o407 - - : - 04-07: G5535 65535 65535 69535
og11: - - : - 02-11: E5535 65535 E5535  B5535
1215 - - : - 1215 B5535 G5535 E5535  BE535
Figure 10-16. Memory bank window
ATTENTION:

When the communication is performed through Ethernet network, ALNET Il protocol, some
memory banks can show a trace (-), indicating the tool is no able to define the free space in such
banks. This happens due to a limitation of the commando when run by the Ethernet network.

Status Window

MasterTool Hadron XE has a window to show the major status information of the AL-2004, in the
moment the opening of this window is called. This window can be open from Communication /
Status... menu. Within it many information related to AL-2004 are shown as the next window

presents:
¥ Status Node: 0 Sub-net: 0
Status
Status and informations of the current PLC.
CPU Firmnare:
AL-2004 - 3.04 Status
() Execution
(%) Programming
O Cycled
Faorced Paints
ALNET L.
»» Releaze all
[ Save... ] [ Bestare... ]

Figure 10-17. AL-2004 Status window

In this window the model of the AL-2004 is shown and the executive version, the current status of
the AL-2004, the list of forced operands. In addition, there are many functionalities that can be
accessed in this window, using the available buttons in the left side of the screen. This functionalities
are discussed next.
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Changing the Status of the AL-2004
AL-2004 status can be altered by MasterTool Hadron XE through the selection of the available

status:

e Execution

e Programming
e Cycled

For more information about the AL-2004 status see item AL-20040Operation Status, in
Programming Project section in the Programming Manual of the MasterTool XE.

In cycled mode, the button Run Cycle will be enabled for, when clicked, it develops a scan cycle of
the AL-2004.

Enabling or Disabling the Outputs

The enabled outputs determine that AL-2004 updates the output points with the values of the image
memory. Otherwise, disabled outputs determine AL-2004 that all its digital outputs to be unpowered.

However, this operation does not change the status of the corresponding operands in the image
memory.

ATENTION:

If AL-2004 is unpowered, the disabling of the output points is removed. I.e. when AL-2004 becomes

powered again, the status of the memory operands will be normally transferred, at the end of each
scan.

The enabled outputs determine AL-2004 to update the output point with the values of

ATENTION:
Enable/Disable command of the outputs was blocked in HD8000 since the version 1.20.

Getting Information of the AL-2004

During the execution of an application program in AL-2004, it is possible to verify the status of the
Al-2004 at a certain point. Getting information of AL-2004 allows that items to be verified as current
mode (programming, execution, cycled or error), error or warning messages, and instantaneous,

medium, minimal and maximum cycle times among other parameter shown in the following AL-
2004 Status Window.

To obtain all those information just click Info... button or from Communication / Info... menu.
Regardless the used way to get information of the AL-2004, a window opens, as shown below:
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#¢ Informations (Node: 0 Sub-net: 0)

Device Informations
Basic informations and diagnostics from the device.
PLC model AL-2004 Operation mode Programming
Firrnwware wersion W3.04
teszages
Errorfw'arning Meszage ar,
YWarhing Message 1
Wiarning Message 2
Wiarning Message 3
Status Times
Outputs Enable b awimum execution program time 200 msz
Farced Felays Yes |nstantaneous Cycle time 14 ms
Campactitg Fakd Ha Medium Cycle timne 13 sz
Copying Module Ho b aimum Cycle time 15 ms
Protection Lewvel i} Minimum Cycle time 13 ms
140 modulesz Tez EM 2 calling penod Without E0T8
exchanging with the
PLC powered

Figure 10-18. AL-2004 Informations window

While the window is open, to update the values contained there, just click New Status button or
mark the option Continuous Reading for a constant update of the screen.

Getting the Status of the Bus

Some computers available some information about the status of the bus of AL-2004. This can be
obtained in the Status screen of the AL-2004, through the button Bus... By clicking this button, a
window like the one below opens:

+ Bus 0 g|
Position Module | Skatus |
Lil1] AL-3414 Error
01 AL-3415 “Withouk Errors
02 AL-3417 ‘without Errors
03 AL-3406 ‘Without Errors
=
05
06 AL-3131 Hak Swap Bus Type
07 AL-3203 Hok Swap 3000
08 AL-3150 ‘without Errors
09 AL-3150 ‘Wikhouk Errars
10 AL-3152 “Wikhouk Errars Statuz
11 without Errars
12
13
14 [] Continuous reading
15

Figure 10-19. Bus status
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Obtaining the Status of the ALNET Il Network

The status of the ALNET Il network can be seen directly from MasterTool Hadron XE. Values
related to the statistics of the transmission, receptions and parameters of the device are shown. The
status of the ALNET II can be seen only once or in continuing reading. The statistical data can be
restarted at any moment.

To obtain the status of the ALNET Il just, in the Status window, click ALNET II... and a window
opens, as the figure shows:

%4 ALNET I Status 3
Transmizzions Receptions
‘withaut Errors: 0 “wiithout Errars: 0
Collisions erros: 0 Collisions emors: 0
Underrun erars: 0 Owerun emors: 0
Without B eception ACK. Hardware: 0 CRC emors: 0
Retries finizhed: 0 Alignment errors: 0
Package size ermors: 0
Buffer Tx finished: 0 Buffer R finished: 0
Package Time-out ermors: 24715 Time-out Service errars: 0
Pararmeters
Station name: Baudrate [Kbpz]: 1000
Station address: 1 Intra Time-out (1/10 &) 4
Local Sub-net address: 1 Inter Time-out [1/10 s 4
td awimumn T retries: 3 Fackaage Time-out [1/10 5] 3
Multicazt grupes:
[ Cortirwous reading [ Mew Status ] ’ Feset ] I Lloze

Figure 10-20. Status of ALNET Il network

Protecting AL-2004

A number from zero to three identifies the protection level of AL-2004. Each one of such levels
provides a set of commands which can be executed in AL-2004 and which cannot. At level zero
there are no restrictions, all commands can be executed in AL-2004. As the level of protection
increases, the set of possible commands decreases. For more information about the protection levels,
see Protection Levels in AL-2004 in the section Programming Project of the MasterTool XE.

To change the protection level in AL-2004, from the Status screen of the AL-2004 just click the
Protection... button and the following window appears:
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+u Protection §|

Paszword |

Mew Protection Level
(%) 0 - "without protection

'®) 1 - Manitaring, writing, forcing operand: and reading the proaram
rodules allowed

) 2 - Monitoring, writing, and forcing operands allowed

) 3 - Reading the informations of the PLC allowed

m}

Figure 10-21. Screen for choosing the level of protection of the AL-2004

ATENTION:
In case of AL-2004 is protected by a password, it will be necessary to proceed to the change in
status.

Inserting / Changing the Password in AL-2004

Changing or inserting a password is done in the Status window of the AL-2004 through the button
Password... The password is needed to define the protection level of the controller. It may have from
one to eight characters. For changing the password, it is necessary to type the current password of the
AL-2004 and twice the new desired password.

ATENTION:

From factory, the controllers have no defined password, and it is not necessary to type the current
password to define the first one. It is recommended that the password to be written and kept in a safe
place. In case of loss of the programmed password in AL-2004, contact Altus.

Te screen for changing the password is shown below:

#u Change Password

Current Pazsword;

Mew Paszwaord:

Confirmation;

I ok ] [ Cancel ]

Figure 10-22. Changing a password

For more information about Password, see item Protection Levels of the AL-2004 in the section
Programming Project of the MasterTool XE.
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Forced Operands Status

The Status window of the AL-2004 has in the lower part a list with the status of the force operands
points %E and %S. The values are shown in a box with the name of the operand followed by the
Status of each point of the operand. The status for each point can be:

o 1 —forced point for the value one
e 0 -forced point for the value zero
e - non-forced point

For more information about forcing, see Project Clearance of Forcing Programming in MasterTool
XE Programming Manual.

To release operands from forcing, from the Status screen of the AL-2004, just select one line from
the list of Forced Points, which represents the operand you wish to release. If you want to release the
whole operand, click the button Release All, but if you want to release only one bit, click on
Release... This last option, when clicked, opens a window like presented below, to release only one

bit:
+u Free E]

Free

Free the forced operand bit

Address: ZEQ000

(%) &l Operand

ok,
) Bit Number; 0

Figure 10-23. Releasing one bit of a forced operand

Monitoring

Monitoring consists in showing in MasterTool Hadron XE, in real time, the values contained in
modules or logics instruction. There are three types of monitoring: Operands and Modules.

Following, each type of monitoring is detailed.

Monitoring Operands

Monitoring of operands consists in showing in MasterTool Hadron XE, in real time, the values
contained in the operands in AL-2004 after the cycle end. The values of the operands are shown in an
edition window that has a list of the operands that should be monitored. It can be used several
monitoring windows, identified by the address and sub-network node or by the IP address of it and
by the name of the monitoring window file, if it was saved. In the monitoring list window, it is
allowed to directly inserting of an operand or table position.

If monitoring is made for a block of operands or for more than one table position, for each block of
operands it is shown a monitoring window, whose edition is not allowed.

A monitoring window can be created from the Communication / Monitor... specifying in the
following window the operand and the amount of monitored operands.
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+« Monitore the PLC values

Monitoring Operands
Select the operand( =) that will be monitored.
Channel:
Mode: 0 -
Serial v
Sub-net: 0
Operand: ZMO100 % |EMO100
Wurnber of Positions: |1 %
[ 4 l [ Cancel ]

Figure 10-24. Selecting operands for monitoring

In this window, the communication channel of the monitoring window can also be chosen, for, in this
case, several monitoring windows can be used for different PLCs. By clicking OK, a new monitoring
window opens, created with the parameters informed in this window. Next figure illustrates a
monitoring window:

Monitoration™® 2 1P 192,168.15.75

Operand Yalue Base ™
1 YaMe242 0 Decimal -
Z “aMBZ45 0 Decimal -
3
4 %ME250 17972 Decimal -
5 HMB253 QAEE Hexadecimal |-
b “aMBZ59 o011 0011 1100 1100 Binary -
T
8 “

Figure 10-25. Example of a monitoring window

In the title of each of the monitoring window the window title, node address and sub-network or IP
address of the device that is being monitored are exhibited. In each of the monitoring windows there
is a table containing the monitored operands, with the following columns:

e Operand: When monitored, whichever they are, even in subdivisions
e Value: Value of the monitored operand in AL-2004
e Base: Numerical base that will be used to visualize the value monitored

A monitoring window can be saved and attached to the project. For this, the name of the window
must be inserted, which must be n the same folder as the project. Operands being monitored will be
saved, as well as the respective numerical bases. To open such windows, just go to Treeview window
of the project and open the desired window.

Monitoring Modules

In monitoring of Module, the whole content of the module is monitored, using the operands
monitoring, aforementioned, to fill the contents of this monitoring. To access this functionality in
MasterTool Hadron XE, click in Communication/Monitor Modules. Note that through this path
all active modules (open) in the system will be monitored.

For an individual monitoring of the module, it is necessary to access the Module/Monitor Module
menu. This item can also be accessed through the context menu (right clicking the module area).
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Forcing Operands

AL-2004 operands can have their values directly changed from MasterTool Hadron XE. Such
procedure called forcing is very important in the clearance of the projects, since you can determine
the status of the inputs and outputs in order to detect problems and checking the installations among
other functionalities.

To force operands click in Communication/Force... menu, opening the following window:

+« Force 3

Force Operands

Set the operand and the value to force and click Ok,

W alue:
Channel Serial ~|  euMoo00 [1z]
Wode: ]
Sub-ret: 0
Baze: Decimal A
Operand: %Mo0on &

Murmber of Pozitions: |4

4

[] Include ta Manitaring

I Ok l [ LCancel ]

Figure 10-26. Forcing operands window

Through this window you can define the operands and their respective values to force and also
determine which AL—004 to be forced, through the communication channel. If the amount of
operand is greater than one, a table with a line for each forced operand is open. The maximum
number of operands to be opened simultaneously is 63.

Forcing operands is performed only for %E and %S operands. For the others, %A, %M. %D, %lI,
%F, %TM. %TD, %TI and %TF, the operation is converted to writing, since CPUs don support these
types of operands.
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11. Document Printing

MasterTool Hadron XE allows the impression of its most important documents and reports,
providing resources and options for printing configuration, as well as what to be printed.

Selection of Documents to Print Window

In MasterTool Hadron XE, there is a window in which the documents you want to print can be
configured and selected:

Print

Select the printing options and click Ok

Prirting Optionz

I arne
(%) List of Tags and Descriptions
) Module
Types First Logic:
) dwawiliary Last Logic
%) Memony
140
) Bus
) Decimal
Heading and Footer
) Integer
) Feal Show Header
ea

) Memary Tables Show Footer

) Decimal T ables
) Integer Tables Cancel
) Feal Tablez

=
-

Wigw....

Figure 11-1. Window for selecting the documents to print

In the upper left corner you sect the type of document that will be printed: Tags Report and
Descriptions or Program Modules. In the case of printing tags and description reports, you must
inform which of them will be printed, through the type of operand.

If you desire to print a program module, you must choose one module in the list Name and, in the
case of ladder program module, to inform the logics to be printed.

In this screen you can also determine whether the header and footer for pages will be printed.

Independent of the selections and options you have done, you can see in the monitor a sample of the
printing. For this, just click the button View... after selecting and configuring the printing options.
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Configuring the Printer

After clicking OK, in Selection of Documents to Print window, a printing and printer configuration

window opens, as shown:

Imprimir
Impreszora
Morne; HP Desklet 8350z b ” Propriedades. . ]
Status: Fronta
Tipo: HF DeskJet 395Cze
Onde: JSEDO
Caomentario; [ Imprimir em ang.

Intervalo de imprezzao Copiaz

) Tudo
) Paginaz:  de |E|

Mimero de copias:

DL

| gté:|[l |

-I A

I

| ok

Cancelar ]

Figure 11-2. Printing configuration

Clicking the button Properties... the screen for the selected printer opens.
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12. Options Configuration

In MasterTool Hadron XE, it is possible to change the configurations of the user options. This is

possible by accessing the Configuration/Options menu.

+u Dptions

Options Configuration

Application general options.

windows Layout [ perartion

%) Tabbed Documents

[] Canfirm the PLC status changes

Mumberz after Comma

x]

Shaw O1 O4
Enable Contact : O2 O5
Dizable Contact : O3 Os
Wisualization (%) Scientific Motation
) TAG
@) Operard [ ST Editor Configurations
1 Wirednfo

[] Activate Toolbar

[ o

] [ Cancel

Figure 12-1. Options configuration

This window provides the following options:

e Show: Allows configuring the view mode of the addresses used in the program modules and the

color used for each one of them. The options are:

o Active Contact: Color configuration related to the active contacts in the ladder monitoring;

o Inactive Contact: Color configuration related to the inactive contacts in ladder monitoring

o Tag: Allows the visualization of the address by the used tag, if existing. It is possible also to
mark the box Tag + Bit; in this way, the tag created for an address will automatically used
for all bits of that address, in the case they are used in the program;

o Operand: Allows the visualization of the address of the operand itself;

o Wire-Info: Allows the visualization of addresses by the description of Wire-Info used in the
Input/Output Operands Report window.

Operate: Allows inhibit/allow the opening of the window for confirmation of changing in the

status of AL-2004. This option can be useful for preventing the undue change of AL-2004 status

%TF

Decimals after dot: Allows configuring the number of decimals used by the operand type %F or

Editor ST Configurations: Configuration of the text colors for edition of ST programs
Enable Toolbar Instructions: enables or not the set of toolbars with shortcuts related the ladder

instructions and other auxiliary functions
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13. Expanding Hadron RTU Capacity

New functionalities can be easily added to the Hadron RTU using Ladder or ST programming
languages. This chapter describes on the following section a practical example of how to use the
programming to create events from commands.

Creating Events for Immediate Commands

In applications where there are several connected clients, it can be useful to one client to know when
some command was executed by another client. This example shows how to generate events when an
immediate command is executed by the other clients. For the example, the events are going to be for
the main rack commands.

On the standard configuration, these commands are configured on DO0000 to DO0015 point range.
For sending the events, it’s just need to create a digital input point group with the same configuration
of the rack commands group. Next is presented a step-by-step description of how to perform this
task.

The first step is to create an internal digital input point group with the same size and configuration of
the main rack commands, i.e., with 16 points, D1 format and QA quality.

+u Group Edition @

Description:
Copy of main rack operands ([DO0000 .. DOOOT5]
Group
Type: Address: Guantity: Fange: [rata Format: Guality: Quality Format:
3000 % 16 % |2 |DI3000.013015 D1 | QA v
M 3|00 51 =) |%M3500
Initial walue
[] Retain Initial walue: |0 Initial quality:
Ewents Control
Ewent generation: Always enabled v Dead Band
Interface detection method: | v
D0 dizabling: A0
(] 8 Cancel

Figure 13-1. Configuring the digital input point groups

After this, it’s necessary to insert one logic on P-CICUSR.170 (or in another user module) to make
the copy of the command values for the digital inputs at each RTU execution cycle.

Logic: 000 - Copying walues from DOOO0D .. DOO015 to DI3000 .. DI30015 |

 mov ) Mow
HME005 % ME00E
36M3500 3MI501

Figure 13-2. Copying the command values to the digital inputs
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The next step is to map the digital inputs on all clients that are wanted to send the main rack events.
This example shows the mapping for one DNP3 client using the AL-3417 interface.

+« Edit Mapping rz|

[DMP3 Properties
Group: | Binary Input b |
W ariation: |W’ith flags v| | | W ariation: | | | |
Ewvent variation: |W’ith abzolute time v| Ewent variatior: | | | |
Index: |D E | |D..15 | Indes: | |
Event class: Ewent class: l:l
Paintz Subgroup
Faoint Type Initial Address: Quantity

3000 BG =

[ (] 8 ] [ Cancel

Figure 13-3. Mapping the digital inputs on the DNP3 client

In addition, it’s possible to create events for analog immediate commands just following the same
steps of this example, but in this case the commands must be copied for an Al group instead of an DI

group.

ATTENTION:
In the case of the RTU receives multiple simultaneous commands for the same point, the event will
be sent only for the last interface installed on the rack.
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Active CPU

Algorithm

Altus Relay and
Blocks Language

Application Program

Assembly Language
Backup CPU

Bit
BT
Bus

Byte

C-Module
Commercial Code
Configuration Module

Diagnostic
E2PROM

E-Module
Encoder
EPROM

ER
ESD
Execution Module

Executive Program

FLASH EPROM
F-Module
Function Module

Hardware
Hot swap

110

I/0 Module

I/O Subsystem

IEC 61131

IEC Pub. 144 (1963)

IEC-536-1976
IEC-801-4
IEEE C37.90.1 (SWC)

In March
Input/Output

Interface

In a redundant system is the CPU that is controlling the system — reading the inputs, executing the
application program and activating the outputs.

Finite sequence of well-defined instructions, aiming to the resolution of problems.
Set of rules, conventions and syntaxes used when building a application program to run in a Altus PLC.

Program downloaded into the PLC and has the instructions that define how the machinery or process will
work.

Microprocessor programming language, it is also known as machine language

In a redundant system, it is the CPU supervising the active CPU. It does not control the system, but it is
ready to take control if the main CPU fails.

Basic unity of information, which can be in status zero or one.
Acronym for battery test

Set of electrical signals logically grouped with the function of transferring information and control between
different elements of a subsystem.

Information unity composed by eight bits
See Configuration Module.
Product code formed by the letters PO and followed by four digits.

Also referred to as C-Module. Unique module in a remote application program that carries several needed
parameters for its operation, such as the operands quantity and disposition of I/O modules in the bus

Procedures to detect and isolate failures. It also relates to the data set used for such tasks, and serves for
analysis and correction or problems.

Electrically Erasable Programmable Read-Only Memory. Non-volatile memory that may be electrically
erased by the electronic circuit.

See Execution Module
Normally refers to position measurement transducer.

Erasable Programmable Read Only Memory. Memory for read only that may be erased and programmed
out of the circuit. The memory does not lose its contents when powered off.

Acronym used on LEDs to indicate error
Electrostatic Discharge.

Application program modules. May be one of three types: EO00, EO01 and E018. The E000 module is
executed just once upon system powering or when setting programming into execution mode. The EQ01
module has the main program that is executed cyclically, while the E018 module is activated by the time
interruption.

Operational system of a programmable controller. Controls the basic functions of the controller and the
execution of application programs.

Non-volatile memory that can be electrically cleared and programmed.
See Function Module.

Application software module called from the main module (E-module) or from another function module or
procedure module. It passes parameters and return values. Works as a subroutine.

Physical equipment used to process data where normally programs (software) are executed

Procedure of replacing modules in a system without powering it off. It is a normal procedure for I/O
modules.

See Input/Output

Hardware module that is part of the Input/Output (I/O) subsystem.

Set of digital or analog 1/0 modules and interfaces of a PLC

Generic international standard for operation and use of programmable controllers.

International standard for protection of accidental access and sealing the equipment from water, dust and
other foreign objects.

International standard for electrical shock protection.
International standard for tests of immunity against interference by pulses burst

SWC stands for Surge Withstand Capability. This is the international standard for oscillatory wave noises
protection.

Final clearance procedure of the control system, when the programs of all remote stations and CPUs are
executed together, after have been developed and checked individually

Also known as 1/O. Data input or output devices in a system. In PLCs these are typically the digital or
analog modules that monitor or actuate the devices controlled by the system.

Normally used to refer to a device that adapts electrically or logically the transferring of signals between
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Interruption

ISOL.
Jumper

kbytes
LED

Logic

Menu
Module (hardware)
Module (software)

Module address
Nibble

Not operand CPU
Operands

PA

PLC

PLC

CPU

P-Module
Procedure Module

PROFIBUS PA

Programmable
Controller

Programming
Language
RAM

Redundant system
Redundant system

Ripple

RX

Scan Cycle
Software
Soquete
Supervisory Station
Tag

Toggle

X

Upload

Varistor
Watchdog Circuit
WD

Word

two equipments.

Priority event that temporarily halts the normal execution of a program. The interruptions are divided into
two generic types: hardware and software. The former is caused by a signal coming from a peripheral,
while the later is caused within a program

Acronym used to indicate isolation or isolated.

Selection key of addresses or configuration composed by pins present in the circuit plate and a small
removable connector used for selection.

Memory size unit. Represents 1024 bytes.

Light Emitting Diode. Type of semiconductor diode that emits light when energized. It is used for visual
feedback.

A graphic matrix in Altus Relay and Blocks Language where are inserted the relay diagram language
instructions that are part of an application program are inserted. A set of sequentially organized logics
makes up a program module.

Set of available options for a program, they may be selected by the user in order to activate or execute a
specific task

Basic element of a system with very specific functionality. It is normally connected to the system by
connectors and may be easily replaced.

Part of a program capable of performing a specific task. It may be executed independently or in conjunction
with other modules through information sharing by parameters.

Address used by the CPU in order to access a specific 1/0O module.

Information unit composed of four bits.

In a redundant system this is the CPU that is neither active nor backup. May not take control of the system.
Elements on which software instructions work. They may represent constants, variables or set of variables.
See Jumpers.

See Programmable Controller

See Programmable Controller.

Central Processing Unit. It controls the data flow, interprets and executes the program instructions as well
as monitors the system devices.

See Procedure Module.

PLC application software module called from the main module (E-module) or from another procedure
module or function module that does not have parameters.

Means PROFIBUS Process Automation.

Also, know as PLC. Equipment controlling a system under the command of an application program. It is
composed of a CPU, a power supply and 1/0 modules.

Set of rules, conventions and syntaxes utilized when writing a program.

Random Access Memory. Memory where all the addresses may be accessed directly and in random order
at the same speed. It is volatile, in other words, its content is erased when powered off, unless there is a
battery to keep its contents.

System with a backup or double elements to execute specific tasks. Such system may suffer certain
failures without stopping the execution of its tasks.

System with a backup or double elements to execute specific tasks. Such system may suffer certain
failures without stopping the execution of its tasks.

Oscillation present in continuous voltages.

Acronym used to indicate serial reception.

A complete execution of the application program of a programmable controller (PLC).

Computer programs, procedures and rules related to the operation of a data processing system

Part to plug in integrated circuits or other components, thus facilitating their substitution and maintenance.
Equipment connected to a PLC network with the goal of monitoring and controlling the process variables
Name associated to an operand or to a logic that identifies its content.

Element with two stable status that are switched at each activation.

Acronym used to indicate serial transmission.

Reading a program or configuration from the PLC.

Protection device against voltage spikes.

Electronic circuit destined to check the integrity of the performance of an equipment.

Acronym for watchdog. See Watchdog timer

Information unit composed by 16 bits.
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