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About This Book

Welcome to PLC Control Builder AC 800M - an effective but still easy to use
programming tool. This manual is produced for anyone intending to use the
programming tool PLC Control Builder for the first time. It is focused on getting
you quickly started and acquainted with the product. Therefore, as much 'in-depth’
information as possible has been separated from the main sections and placed in
appendices instead. Consequently you are advised to look up the appendices if you
need to learn more about for example upgrading projects, multi-user engineering or
network redundancy.

If this is your first time working with a programming tool, it is recommended that
you start by reading Section 1, Introduction and then work yourself through each
section.

The sections are organized in this manner:

Section 1, Introduction, gives you a brief introduction to the document strategy and
product overview.

Section 2, Installing PL.C Software, helps you install a single user configuration that
is, a PLC Control Builder and an OPC Server installed on the same PC machine.

Section 3, PLC Control Builder User Interface, explains the PLC Control Builder
and its core interface Project Explorer.

Section 4, MyDoors Project, encourages you to build a small project example, and
getting yourself acquainted with the Control Builder environment.

Section 5, Hardware Configuration, teaches you how to add or remove hardware
units from the tree structure in the Project Explorer.

Section 6, Connecting the PLC and Go Online, starts with the prerequisites for
connecting a PLC and then guide you through downloading a project and Go online.

3BSE039838R201 9



Document Conventions About This Book

Document Conventions

The following conventions are used for the presentation of material:

The words in names of screen elements (for example, the title in the title bar of
a window, the label for a field of a dialog box) are initially capitalized.

Capital letters are used for the name of a keyboard key if it is labeled on the
keyboard. For example, press the ENTER key.

Lowercase letters are used for the name of a keyboard key that is not labeled on
the keyboard. For example, the space bar, comma key, and so on.

Press CTRL+C indicates that you must hold down the CTRL key while
pressing the C key (to copy a selected object in this case).

Press ESC E C indicates that you press and release each key in sequence (to
copy a selected object in this case).

The names of push and toggle buttons are boldfaced. For example, click OK.

The names of menus and menu items are boldfaced. For example, the File
menu.

—  The following convention is used for menu operations: MenuName >
Menultem > CascadedMenultem. For example: select File > New > Type.

—  The Start menu name always refers to the Start menu on the Windows
Task Bar.

System prompts/messages are shown in the Courier font, and user
responses/input are in the boldfaced Courier font. For example, if you enter a
value out of range, the following message is displayed:

Entered value is not valid. The value must be 0 to 30.
Variables are shown using letters in Italic style.

MaxLimit

10
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About This Book Use of Warning, Caution, Information, and Tip Icons

Use of Warning, Caution, Information, and Tip Icons

This publication includes Warning, Caution, and Information where appropriate
to point out safety related or other important information. It also includes Tip to
point out useful hints to the reader. The corresponding symbols should be
interpreted as follows:

Electrical warning icon indicates the presence of a hazard which could result in
electrical shock.

injury.

Caution icon indicates important information or warning related to the concept
discussed in the text. It might indicate the presence of a hazard which could
result in corruption of software or damage to equipment/property.

Information icon alerts the reader to pertinent facts and conditions.

Tip icon indicates advice on, for example, how to design your project or how to
use a certain function

f Warning icon indicates the presence of a hazard which could result in personal

Although Warning hazards are related to personal injury, and Caution hazards are
associated with equipment or property damage, it should be understood that
operation of damaged equipment could, under certain operational conditions, result
in degraded process performance leading to personal injury or death. Therefore,
comply fully with all Warning and Caution notices.

Applicable Specifications

This product meets the requirements specified in EMC Directive 89/336/EEC and in
Low Voltage Directive 72/23/EEC.

3BSE039838R201 11
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Section 1 Introduction

ﬂ Due to a last-minute name change, please refer to Compact Control Builder
wherever PLC Control Builder or PLC Software is mentioned in this manual or
when using the product.

PLC Control Builder is a programming tool for creating PLC based control
solutions when using the AC 800M hardware as your PLC hardware.

The PLC Control Builder comes with type solutions for simple logic control, device
control, loop control, alarm handling etc. packaged as standard libraries. You can
also insert self-defined types from other projects into your current project. The
Control Builder supports five different programming languages, Function Block
Diagram, Structured Text, Instruction List, Ladder Diagram and Sequential
Function Chart according to IEC 61131-3. In addition to this it supports the Control
Module language. Other useful functionality is online debugger and test mode.

Documentation Strategy

Two introducing manuals are available: Getting Started and IEC 61131 Control
Languages.

Getting Started (this manual) gives an introduction for new users of the PLC
Control Builder. The manual also gives a description of the installation procedure.

IEC 61131 Control Languages is a good place to start for learning the basics of the
different aspects of automatic control and the control languages following the IEC-
61131 standard.

For more information about online manuals and online help in PLC Control Builder,
see Getting Help in PLC Control Builder on page 24.

3BSE039838R201 13



Product Overview Section 1 Introduction

Product Overview

PLC Control Builder is a fully integrated Windows XP Professional and Windows
2000 Professional application. It provides tools for programming applications and
configure PLC hardware units from the AC 800M hardware family.

Requirements

The minimum requirements are besides the operating system Windows 2000
Professional or Windows XP Professional; Microsoft Word 2000 or 2002 and
Acrobat Reader version 4.0 or later.

Microsoft Word is required for creating user-defined project documentation and
Acrobat Reader is required to read online manuals.

@ For more information, see also Using Online Help in PLC Control Builder on
page 21.

14 3BSE039838R201



Section 1 Introduction Project Explorer

Project Explorer
The PLC Control Builder core user interface is called Project Explorer and this is
where you create and build your projects. A project contains the entire configuration
needed for a PLC based control solution, including control applications and
hardware settings. Context menus are helpful while configuring hardware units or
connecting parameters etc. You right-click an object to open its corresponding

context menu.

Both the software (programs, functions, etc.) and the hardware (the actual hardware
connected to the PLC) are modelled in a project. The relationships are visualized in

Figure 1.

¥ pLC Control Builder AC 8004 ... [= |[B][X]
File Edit WYiew Tools MWindow Help

L= BEE 2

+-[F] Libraties
+ Applications
- Controll

aontrallers PM864/TP830 DO810 DI810

- PLC 1 {172.16.84.124)
"~ Access Variables
- Hardware AC S00M

-2 0 PrMaE4 | TPE30
-] Ethernet ==
- Ethermet =
-3 Zarm
EEE . | Zarm
=] 11 ModuleBus
1 Doslo
2 DIslo
3 DIslo
- ‘% Tasks
{81 Fast
£81 Normal
£81 Slow

+ Connected Applications
[« T»[5 Descrinfion A _Check 3 Mes{[«]] ]

Figure 1. Project Explorer and actual hardware setup.
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Libraries

Section 1 Introduction

Libraries

PLC Control Builder is delivered with an extensive set of predefined type solutions
stored in standard libraries. These include data types, functions, function blocks and
Control Modules that can be used in your projects.

All standard libraries are included during the PLC Control Builder installation and
are available in your projects. PLC Control Builder provides the following libraries:

The Basic library, it contains basic building blocks for AC 800M control
software like data types, function block types and control module types with
extended functionality, designed by ABB. The contents inside the Basic library
can be categorized as follows: IEC 61131-3 Function Block Types, Other
Function Block Types and Control Module Types.

The Communication Libraries, they include function blocks for MMS,
ModBus, Foundation Fieldbus, SattBus, COMLI and Siemens 3964R
protocols.

The Control Libraries, they include single PID control and cascade PID control
function blocks, control modules, etc.

The Alarm and Event Library, it contains function blocks for alarm and event
detection, and alarm printouts on a local printer.

16
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Section 1 Introduction Supported PLC and Configurations

Supported PLC and Configurations

The PLC is the “target” for your applications which means that you download your
application to the PLC from the Project Explorer. The programming code is then
executed in the PLC.

JaRLin

Figure 2. The PLC Control Builder station communicates with a PLC.

3BSE039838R201 17



PLC Control Builder Functions Section 1 Introduction

PLC Control Builder Functions

The PLC Control builder is used to create control solutions. The solutions are
created within control builder projects, and several levels of structuring are available
inside one project.

A project in PLC Control Builder can handle up to 256 applications where each
application can handle 64 programs at the most. A maximum of 32 Control Builder
PCs can be used together in multi-user environment and up to 32 PLCs can be
created and handled within a project.

You can create self-defined libraries containing data types, function block types etc.
which can be used in any project.

Besides function block types, your Control Builder can also handle control modules,
which are components for object-oriented (and graphical) programming.

Table 1 lists the most common PLC Control Builder functions at glance.

Table 1. Main PLC Control Builder Functions

Functions

Backup/Restore

Create/change/insert libraries

Create/change/use Control Modules

Difference report (between previous/new application)

Distribute code in an application to several controllers

Downloading projects and go online

Multi-user engineering

Search and Navigation Tool

Testing projects off line

18
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Section 1 Introduction

Not supported Functions

Not supported Functions

When you require additional functionality for building DCS type of control
solutions you can use the control builder available in the ABB 800xA DCS system
offering. The 800xA control builder (the CBM Professional) adds the following
functions to the set of functions available in PLC Control Builder:

@ The functionality above is not included in the PLC Control Builder AC 800M.

Batch handling.

Audit Trail.

SFC Viewer.

High Integrity Controller for SIL applications.
CI860 for FF HSE, and CI862 for TRIO I/O.
Information routing via HART protocol.

Security (see Appendix F, Glossary).

3BSE039838R201

19



Multi-User Engineering Section 1 Introduction

Multi-User Engineering

PLC Control Builder supports multi-user engineering with a maximum of 32
separate engineering workplaces. In a multi-user configuration all Control Builder
PCs and the OPC Server must have access to the common project file(s). This
means that a common Project folder must be created on a shared network server.

The network server can be placed anywhere suitable in your network; thus located
and handled by a Control Builder PC, or in an OPC Server PC, or located as a stand-
alone file server.

Shared network drive  Control Builder and/or OPC Server Control Builder station

To OPC Client
-

1

— MMl 10

| Ethernet

PLC Controller PLC Controller

Figure 3. Programmers can share the same project. Multi-user engineering stores
projects on a shared network drive.
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Section 1 Introduction Using Online Help in PLC Control Builder

Using Online Help in PLC Control Builder

The PLC Control Builder provides online documentation.

Project Documentation

PLC Control Builder facilitates a project documentation feature for libraries,
applications, and controllers or for single types. The project documentation will be
produced as a Microsoft Word file and can be connected to either a standard
document template or user/company specific. A table of contents is automatically
generated for every project document.

Creating Project Documentation
From the Project Explorer:

1. Right-click an object in the Project Explorer tree and select Documentation in
the context menu. A Documentation window will open.

2. Click More button. An Editor Properties window opens.
3. Select a tab in the dialog window.

4. Click OK.

Online Manuals

The PLC Control Builder provides you with related manuals online.

ﬂ You need Acrobat Reader to open and read the online manuals provided by the
PLC Control Builder product.

Accessing Online Manuals
From the Project Explorer:

1. Select Help > Manuals. A list of manuals will open.

3BSE039838R201 21



Online Manuals

Section 1 Introduction

Table 2. PLC Control Builder Manuals

Manuals

Description

Getting Started, Introduction and
Installation

This manual

IEC 61131 Control Languages

Introduction to different aspects of automatic
control and the control languages following
the IEC-61131 standard

Communication, Protocols and
Design

Describes criteria for selecting networks and
communication protocols and is intended for
engineers who are planning the design of a

new network or the expansion of an existing
one.

OPC server for AC 800M,
Installation and Configuration

Makes acquaintance with the OPC Server for
AC 800M, its technical characteristics and
standards, as well as how to connect and
what interfaces to use.

AC 800M, Hardware and Operation

This book describes in detail the hardware
platform AC 800M, together with the
controllers and associated units that are
used in the AC 800M Controller.

PROFIBUS-DP, Wiring and
Installation

This book provides application notes and
advice for wiring and installation of
PROFIBUS networks.

PROFIBUS-DP, Engineering and
Configuration

This book describes the configuration of the
PROFIBUS DP-V1 in the 800xA control
system using the communication interface
CI854/CI854A.

S900 I/0

(a number of manuals provided)

S800 I/0

(a number of manuals provided)

22
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Section 1 Introduction

Online Manuals

Table 2. PLC Control Builder Manuals

Manuals Description
S200 I/0 This manual is intended for those involved in
the configuration, installation and
maintenance of the S200 1/O system.
S200L I/0 This book describes how to configure, install
and maintain S200L I/O units.
3BSE039838R201
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Getting Help in PLC Control Builder Section 1 Introduction

Getting Help in PLC Control Builder

In PLC Control Builder you can get Help in the following ways:
*  Context-Sensitive Help (F1)

e Contents Topic

e Index

*  Keyword Search

Getting context-sensitive Help

You can get context-sensitive Help for items in the Project Explorer. To access
context-sensitive Help:

1. Select the element you want help on (any item from the tree, command inside
an editor etc.).

2. Press the F1 key.

Accessing contents topic

Each Pop-up window with a Help button offers an entry into a category of
information in the Help content tree.

Use the Online Help Index
The index offers a number of ways to find the information you are looking for:

*  Enter the action you want information on, for example “configure” or
“download”.

*  Enter the name of the object you want information about, for example
“PM864” or “project explorer”.

Note that it is not always possible to find information about a single object by
entering its name. Try searching for the category instead, for example “I/O units”
or “data types”. This will normally take you to a list of objects or units, from
which you can jump to the one topic you are interested in.

24

3BSE039838R201



Section 1 Introduction Getting Help in PLC Control Builder

*  Enter the subject you want information on, for example “function block types”
or “communication interfaces”.

If you are looking for information about a specific library object, or information

@ about a specific hardware unit, the easiest way to find this information is to select
the object in Project Explorer and press F1. Control Builder will then take you to
the right topic.

Text Search

The text search goes through all topics and finds all matches. This means that you
have to be rather specific, when using this function, or you will end up with far too
many hits.

3BSE039838R201 25



Getting Help in PLC Control Builder

Section 1 Introduction
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Section 2 Installing PLC Software

This section explains how to install and start-up a single-user configuration, which
means basically a PLC Control Builder and an OPC Server installed together on the
same PC station. The software delivered on the CD is divided in two parts - the PLC
Control Builder AC 800M and the OPC Server for AC 800M. Each of these is
installed with the help of installation wizards.

. The first wizard contains PLC Control Builder, PLC firmware, Base software
for SoftController, RNRP and User Documentation.

. The second wizard contains OPC Server for AC 800M.

Note, that you must first run the PLC Control Builder installation before running the
OPC Server installation. Simply follow the default installation instructions given in
the Wizard.

The PLC Control Builder can only open projects stored in a Project folder created
during the Setup Wizard installation. If you have changed the project folder path
in a more recent installation, your previous projects cannot be found by the
Control Builder. This problem is easily solved by either changing the project
folder path back to previous location or, copy/paste the previous projects, from
the Windows explorer, into the current Project folder location.

3BSE039838R201 27



Before You Begin Section 2 Installing PLC Software

Before You Begin

Skim through the following check-list before installing your PLC Software:

e A PC with either Windows XP Professional or Windows 2000 Professional
installed. For PC requirements, see Requirements on page 14.

*  Administrator privilege for the login to Windows.

*  Remove previous Control Builder versions from the PC'. This also includes
other products within the Control'T suite.

1. From Windows Control Panel select Start > Control Panel. Select Add or Remove Programs from the list.

28 3BSE039838R201



Section 2 Installing PLC Software Step-by-Step Instructions

Step-by-Step Instructions

You must install PLC Software from the CD onto the local disk, you cannot run any
of the software from the CD.

Installing the PLC Software
1. Log in as Administrator in Windows.

2. Insert the CD into the drive. After a few seconds the Welcome dialog window
will appear (Figure 4). If the dialog box does not appear, start the file
Startme.bat, located in the root directory of the CD.

W ABB PLC Software Setup

Release Notes

Install software

Installation help

Exat

Figure 4. The Welcome PLC Software dialog window.

The installation dialog window contains the following buttons:

*  The Release Notes button gives you the latest information.

*  The Install Software button activates the installation procedure.

e The Installation help button accesses information on how to install a product.

e The Exit button allows you to quit the installation procedure.

3BSE039838R201 29



Installing the PLC Software Section 2 Installing PLC Software

Installing the PLC Control Builder

1. Click the Install software button (see Figure 4). A software installation
window opens.

ﬂ You should always start with the PLC Control Builder installation first because an
OPC Server installation needs to read the Control Builder settings that was
created previously during the PLC Control Builder installation.

W ABB PLC Software Setup

Software Installation

[ PLC Control Builder |

OPC Server for AC 800M |

Acrobat Reader |

Back |

Figure 5. The Software Installation dialog window.
2. Click the PLC Control Builder button. The Installation Wizard starts.

3. Follow the on-screen installation instructions.

ﬂ Using the Cancel button in any of the installation Wizard dialogs will interrupt
the installation. When installation procedure is interrupted, all previously
installed components will be disregarded.
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Section 2 Installing PLC Software Starting Up

Installing the OPC Server for AC 800M

1. Click the OPC Server for AC 800M button (see Figure 5). The Installation
Wizard starts.

2. Follow the on-screen installation instructions.

Running the OPC Server on the same PC as the PLC Control Builder does not
require further settings.

ﬂ For more information about setting up an OPC Server for multi-user engineering,
see Setting Up OPC Server on page 109.

Starting Up
Control Builder

Starting the PLC Control Builder

Double-click the Control Builder icon on the desktop (if selected during
installation), or from the Start menu on the Windows Task Bar, Start > All
Programs > ABB Industrial IT PLC > AC 800M > PLC Control Builder AC
800M

¥ pLC Control Builder AC BOOM M=1E3
File Edit “iew Tools ‘Window Help

O = ?

r'y

-

[+ [\ _Description_» Check » Message /ﬂ « | r

Figure 6. PLC Control Builder started.
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Section 2 Installing PLC Software

SoftController

The SoftController is a simulation tool that runs with Base Software for SoftControl
(in short). A SoftController let you download projects from the Project Explorer
even though you may not have access to a real PLC. Instead of downloading to a
PLC, you can download to the SoftController.

In order to start the SoftController, you must either have administrator privileges
in Windows, or be part of the local group ABB Controller user group. Contact
your administrator and apply to be a member of this group. The ABB Controller
user group is created automatically in Windows during the SoftController
installation.

The following steps help you start the SoftController and to locate its network
address (the address must be set in Project Explorer and OPC Server panel).

Starting the SoftController

Double-click the SoftController icon on the desktop (if desktop shortcut is selected
during installation), or from the Start menu on the Windows Task Bar,

Start > All Programs > ABB Industrial IT PLC > AC 800M > SoftController >
SoftController

I SoftController
File Security Setup Help

Statusz: Mot started

Start | |

Figure 7. The SoftController start panel.

1. Click the Start button. The Status field displays Started and the SoftController
starts.

2. Select File > View log file. A Session.LOG file will open in Note Pad.

3. Scroll down until you find a network address. An example of an IP address:
10.46.35.117:2.
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Section 2 Installing PLC Software OPC Server

What is yours?

To find out the IP address for a pc, simply open the command prompt (DOS
@ editor) and write the command "ipconfig". Press Enter to view the IP address.

4. Close the Note Pad program.

You can learn more about running an application in a SoftController in Section 5,
Hardware Configuration and Section 6, Connecting the PLC and Go Online.

Stopping the SoftController

5. Click the Terminate button. A SoftController dialog window opens.

6. Click Yes. The Status field displays Not started and the SoftController stops.
7.  Click Exit.

OPC Server

After OPC Server has been installed, it is easy to connect a controller to the OPC
Server from the OPC panel. However, this requires that you first set up a System
Identity from the Control Builder. Read how this is done in Setting the System
Identity in Control Builder on page 89.

Starting the OPC Server

Double-click the OPC Server icon on the desktop (if desktop shortcut is selected
during installation), or from the Start menu on the Windows Task Bar,

Start > All Programs > ABB Industrial IT PLC > AC 800M > OPC Server for
AC 800M > OPC Server for AC 800M
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¥& OPC Server Confi... E||E|g|

File View Settings Tools Help

Status:  |Running

l Alarm and Event

Connected Contrallers:

Cantroller [dentity:

| |

Figure 8. The OPC panel started after installation.

Connecting the OPC Server
Make sure the Data Access tab is active:

1. Enter the IP address of the controller in the Controller Identity field and click
the Connect button.

2. Select the Alarm and Event tab and repeat the step above.

How to create a PLC Id, see Setting an I[P Address on page 84 and Setting the
@ System Identity in Control Builder on page 89.

Configuration Issues

The PLC Control Builder supports multi-user engineering, for more information see
Appendix A, PLC Control Builder AC 800M Settings.

This manual also covers configuration issues like upgrading projects to 4.0 versions
and network redundancy. For more information regarding these issues see,
Appendix C, Upgrade respective Appendix B, Network Redundancy.

34
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Section 3 PLC Control Builder User Interface

Introduction

This is a brief introduction to the PLC Control Builder and its core interface Project
Explorer. Once familiarized with the Project Explorer, you are encouraged to study
Section 4, MyDoors Project, and build a Shop Door project.

About Programs and Projects

Engineers who are new to the Control Builder engineering environment, might think
that a program and a project is the same thing.

It is important to learn the hierarchy used throughout PLC Control Builder. The
following list below tries to describe the hierarchy in a descending order with start
from the project level.

* A projectis the top level software unit and it contains the configuration data for
libraries, applications, connected hardware, etc. It also groups libraries,
applications and the connected hardware in an hierarchical tree structure in
Project Explorer.

*  Each application contains programs and additional objects (data types, function
block types, control module types) that are used within the application.

e Each program is connected to a task, which decides how often the program is
executed. It is also possible to connect individual function blocks and control
modules to different tasks.

The sequence below in Figure 9 tries to illustrate the steps from creating a new
project to a download.
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Create a project - Project

‘ Build control libraries ‘
[

‘ Build applications ’
[ . Programs

‘ Create alarm conditions ‘
I
‘ Configure controllers ‘
|
Compile and download
to PLC controller

\

Figure 9. Sequence for building a project and the hierarchy between a Project and
Programs.

Project Templates

When you are about to create a new project, the Control Builder provides you with a
set of predefined templates, typical for a control system. The templates contain
predefined initial setup data, suitable for different kind of projects. The PLC Control
Builder provides you with the following project templates:

e ACS00M
—  (Normal use)
*  SoftController
—  (Development use, without access to a controller)
*  EmptyProject
— (Rare use, a minimum configuration with only the System folder inserted)

An empty project template contains only the compulsory system firmware
functions, with no additional application or hardware functions.
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Section 3 PLC Control Builder User Interface Project Explorer

Project Explorer

Project Explorer is the “core” user interface to the Control Builder programming
tool. It displays the currently active project. Only one project can be open at the
same time.

Title bar

File Edit “iew Tools Window Help g Menu bar
ELE & 7 - Tool bar
Project Explorer
+ Applications - panje P

+ Contrallers

Feading project C:“Program File=“ABB IndustrlaJ
Feading library Basiclib

Feading library Iconlib

Feading application Application_1 Message pane
Feading controller Controller_1 < | (three tabs)
Opening project finished

| » % Description_» Check » Message /

Figure 10. Project Explorer.

Title Bar, Menu Bar and Tool Bar
The title bar shows the project name (for example MyProject in Figure 10).

The menu bar contains the drop-down menus File, Edit, View, Tools, Window and
Help. When menu items on the menus are dimmed, they cannot be accessed (the
function is not allowed in the current context).

The tool bar contains icons that serve as shortcuts to the most common Control
Builder functions, such as online help and download.

For detailed information of the content of menus and tool bar, please refer to
@ Control Builder online help.
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Project Explorer Pane
The Project Explorer pane contains three main folders, see Figure 11:
*  The Libraries folder, see Libraries Folder on page 40.
*  The Applications folder, see Applications Folder on page 40.

e The Controllers folder, see Controllers Folder on page 41.
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Project Explorer Pane

%% pLC Control Builder AC 800M - MyProject (Offtine) [= |[B1)IX)
File Edit

Wiew  Tools  Window  Help

LeE EEE %

E System
+-[F BasicLib 1.2-3
+-[F Icorlib 1.1-1

- applications
- Application_1 - (PLC_1.Mormal)
+-[F] Connected Libraries
@ Data Types
£} Function Block. Types
g Control Module Types
P Control Modules
- Programs
Programi - (PLC_1.Fast)
Programz - (PLC_1.Mormal)
+-32F Program3 - {PLC_1.Slow)
- Contrallers g

= PLC_1(172.16.0.00
ST Access Variables
- Hardware AC S00M

-2 0 PrZa0 | TPE30

! Ethernet
-7 Ethernet
-3 Conm

- g Conm
- 1] ModuleBus

- ‘@ Tasks

8! Fast

£&1 Mormal

£&1 Slow

- Zonnected Applications
Application_1

Libraries

Applications

Controllers

Figure 11. The Project Explorer pane, showing the three main folders, Libraries,

Applications, and Controllers.
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Libraries Folder Section 3 PLC Control Builder User Interface

Libraries Folder

V

When a project is created for AC 800M, the Libraries folder contains a System
folder (firmware functions) and two libraries, the Basic library and a supportive Icon
library. These libraries are automatically connected to the default Application_1.
However, as you build your projects, you may choose to either insert standard
libraries or create self-defined libraries.

Additional libraries can always be added to an application as long as it has been
inserted into the Libraries folder.

For more information on libraries and library handling, see Online Help.

Applications Folder

The Applications folder holds all code that is (or is about to be) downloaded to the

controller(s). This code can either be stored as programs, or as control module types
or single control modules. Which you choose depends on the requirements of your

particular application.

The Connected Libraries folder contains all libraries that are connected to this
particular application. Libraries are connected by right-clicking this folder and
selecting Connect Library. However, only libraries that have already been inserted to
the project can be connected to an application. In order to access the types inside a
library; it must be connected to the application. Connect a library to an application
by simply right-clicking the Connected Libraries icon and select a library from the
drop-down menu.

e AEBF %

+- [ Libraries
- Applications
- Application_1 - (Controller _1.Mormal)

D BasicLib Connect Libratry
& Data Tvpes
&F Function Black T{  Rocumentation...

42k control Module Types
IFE Control Modules
+ i Programs
+- [ Controllers

Figure 12. The context menu for connecting a library to an application.
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Section 3 PLC Control Builder User Interface Controllers Folder

The Application folder contains three sub-folders for collecting types: Data Types,
Function Block Types, and Control Module Types. You can either insert an existing
type (from another project) or create a new type within any of these three sub-
folders.

There are two ways of organizing your code, in programs or in control modules.
This is reflected by the two folders Control Modules and Programs. Control
modules are stored in the Control Modules folder, while programs are stored in the
Programs folder. By default, the Programs folder contains three programs. Each of
these three programs are connected to a default task. You can change the task
connections, as well as add your own tasks and programs.

From the objects in the Applications folder, a number of software editors can be
@ opened, see Editors on page 44.

You can check your code for errors by clicking on the Check icon on the tool bar.
Errors are indicated by a red triangle next to the object in question (in offline mode).
Descriptions of the errors (if any) are displayed in the Check tab of the message
pane.

Controllers Folder

The Controllers folder contains all PLCs that belong to the project. For each PLC,
there is an Access Variables container and a CPU unit icon to which other hardware
units, such as I/O units and communication interfaces can be added. Icons can also
be added to the PLC on the same level as the CPU unit. The structure inside the
Controllers folder is meant to mirror the physical structure, which means that all
ports and buses have their own corresponding icon in Project Explorer.

For more information about hardware configuration and the Controllers folder,
@ see Configure Hardware on page 73.

The Controllers folder also contains a sub-folder Tasks. The tasks folder contains
tasks that are used to control the execution of your applications. By default, the
Tasks folder contains three tasks: Fast, Normal, and Slow. However, you can add the
tasks you need for your applications. The Connected Applications folder contains
all the applications that are connected to the PLC.

3BSE039838R201 41



Controllers Folder Section 3 PLC Control Builder User Interface

=[] Contrallers
- [[] PLC_1 {172.16.0.0)
S5 Access Varisbles
=1 [] Hardware AC S00M
- 0 PME&0 [ TPE30

1 Ethernet
- Ethernet
-3 Zarm
|- 4 Zarm
- 11 ModuleBus
- @ Tasks
{3] Fask
{81 Rormal
{81 Slow

- Connected Applications
Application_1

Figure 13. The controller structure in Project Explorer, with corresponding icons
for ports and buses.

Double-clicking the ‘Tasks’ folder will display a task overview. Double-clicking an
individual task will display the Task Properties dialog for that particular task.

From objects in the Controllers folder (CPU units, I/O units, communication
@ ports, communication interfaces, etc.), a number of hardware editors can be
opened, see Editors on page 44.
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Context Menus

Context menus can be used to edit the properties of various objects. Context menus
are displayed by right-clicking an object in Project Explorer.

+-[F] Ubraries
- Applications
- Application_1 - (PLC_1.Mormal)
+-[F Connected Libraries
@ Data Types
£} Function Black Types
--42F Control Module Tvpes

i+
ko Editar Enter
< kM VD Editor
=[] Controller
=[] PLC_ Properties »
A
- H Documentation. ..
@ Search Alk+F1Z
Copy Chrl+C
i Delete Del
Renarne Fz
- A T.
fi Mew Conkral Module, .,
E Mew Single Conkral Module
|
B¢ check
=[ AppICaTIan_L

Figure 14. Context menu in Project Explorer.

Message Pane
The message pane (see Figure 6) contains three tabs:
*  Description, shows a description of the selected type or hardware object.
. Check, shows the result of a code check, including error messages.

*  Message, showing messages resulting from events in Control Builder, such as
compiling and loading a new project.
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Section 3 PLC Control Builder User Interface

Editors

Control Builder contains a number of editors. The editors can be accessed from
Project Explorer. To access an editor, right-click the object (it could be a controller,
another hardware unit, an application, a program, or a type) and select the editor

from the context menu.

= Program - Application_1.Program2

Editor Edit Yiew Insert Tools

=]=F-AE I I
[100% |

Window  Help

LI R R SRR

B((=1ES

= | & fh

Marme

Data Type

Attributes

Initial Yalue(l/O Address

Access Variables

M| = | L) | —

T\Variahles A Function Blocks

MCode /4

h 4
4 ¥

Description 4 Check b Findin Editor f

[K

Row 1, Cal 1

Figure 15. Program editor.

Among many things, editors are used to declare project constants, and parameters,
as well as to declare variables and connect them to I/O channels. There are also a
number of programming language-specific editors, such as the Function Block
Diagram (FBD) editor and the Control Module Diagram (CMD) editor.
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Section 4 MyDoors Project

This section encourages you to build a small project and getting yourself
familiarized with the Control Builder environment. The guidelines that come with
this example suggests that you build a project called MyDoors that simulates the
entrance to a store. While working with the MyDoors project you will learn how to
declare variables, function blocks and separating code by using code blocks, and
much more.

At the end of the MyDoors project you will test your application in the Control
Builder Test mode. By doing so, the Control Builder helps you to verify, in a secure
way, how variable values and conditions are changing during a program execution.

If you do not have access to a PLC or IO modules, you can still follow this
@ example with a SoftController. Look for SoftController specific instructions
throughout MyDoors project example.

However, if you by any chance need to study the MyDoors project example
(immediately), the Control Builder installation comes with an already made project
example for you, called ShopDoors. See the subsection Project Examples in Control
Builder on page 69, for locating the project example.

For locating the ShopDoors example, or any other Control Builder examples,
@ simply follow the instruction given under section Project Examples in Control
Builder on page 69.

After finishing your study of the MyDoors project you are advised to carry on with
the next couple of sections:

*  Section 5, Hardware Configuration which covers how to setup a hardware
configuration according to your control system.

e Section 6, Connecting the PLC and Go Online covers all the essential steps for
making it possible to download an application and go online.
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Section 4 MyDoors Project

MyDoors Project

Before you create your project and start writing code, take a brief moment and study
the Specifications below and the Defined Variables on page 47.

Specifications

This project will simulate the entrance to a store. The following specifications are
given:

The entrance consists of two sliding doors that open when a customer activates
a photocell.

Each door is opened and closed by its own motor.

The doors return to default position (closed) five seconds after the last
activation of the photocell. Consequently, several customers arriving one after
the other will extend the time the door remains open.

The number of customers is recorded for statistics. Manual reset of this counter
should be possible.

The total number of times the doors have opened since they were last serviced
should be recorded.

Each opening of the doors should increment a counter. When the counter
reaches a preset limit, a flag should indicate that service is required. Manual
reset of the flag should be possible.

46
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Defined Variables

Photocell

The photocell has two states, active and inactive, typically represented by a
Boolean variable. In this project, a Boolean variable named Photo_Cell
(true = active, false = inactive) is used.

Door motors

The entrance itself consists of two doors facing each other. Each door is opened
by a motor controlled by Boolean signals (Motor_1 and Motoxr_2). The time
the doors should remain open is declared in a variable DoorsOpen_Time of
type time.

Number of customers

Each time the photocell is activated, a counter representing the total number of
customers entering the shop should be incremented. The counter,
Customers_Qty, is of type integer.

Reset the counter on certain dates

On certain dates, the shop manager records the total number of customers up to
that date, and resets the counter. Consequently, a Boolean variable
Reset_Counter is declared, which resets the counter.

Door service intervals

The doors should have regular service intervals, approximately after every
10,000 openings; you also need to keep a record of the number of openings
from the previous service. The record is represented as the variable
Openings_Freq of type dint.

Time for service

When the counter reaches the upper limit defined by Openings_Total of
type dint, a flag (Service_Req of type Boolean) is set, indicating that
service is required. Manual reset of the service counter is activated using a
Boolean variable Serviced. The doors should continue to work even if
service is not performed.

3BSE039838R201
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Creating MyDoors Project

Creating a New Project

1. From the Project Explorer, select File > New > Project. A New Project
window opens.

FE New Project

Templates: M amne:

E mphtyProject
SoftCantraller

Lacation:

|trn:-| Builder AC 8000 4.0%Praojectshh Browse...
] | Cancel |

Figure 16. The New Project window for setting up a project.

2. Select the AC800M template and type MyDoors in the Name field. Ignore the
given location path (for now).

3. Click OK. Project Explorer creates and opens MyDoors project, see Figure 17.
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Section 4 MyDoors Project Creating MyDoors Project

¥ PLC Control Builder AC 800M - MyDoors (Offtine) (= |[B)X]
File Edit

Window  Help

Lhe REE 7

Wiew  Tools

+ -] Svstem
+ -] Basiclib 1.2-3
+ [ Tconlib 1.1-1
= Applications
+ application_1 - (PLC_1.Mormal)
- Cantrallers
o[ PLC_1{172.16.0.0)

Feading project C:“~Program File=“ABB Industr:™ |
Feading application Application_1

Feading controller PLC_1

Openinhg project finished

[+ [\ Description_»_Check » Message /m v

Figure 17. MyDoors project opened in Project Explorer.

The Libraries folder contains the standard libraries Basic library (BasicLib) and
Icon library (IconLib).

ﬂ The System folder is always automatically inserted into a project. It contains
firmware functions and cannot be removed from the project or changed by the
user.
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Local Variables

There are different types of variables in PLC Control Builder for storing and
computing values (local, global, and access variables), where the local variables are
the most frequently used in Control Builder. They always belong to the local code
inside a function block, control module or a program.

In this example, you will declare local variables in a program named Program?2.

Declaring Local Variables

1. In the Project Explorer, expand the project tree until you see Program2,
(Figure 18). Double-click the icon to open the Program editor.

LeE BE 7
ER=)oo=s

- Applications
- Application_1 - {PLZ_1.Mormal)
+-[F] Cormected Libraries
= Daka Types
I} Function Block Types
Program 2 daF Control Module Types
gFE Control Modules
- Programs
Programl - {PLC_1.Fast)
Program - {PLC_1.Mormal)
+ Program3 - {PLC_1.5low)
+-[[] Contrallers

Figure 18. Programs folder expanded with three preset programs available.

2. The program editor is divided into three panes: the declaration pane, the code
pane, and the message pane. (See Figure 19.)
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Program - Application_1.Program2
Editor Edit Wiew Insert Tools Window Help

HEEd= 2 LT R RIS R = | jafh
MNarme Data Type Attributes Initial Walue|l/O Address |Access \»’ariahlesi‘
1
Declaration 2

ane
P 4

g
% Variables /4 Function Blocks K

o
[ =

Code
pane — ™ J
i

Y Code / 4
Message
pane

| ] Description 4 Check }_Findin Editor_/ IK (o[

Row 1, Col 1

Figure 19. The editor for program Program?2.

3. Place the cursor in the upper left-hand cell in the declaration pane and type
Photo_Cell.

4.  Move one cell to the right by pressing the tab key. Type boo1l in the “Data
type” column. Move the cursor to next column labeled “Attributes”.

5. Choose the default setting retain (which means that the variable will keep its
value at a restart). Press the tab key to move to the next column.

6. Set the initial value to false to indicate that the doors are closed at start-up.

7. Skip the column I/O address. The address will be automatically filled in later
when configuring the hardware.

8. The last column ‘Description’ is reserved for you to use freely. Your first row
should now look like row 1 in Figure 20.

Marme Data Type |Attributes |Initia| “alue|lfO Address |Access Variables|Description
1 |Photo_Cell baool retain |fa|se Phato cell to doars

Figure 20. Declaration of the Boolean variable Photo_Cell.
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Section 4 MyDoors Project

9. Declare a second variable named, DoorsOpen_Time which represents how
long (duration time) the doors should remain open. Complete the declaration of
DoorsOpen_Time according to row 2 in Figure 21.

MNarme Data Type |Attributes  (Initial Walue|l/O Address |Access Variables|Description
1 |Photo_Cell bool retain false Photo cell to doors
2 |DoorsOpen_Time [time constant  |T#5s Time duration that doors should be opened

3 |DoorsOpen_ET  [time

retain

Elapsed time after photo cell has been activated

Figure 21. Declaration of the DoorsOpen_Time and Doors_Open_ET variables.

Note the attribute constant of the variable DoorsOpen_Time. You
@ can either explicitly type “constant” or scroll through the available formats
using Alt-key together with the up and down arrow keys. Go ahead and try!

10. Declare a variable named, DoorsOpen_ET that records the time elapsed since
the photocell was activated last time. Complete the declaration of
DoorsOpen_ET according to row 3 in Figure 22.

11. Declare the remaining variables (with start from row 4) in the grid according to

Figure 22.
3 |DoorsOpen_ET  Jtime retain Elapsed time after photo cell has been activated
4 |Motor_1 boal retain false Output to motor opening door 1
5 |Motor_2 bool retain false Output to motar opening door 2
6 |Openings_Total  |dint constant 10 Total nurnber of openings until service
7 |Openings_Freg  |dint retain Mumber of openings since last sewvice
g |Serviced bool retain false Flag that resets the number of openings
9 |Serice_Reg bool retain false Flag that is set when service is required
10 [Customers_Qity  |dint retain 0 Total number of customers
11 |Reset_Counter  |bool retain false Flag that resets the number of customers
Figure 22. Declaration of the remaining variables.
For data types that can be specified in the Data type column, choose
@ Insert > Variable, Type, Attribute (or press CTRL+J) to access a list of
possible data types.
12. Click Check g to check for errors.
13. Click Save E to save the variables.
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Function Blocks

Timers and counters in the PLC Control Builder are normally represented as
function block types and located in the Basic library. This example will declare one
Timer (TOf), and two Counters (CTU) from the Basic library.

Declaring Function Blocks
Make sure the program editor is open, (see Figure 18, to open editor)
1. Select the Function Blocks tab in the declaration pane.

2. Place the cursor in the upper left-hand cell in the declaration pane and type
OpenDoors.

3. Move one cell to the right by pressing the tab key. Right-click the cell and
select Insert > Variable, Type, Attribute from the context menu. A dialog list

opens.
Mame Function Black Type [Task Connection|Description

1 |OpenDoors

P

3 S

4 R4 Paste Chrl+Y

5

b Delete Row

-llr  — o | L i

| r\ valEaes ‘}"* Functio 4 4 Complete Word Chrl+5pace

#% search... Alt+F1z

bl ariable, Tvpe, Attribute,.,  Chrl+]

Row Ins

Copied Cells

Figure 23. The path in the context menu for selecting (for example) function blocks.
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4. Type TO (or TOf) to jump down to the TOf Function Block type in the list.

Marne IFunetinn Rinck Tvne [Task CannectinnDaserintion
1 |OpenDoors Tof
2z Tinerl A
3 Tof
Ton
4 TF
5 Trigger b
5 |Basiclib 1.2-3
7 i i i
| » [y Variahles ) Function Blocks / IE
Figure 24. The TOf function block type is selected.
5. Press the ENTER key. The TOf is declared in the program editor. Write
Description text according to Figure 25.
6. Declare two CTU function blocks in row 2 and row 3 in the same way as you
did with the TOf function block. Name them Customer_Count_Up and
Service_Count_Doors, according to Figure 25.
MName Function Black Type \Task Connection|Description -
1 |OpenDoors TOf Tirmer for motor
2 |Customer_Count_Up |CTU Counter for the number of custamers
3 [Service_Count_Doars|CTU Counter for the number of openings o doors
ﬂ| [ Wariahles  Function Blocks / Nl | b

Figure 25. Declaring the function blocks.

For information about the TOf and the CTU function blocks, open the
@ Control Builder Online Help. Simply place the cursor in the Function Block
Type cell (for example TOf), and press F1.

7. Click Check £ to check for errors.
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Code Blocks

Both programming editors (programs and control modules) support code blocks. All
the code blocks with the exception of the first one are always self-defined which
means that you create your own code blocks for structuring code. Thus, code blocks
are a way of enhancing the readability, traceability, and structure, of your
programming code. However, you should always strive to keep the number of code
blocks to a minimum, or you might risk ending up with a badly arranged
programming structure.

The code blocks are always executed in a predetermined order, and in this example
from left to right (programs).

ﬂ Code block names cannot contain certain characters. See online help for
information on which characters that cannot be used in code block names.

Creating Code Blocks

1. Right-click the Code tab and select Rename from the context menu. A Rename
Code Block window opens.

I \Cuﬂ_.-' m .|

Insert...

Rename selec

Change Language. ..

Renarne

Figure 26. Right-click the code block tab to access the context menu.
2.  Write Motors_Doors in the Name field.
3. Click OK.

4. Right-click the Motors_Doors tab and select Insert from the context menu. A
Insert New Code Block window opens.

5. Write Number_0Of_Customers in the Name field and check that the
Structured Text language is selected. Click OK.
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6. Add a third code block in the same way and name it Service_On_Doors.

Program - Application_1.Program2 |Z||E|rg|
Editor  Edit  Wiew Insert Tools ‘Window Help
HEE£ S & T A S
Marne Data Type  |(Aftributes  (Initial Value|l/D Address [Access Variables \Description Pl
1 |Photo_Cell boal retain false Photo cell to doors —
2 |DoorsOpen_Time |time constant  |T#os Time duration that doors should be opened
3 |DoorsOpen_ET  jtime retain Elapsed time after photo cell has been activated
4 |hotor 1 bool retain false Cutput to rmotor opening door 1
5 [Motor_ 2 hoal retain false Output to motor opening door 2
6 |Openings_Total  |dint constant |10 Total nurber of openings until service
7 |Openings_Freg dint retain Murnber of apenings since last service
g [Seniced hoal retain false Flag that resets the number of openings
2 |Serice_Req boal retain falze Flag that is set when service is required
10 [Customers_City  |dint retain 0 Total nurmber of custormers
11 |Reset_Counter hoal retain false Flag that resets the number of customers
Variables 4_ Function Blocks /' K »
:D\ Motors_Doors 4 Mumber_Of_Customers 3 Sewice_On_Doors 7 KN »
4 v Row 1, Col 1
Code Blocks

Figure 27. The program editor with three new code blocks created.

After creating the three code blocks representing motors, customers and service
issues in your program editor, you are now ready to write corresponding code block
specific programming code.

ﬂ The code blocks are executed from left to right, thus first Motors_Doors,
then Number_Of_Customers and finally Service_On_Doors.
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Code Input

Making a Function Block Call in Motors_Doors
1. Select the code block tab Motors_Doors and place the cursor in the code pane.

2. Select Insert > Variable, Type, Attribute from the Menu bar (or press
CTRL+J). A dialog list opens.

ﬂ The variables and function blocks declared under the Function Blocks tab in the
declaration pane will be shown in the dialog list.

3. Select the OpenDoors function block in the list and press the ENTER key.

Start typing the beginning letters in OpenDoors (i.e. Op...) and you will
@ automatically land on OpenDoors in the scroll list.

4. Make sure the cursor is located directly after OpenDoors in the code pane.
Write a left-hand parenthesis “ (.

| [\ Wariables_»_Function Blocks /"~

OpenlDoor=
\ Write a left-hand

parenthesis

| " Motors_Doors 4 MNumhber_Of_C

Figure 28. Write a left-hand parenthesis after OpenDoors in the code pane.
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5. When you type the leading left-hand parenthesis ‘ (*, a Function block call
editor will open, see Figure 29.

8 Function block call - OpenDoors BasicLib. TOf ZIIEIEI
Editor Edit Yiew Insert Tools ‘Window Help
= & & [& BH A& D e o
Mame Data Type Initial “alu [Pararmeter DirectionDescription J
1 |ln bool i Tirner input
2 |PT time in Fre-set time
3 | boal out Timer output
4 |ET time out Elapsed time
\ Parameters / <] | ﬂ_‘
Row 1, Col 4 LM

Figure 29. The Function block call editor.

6. Place the cursor in the first empty white cell and select Insert > Parameter
From List (or press CTRL4J, or click & -icon in the Menu bar). A variable
list opens.

7.  Select Photo_Cell and press the ENTER key to accept the selection.

Mame Diata Type Initial “alu |[Parameter NirartinlNaser
1 |l bool Shoto Cell
2 |\PT time Fhoto_Cell
Fe=et_Counter
I I:!Dm Service_Count_Doors
4 |ET time Service Req

Serviced

|bDDl Fhoto cell to doors

Figure 30. Variable list in the Function block call dialog.
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8.  Fill in the other two variables in the parameter list according to Figure 31.

& Function block call - OpenDoors BasicLib. TOF*

Editor  Edit  View Insert Tools Window Help
& & = RCoR == B D e o

Marme Diata Type Initial “alu |Parameter Directiol|Descr
1 |In bool Photo_Cell in Timer
2 |PT time DoorsOpen_Time in Pre-si
3 |0 bool out Tirmer
4 |ET time DoorsCpen ET out Elaps

Parameters / e |

Figure 31. Connecting function block parameters.

9. Click Save and Close [§ to insert the parameters into the code.

What About the Q parameter in TOf?

The output Q parameter is a Boolean signal, which represents the status on the door
position (open or closed) and is passed on to the motors. For both doors to open, the
Q signal must be passed to both motors. To achieve this, write the following code in
the code pane:

Motor_1 := OpenDoors.Q;
Motor_2 := OpenDoors.Q;

The output Q is now addressed directly to the function block and a value assigned to
both motors to open the doors. See Figure 32.
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[« [ Wariables », FunctionBlocks / [ 4| |

Openloor={ In := Photo_Cell.
FT = DoorsCpen_Time,
ET =: DoorsOpen_ET :

Motor_1
Hotoxr_ 2

Openloors . Q) ;
Cpenloors . ()

¢ [ Motors_Doors ,,r{ Humber_Of_Customers

Figure 32. The code block Motors_Doors.

ﬂ The code can be written structured with or without tabs and spaces.
10. Click Save [ to save the code.

Making a Function Block Call in Number_Of_Customers

1. Select the code block tab Number_0Of_Customers and place the cursor on the
first line in the code pane.

2. Select Insert > Variable, Type, Attribute from the Menu bar (or press
CTRL+J). A dialog list opens.

ﬂ The variables and function blocks declared under the Function Blocks tab in the
declaration pane will be shown in the dialog list.

3. Select the Customer_Count_Up function block in the list.

Start typing the beginning letters in Customer_Count_Up (i.e. Cu...) and you will
@ automatically land on Customer_Count_Up in the scroll list.

4.  Accept the selection by pressing the ENTER key. Type the leading left-hand
parenthesis ‘ (‘. A Function block call editor opens.

5. Place the cursor in the first empty white cell and select Insert > Parameter
From List (or press CTRL+J). A variable list opens.
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6. Select Photo_cCell in the list and press the ENTER key to accept the

selection.
Mame Data Type Initial Walu |Parametar NirartimlNesrri
1 |CU biool ghoto Cell
2 |Reget boaol Fhoto_Ce=ll
: Fes=et_Counter
3 _[Pv dint Service Count_Doors
4 |0 boaol Service_ Reqg
oy dint Serviced

|hDDl Fhoto cell to doors

7. Fill in the other two variables in the parameter list according to Figure 33, thus
leave out the connection of the two parameters PV and Q.

E Function block call - Customer_Count_Up BasicLib.CTU*
Editor  Edit  View Insert Tools  Window  Help

E E % |:li g CHJ £23)

I I =

Mame Data Type Initial “alu |Parameter DirectionDescr

1 |cU baool Fhota_Cell in Count
2 |Reset bool Reset Counter in Reset
3 P dint in Frese
4 | baool out Indica
5 |0V dint Customers Oty out The pi

Parameters / IK
Row S, Col 4 LI

Figure 33. Connecting CTU function block parameters.

8. Click Save and Close [ to insert the parameters into the code. See Figure 34.
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Customer_Count_Up{ CU := Photo Cell,. -
Feset = Reset_Counter.
CV = Customers_Qtv )

| » % Motors_Doors b, Number_Of_Customers 4 Service_On_Doors JInl"|| 4 | | 3

Fow 1, Col 2 LR

Figure 34. The code block Number_Of_Customers.

Making a Function Block Call in Service_On_Doors

1. Select the code block tab Service_0On_Doors and place the cursor on the first
line in the code pane.

2. Select Insert > Variable, Type, Attribute from the Menu bar (or press
CTRL+J). A dialog list opens.

ﬂ The variables and function blocks declared under the Function Blocks tab in the
declaration pane will be shown in the dialog list.

3. Select the Service_Count_Doors function block in the list.

4. Accept the selection by pressing the ENTER key. When you now type the
leading left-hand parenthesis ‘ ( *, a parameter editor will open.

E; Function block call - Service, Count_Doors BasicLib.CTU
Editor Edit Miew Insert Tools ‘Window Help

EE - &l BE A& D o

MNarne Diata Type Initial “alu |[Parameter DirectioDesc
1 jcu boal in Cour
2 |Heset baal in Fese
3P dint in Prese
4 |0 baoal out Indicz
5 |CW dint out The p

Parameters / IE
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5. Place the cursor in the first empty white cell and select Insert > Parameter
From List (or press CTRL+J). A variable list opens.

6. Select Motor_1 in the list and press the ENTER key to accept the selection.

Mame Data Type Initial Walu|Parametar INiractinNesari
1 [CU bool Iotor 1
2 |Feset biool Motor_1
3 PV dint foter_2
Openloors
4 |Q biool Openings Freqg
g |y dint Opening=s_Total
|hDDl

7.  Fill in the other variables in the parameter list according to Figure 35.

Mame Diata Type Initial %alu |Parameter I
1 U bool Moator 1 [
2 |Reset boal Serviced [
3P dint Openings_Total [
4 |0 bool service Heg |
o |CY dint Dpenings Freg |

Figure 35. Connecting CTU function block parameters.

8. Click Save and Close [ to insert the parameters into the code. See Figure 36.

Service Count_Doors{ CU = MHotor_ 1.
Fezet = Serviced.
FV = QOpening= Total.
[ =: Service_Req.
CV =» QOpening=s Freq ):

|+ % _Motars_Daors b Mumber_Of_Customers b Senvice_On_Doors i

Figure 36. The parameters connected in the code block, Service_On_Doors.
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If an error message should be displayed in the message pane, double-click

@ the error line and you will jump directly to the error location in the code.
You will also find a brief description in the message pane, explaining the
type of error that has occurred.

Testing MyDoors Project

Before downloading the application to a PLC and going online, it is often necessary
to first test the application in an offline mode and confirm that everything is working
properly. This mode is called the Test Mode and means basically that Control
Builder will compile and execute the code locally in the PC as if it was a PLC.

The test mode is an easy way to try out the application many time. However,
external communication will be disabled during the test mode, thus reading and
writing variables connected to IO units cannot be validated in test mode.

ﬂ Before you can run the program in Test mode, a Difference Report window will
open. However, the Difference Report function is not important for this example
since it does not generate a report in Test mode. Choose to keep the default
setting, or read how to turn off the function in the subsection Disable/Enable
Difference Report on page 116. This example assumes that the Difference Report
has the default setting enabled.

1. In Project Explorer, click Test Mode | B . The Test Mode Analysis window
opens.

2. Click Cold Restart All.

3. Click Continue. A Difference Report window opens.
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¥ Difference Report Before Download

File Edit Wiew Tools Help

v X 8 8§
i Differences - Mo report in test RREEE (= (=12 Yerzion in Control Builder
= F] Source Code Report
Che‘((:k € Project constants
mar & System variable Enabls5!

(3] Main Source Unit for Proje
+ Application_1
+ PLC1
_?'I;' Compilation meszages

| >
B Changed Lines B Inzerted Lines B Deleted Lines

| #

Figure 37. Difference Report Window.

4. Select the green check mark (see Figure 37) to continue. Difference report is
not generated in Test mode.

5. Double-click Program2 to display the editor.

6. Select Motors_Doors tab. All variables in Program?2 are listed in the upper
pane and the code in the lower pane, see Figure 38.
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2 Program - Program2 - Application_1.Programz2 |Z||E|rg|
Editor  Edit  Yiew Tools ‘Window Help

& TR
MName Current “alue Data Type Attributes Initial %alue J
— Photo_Cell  |false boal retain false

—  DoorsOpen_T |0d0h0mSs0ms time constant T#Ds

— DoorsOpen_E0dOhOmDs0ms time retain

—  Miotar 1 false boal retain false

—  Motor_2 false bool retain false

— Openings_Tat|10 dint constant 1a

—  Openings_Freld dint retain

—  Semiced false bool retain falze

— Senice Reqg [falze bioal retain falze

— Custorners_Q)0 dint retain ]

— Reset Counteffalse boal retain false

Variables /4 Function Blocks  / IK 3
Cpanlocxs | In: =[Fhote a1, =
BT : =DoorsOpean_ T ime| 0A0E0mS = Oms |,
ET = >DeorsOpan_ET| 00RO s Oms |} ;

bi=toa 1] zppenbocrs . gl
bictor 2] =ppenbocrs. gl

| |\ Motors_Doors 4 MNumber_Of Customers 4 Serice_On_Doars  / || i | 3 H

MU

Figure 38. The Program?2 editor in Test mode.

Analyzing the Code During Program Executions

As you can see, test mode helps you test and analyze your project without yet
having a PLC ready in the Project Explorer tree. You can change the variable
values and study the program response.
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Testing MyDoors Project

Parameter list

\;

Code pane

While analyzing the variable conditions, the following instructions will ask you
to right-click a variable. These can be selected from either the parameter list or
directly in the code pane.

Openings_Tot

Marne Current Yalue Data Type

— FPhoto_Cell alse bl

— DoorsOpen_T 0d0nOrmd i Search... A+F1z

— DoorsOpen_E0dOhOml Infarmation .
Mator 1 falze .
Motor 2 falze

0

Openings_Fre

] v Off

Seniced

false

|boal

OP-ﬂ'nDDD:L’SI:I'n:=—

BT : =Doorsq i Search.. A+F1Z oms].
ET = >Doorst

botor_1): =ppanDoces. g Information

Elflj

h[ﬂtDr 2|: =EE:|DG-D1'5.I:}
\

v Off

Figure 39. Changing the current value on a variable from the Parameter list, or in
the code pane.

1. Right-click Photo_Cell and select On in the context menu.

Note that the motors change to True (start) and the number of openings since
last service increases by one, as does the number of customers.

2. Right-click Photo_Cell and select Off in context menu.

Simulating that no customer is activating the photocell. Note how the clock
starts and counts up to five seconds at which point the motors are set to False
(stop) and the doors close.

3. Right-click Photo_Cell and select On, then QUICKLY select Off again.
Simulating that a customer has activated the photocell. Both the number of
openings is increased and customers increase.
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Wait until the doors close. Right-click Photo_Cell and QUICKLY select
On, Off, On, Off, On, Off.

Simulating that three customers are passing the photocell one by one. Notice
that the clock starts when the first customer passes the photocell and resets to 0
when the next customer passes. Consequently, the opening time is extended for
a new period of 5 seconds, and so on. Note also that the number of times the
doors open only increases by one, whereas the number of customers is
increased by three. You now have three openings of the doors and five
customers.

In the variables list, right-click Reset_Counter and select On, then select
Off again. Reset the customer counter.

Activate the photocell so the number of openings (Openings_Freq) passes
Openings_Total. Service_Reqg will then become True.

Right-click serviced and select On, then select Off again.

Study the reaction of the counters and flags. Note that the variable
Openings_Freq resets.

Close Program editor.

From Control Builder Menu bar, select Tools > Stop Test Mode.
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Project Examples in Control Builder

All the examples are Read-only, which means they cannot be altered. If you only
wish to study (read) them, they can be opened as they are, see Reading the
ShopDoors Example on page 71. However, if you wish to alter something in the
example, like using it as a template or a skeleton for other projects, then you must
first prepare the project example, as described below.

Preparing the ShopDoors Example for a Project
From the disk where PL.C Control Builder! is installed:

1. Start the Search tool in Windows and search for ShopDoors_ST.prj . The
project file will be located inside the example folder for the ShopDoors project.

2. Copy the complete ShopDoors_ST folder into the Projects folder?.

3. Right-click the ShopDoors_ST folder and select Properties from the context
menu.

4. Clear the folders properties Attribute Read-only. Apply changes to the folder,
sub folder and files.

5. Done! Follow the next steps under Opening a Project on page 70, if you wish to
open the now converted ShopDoors_ST project.

1. PLC Control Builder is normally installed on the Local Disk (C:)
2. The Projects folder is normally located at; C:\ABB Industrial IT Data\Engineer IT Data\PLC Control Builder
AC 800M 4.0\Projects
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Opening a Project

1. From the Project Explorer, select File > Open Project. An Open Project

window opens.

Open Project

Lok ir: | | Projects

- emcrE-

2 [C1ACE00M |Projects

5 Chace |==15hopDoors_FED
My Recent |5 alarmSimple_m
Docurnents

(&1 ShopDoors_ST
[Ciconnectingpeople  IC15oftController

@ ) dfFsdfscf [ 50fty
[CS)EmptyProject [ TankSantrol

Diesktop Chhelo () TeamFactory
- [ INSUMExample [htestar
[—) ChInkro | Tutorial_03
- , [CiLogFiles [cilklk;
|y Diocuments My Doors
e ElM\,fF‘roject
31)3 [CS)MyProjects
My Computer [
Chploch
My Metwaork File name; |ShopD oorz ST.pr j Open |
Places
Files of type: | Project Files [ pri) | Cancel
Goto folder
|F'roiec:t Filez ﬂ

Figure 40. The Open project window.

2. Select the ShopDoors_ST folder and click the Open button. The project

ShopDoors_ST folder opens.

3. Select the ShopDoors_ST.prj file and click the Open button. The Project

Explorer opens the ShopDoors_ST project.
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Reading the ShopDoors Example

1. From the Project Explorer, select File > Open Project. An Open Project
window opens (Figure 40).

2. Press Go to folder drop-down menu and select Example files. The Example

folder opens.

Go to folder

Select
e

Figure 41. Drop-down menu for selecting project files or example files.

|E:-:am|:|le files

3. Open the ShopDoors_ST folder and select the ShopDoors_ST.prj file.

(1A _#SourceCodeR eporta

e

iy Recent
Documents

(14 _ShopDoors_ST-1-0-0
1 C_#SourceCodeR eporta
=0 _Contraller _1-1-0-0

‘= ShopDoors_ST.prj

/Bﬁ'

=

My Documents

-

Select

¥
by Connputer
by Metwork File narme: |Sh0pDDors_ST.pri j Open |
Flaces
Files of type: |F'roiect Files [ pr) ﬂ Cancel
G to folder
|E:<arn|:|le files j

Figure 42. The Open project window, showing the contents of the ShopDoors_ST
directory. Note the (ShoopDoors_ST.prj) project files.

4. Click Open. The ready-made ShopDoors example will open in Project

Explorer.
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Section 5 Hardware Configuration

This section teaches you how to add or remove hardware units from the tree
structure in the Project Explorer. It covers the necessary steps for building a
software model that represents a limited part of a hardware configuration in the
plant.

The Controller object in Project Explorer is the root to which hardware objects are
added.

Configure Hardware

Study the hardware configuration in Figure 43. Assume a PLC, together with six
I/O modules. We are going to add two of them to the tree structure in Project
Explorer. Add DO814 and DI810, at positions 3 respective 5.

PLC DO814 DI810

\ at pos. Ni 3 at pos. No. 5

Figure 43. Hardware position for 10 modules (for example DO814 at position 3 and
DI810 at position 5).
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Adding the 10 Modules DO814 and DI810

1. Expand Controllers > PL.C_1 > Hardware AC 800M > PM860/TP830, in
the Project Explorer tree.

ﬂ You must have the correct CPU unit connected in your hardware tree; otherwise
you cannot download your application to the PLC. If you run with a
SoftController the choice of CPU models is optional.
¢ To Replace a CPU: Right-click the PM860 item and select Replace With in
the context menu.

+-[E] Libraries
+ applications
- Controllers
- [l PLC_1(172.16.84.124)
S Access Variables
- Hardware AC S00M
i PM&A0 f TPE30

1 Ethernet

- 2 Ethernet
-3 am
|- g am

¢ 11 ModuleBus

+ ‘@ Tasks

+ Connecked Applications

2. Right-click the ModuleBus item and select New Unit > S 8001/0 > D0O814. A
Choose Position for DO814 window opens.

¥ Choose Position for DOB14 E|

Fozition
Cancel

3. Select position 3 from drop-down menu and click OK.
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4. Right-click the ModuleBus item and select New Unit > S 8001/0 > DI810. A
Choose Position for DI810 window opens.

5. Select position S from the drop-down menu.

6. Click OK.

When you have added the two IO modules, your “hardware tree” should look
like Figure 44.

% pLC Control Builder AC 800M - ... [= |[B][X]
File Edit ‘Wiew Tools ‘Window Help

LeE BEE 2

--[F] Libraties
+-[F] svstem
+-[F] BasicLib 1.2-3
+-[F] Iconlib 1.1-1
- Applications
+ application_1 - (PLC_1.MNormal)
- Cantrollers
- PLC_1(172,16.0.00
"= Access Wariables
- Hardware AC G00M
= PMEE0 | TPES0
1 Ethernet
2 Ethernet
-3 Zom
4 Zam
.- - MaduleBus
El 3 D214
5 DIsto

+ ‘@ Tasks

+ Zonnecked Applications

Figure 44. Hardware setup (Project Explorer).

Information on an I/O unit, for example DO814 or DI810, can be accessible from
@ the On-line Help; select the I/O unit in the Project Explorer and press F1.
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Connecting 10 to an Application

The hardware address of a hardware unit is composed of the hardware tree position
numbers of the unit and its parent units, from left to right, separated by dots. For

example in Figure 45, the PM860/TP830 unit at position 0; ModuleBus at position
11; the I/O unit DI810 at position 5, hence the address 0.11.5.

| Hardware - Controller_1.0.11.5 DIB10

Editor Edit Wiew Insert Tools Window Help

EEd= &G v BhE & t
|Channe| MNarme Type |Variable I/0 Description j
||I}<D.11.5.1 1 |Input 1 bool  |Application_1.Program2. Photo_Cell |Photo cell to doors
ko152 ] [inp boal
{01153 lnput3 bool

» [ Seftmgs #. Connections _4_Prof

ierties M Status h Unit Staf| 4

I

Row 1, Col 4

- Controllers
=[] PLC_1(172.16.0/0)
T Access Variatles

- . Hardware A E00M

-] Ethernet

- Ethernet

- 3 Cam
|- g Cam

3 DO8ld
5 DISL0

+ ‘@ Tasks

+ Connecked Applications

PM860/TP830

DI810

4

PLC and S800 I/O

Figure 45. The relationship between the DI810s physical location and the hardware

address in the editor.

Generally, you add a hardware unit with the “New unit” command in the Project
Explorer, and configure the unit with the hardware editor.

@ To remove a hardware unit, right-click the object in the tree structure and select

Delete.
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Connect Variables to I/O Channels

Connect Variables to I/0 Channels

Communication between I/O channels and code is established by connecting
variables to I/O channels. Therefore, Control Builder provides you with two
different connection methods of choice. If this is your first occasion with Control
Builder, you are advised to try both methods for learning. Note! The previous
MyDoors project will not be completed unless you follow both methods.

Method 1, will connect the variable Photo_Cell to the IO module DI810 by using
dot notation. Method 2 - Using a Path Selector on page 78, will connect the
variables Motor_1 and Motor_2, to the IO module DO814 via a path selector menu.

Method 1 - Using Dot Notation

Connecting a Variable to DI810 Channel

From the Controllers in Project Explorer:

1.  Double-click DI810 I/O module. The DI810 hardware editor opens.

Select the Connections tab and place the cursor in the first empty white cell.

Type A (for Application_1) and observe how the editor fills in the rest.

TR

Press “.” (dot) to move to the next level. All three Programs will be displayed.

[T 2]

Select Photo_Cell in the list.

2
3
4
5. Select Program2, and press “.” (dot) again. A list of variables will open.
6
7

Press the ENTER key. The Photo_Cell variable has been connected to the
first channel in DI810.

i Hardware - Controller_1.0.11.5 DI810
Editor Edit Wiew Insert Tools window Help

HEEH= a2

BE B o

Channel Marme Type |Wariable

[+0.11.5.1 Input 1 boal

pplication 1.Program2. Photo Cell

01152 Input 2 boal

Seftings

Connections A4 Properties » Status p UnitStalus 7

Figure 46. The variable Photo_Cell connected to first 10 Channel.
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Method 2 - Using a Path Selector

Connecting a Variable to DO814 Channel
From the Controllers in Project Explorer:
1.  Double-click the DO814 1/O module. The hardware editor for DO814 opens.

2. Select the Connections tab and place the cursor in the first empty white cell
(Channel QX0.11.3.1 in the Variable column).

3. Right-click Insert > Insert Path From Tree from the context menu. A list box
opens.

The Menu bar action Insert > Insert Path From Tree, can also be done by
@ simply clicking the “fg icon located in the hardware editor.

4. Expand Application_1 > Program2. Double-click Motor_1 to insert the full
path, see Figure 47.

Channel Mame Type |Warable
LH0.11.31 Cutput 1 boal

201132 COutput 2 bioal - Application_1
G 11.3.3 Cutput 3 boal +-4EF Program
Q@ 1134  |Output4 baol - 3 Frogiam2

+ fBF Customer_Count_Up

01135 COutput 5 boal + 48 OpenDoors
CH011.36 Output B bool +-48 Service_Count_Doors
E011.3.7 COutput 7 hiool @ Cugtomers_ Oty
0 11.3.8 Output B haoal < DoorsOpen ET
O¥1.11.39 Output 9 bool © DaorsOpen_Time
QX0.11.3.10 omEm 10 |bool ©

e O Motar_2
CE011.3.11 Output 11 bool ® Openings_Freq
Q¥0.11.312  |Output 12 boal © Openings_Total
¥011.3.13 Cutput 13 boal S Photo_Cel
QM0 11.314  |Output 14 bl © Reset_Lounter
Q011315  Output 15 |bool @ Service_fleq

T Serviced

CE011.3.16 COutput 16 bool 442 Program3
GWD11.3.17 Al Qutputs dward
W0.11.3.18 Channel status |dword
W0.11.3.19 LnitStatus dirt

|I:u:o|
Figure 47. The path for Motor_1 variable selected in the tree.
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Section 5 Hardware Configuration Method 2 - Using a Path Selector

5. Place the cursor in the second empty white cell (Channel QX0.11.3.2 in the
Variable column) and connect Motor_2, by yourself. Use the ‘g icon.

After connecting the variables, your hardware editor should look like the editor
illustrated in Figure 48.

i Hardware - Controller_1.0.11.3/ DO814
Editor  Edit  View Insert Tools Window  Help

EEdE & B H AR
Channel Mame Type |Variable
Q011,31 Cutput 1 bool  |Application_1.Program2. Motor 1
011,32 Clutput 2 bool  |Application_1.ProgramZ. Motor 2
Q¥0.11.3.3 Clutput 3 baool

|+ [ Settings A Connections :.{ Fl'rupertiea A Status A UnitStatus 7

Figure 48. The Motor_1 and Motor_2 connected to DOS8I14.
6. Click Check £ to check the declaration.

7.  Click Save and Close [&].

8. Done!
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Reading I/0 addresses from the Application Section 5 Hardware Configuration

Reading I/O addresses from the Application

An easy way to read the I/O address is to open (in this case) Program2 in the
program editor and check the column labeled I/O Address. Here you will find the
address for the photocell and the motors (see Figure 49).

B Program - Application_1.Program? E”Elgl
Editor Edit  Wiew Insert Tools ‘Window Help
EEd= 2 hon# g o
DI81
MName Data Type Attributes Initial %alue(l’Q Address A~ 4 810
1 |Phaoto_Cell boal retain false Contraller_1.0.11.5.1 z
2 |DoarsOpen_Time|time canstant T#os
3 |DoorsOpen_ET |time retain
4 |Motor 1 bool retain false Controller_1.0.11.3.1
5 |Motor_ 2 bool retain false Controller_1.0.11.3.2
G |Openings_Total |dint constant 10 DO814
7 |Openings_Freg |dint retain
g [Serviced boal retain falze
9 |Senice Req bool retain false
10 [Customers Gty |dint retain 0
11 |Reset Counter |bool retain false
[+ Variables /4 Function Blocks IK: ﬂ_‘
| Row 9, ColS MM

Figure 49. The I/0O Address column shows how variables are connected to I/0
channels.

Changes made to I/O connections in the hardware editor will be reflected in both
editors.

Your project has now been tested offline and the hardware configuration is
complete. You are advised to proceed to Section 6, Connecting the PLC and Go
Online.
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Section 6 Connecting the PLC and Go Online

This section starts with the prerequisites for connecting a PLC. It comprises of
downloading PL.C firmware and setting a PLC IP address. The last part of this
section covers general procedures for downloading a project to the PLC.

If you have created a project according to Section 4, MyDoors Project and then
followed the instructions in Section 5, Hardware Configuration, you will in this

section be able to complete the MyDoors project by downloading the application to
a PLC.

If you do not have access to a PLC or 10 modules, you can still follow this example
with a SoftController. If you run with a SoftController - you can jump directly to
the subsection Setting the System Identity in Control Builder on page 89.

Firmware Upgrade

The PLC firmware version and the PLC control builder version must be identical. If

you are unsure, perform the steps in this section. It will only take a few minutes of
your time.

ﬂ Firmware upgrade can be performed from the PLC control builder via the Ethernet
network (see the Control Builder Online Help) The Serial line upgrade procedure is
also available.

Firmware Upgrade via the Serial Cable (TK212A)

1. Connect the serial cable between the Control Builder PC and the PLC, as

specified in Table 3. For the type of cable, see Appendix D, Communication
Cables.
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Firmware Upgrade Section 6 Connecting the PLC and Go Online

Table 3. Cable connection for the PLC Controller.

PLC Tool Port | Connector Cable Name
AC 800M COM 4 RJ 45 TK212A

No program capable of blocking the selected COM port, is to be running during
@ upgrade procedure. This applies in particular to the MMS Server program.

2. Turn on the power to the PLC.

3. From the Windows Start menu select All Programs > ABB Industrial IT
PLC> AC 800M > Utilities > Serial Firmware Upgrade. The following
dialog box will appear.

¥ SerialFirmwareU perade E| |§|E|
File Settings Help

Firrware Upgrade

State:
Firrmware Yersion
Mot Connected J

Exit

Comz Se00 Mot connected to controller

Figure 50. The Serial Firmware Upgrade dialog box.

4. Select Settings > COM Port from the drop-down menu. Make sure the
settings correspond to the physical COM port to which your cable is connected.
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Section 6 Connecting the PLC and Go Online

Firmware Upgrade

5. Click the Connect button and press the Init push-button on the PL.C until the
Run LED starts to blink. Wait about a minute until a message appears. If
connection was successful, a confirmation text will occur in the Firmware

Version text field (Figure 51).

% SerialFirmwareUpgrade

ERS)ES

File Settings Help

Firmware Upgrade

State:
Firrnweare Yersion

Connected to PM3E4 Pwisd  4.014.7 20050209

[~

Caom1 115200 | Connected to controller

Upgrade Exit

Figure 51. A Firmware version displayed in the text field.

ﬂ In the event of an error message “Connection failed”, you must check the cables

and repeat these steps again.

6. Select Firmware version' from the drop-down menu and click Upgrade. File
transmission starts to the controller. A confirmation window opens when the

controller is upgraded, see Figure 52.

SerialFirmwarelpgrade §|

Controller upgraded
Press reset bukton to restart the controller

Figure 52. The Serial Firmware Upgrade window.

1. The firmware version must be identical to the installed Control Builder version.
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Setting an IP Address Section 6 Connecting the PLC and Go Online

7. Click OK.
8.  Click Exit.
9.  Press the Init push-button on the PLC until the Run LED starts to blink.

Setting an IP Address

A unique controller IP address must be set in order to avoid conflict with other
devices on the Control Network. This subsection guides you to assign an IP address
for your PLC via the serial cable (TK212A) without being connected to the
network. Furthermore, you will be instructed to setup the PC machine running your
Control Builder. However, these instructions are strictly Microsoft Windows
specific, thus any changes made by Microsoft Corporation in Windows must be
consulted in your Windows User Documentation. A configuring tool, named
IPConfig, is used to set the IP address for the PLC.

Setting IP Address for PLC

®

Preparations

Connecting the cable between the Control Builder and the PLC are exactly the same
as described in Firmware Upgrade on page 81.

1.  Connect a serial cable between the Control Builder PC and the PLC, as
specified in Table 4. For the type of cable, see Appendix D, Communication
Cables.

Table 4. Cable connection for the PLC Controller.

PLC Tool Port | Connector Cable Name
AC 800M COM 4 RJ 45 TK212A

No program capable of blocking the selected COM port, is to be running during
upgrade procedure. This applies in particular to the MMS Server program.

2. Turn on the power to PLC.
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Section 6 Connecting the PLC and Go Online Setting IP Address for PLC

Starting the IPConfig Tool

3. From the Windows Start menu select All Programs > ABB Industrial IT
PLC> AC 800M > Utilities > IPConfig. An IP Config dialog opens.

%3 IP Config

File Settings Help

Exit

Corinl Mot Connected

Figure 53. The IP Config dialog box.

4. Click the Connect button and press the Init push-button on the PLC until the
Run LED starts to blink. Wait about a minute until a message appears, see
Figure 54.

% IP. Config

File Settings Help

Frimary Ethernet Interface |PAddress: [17z 16 |25 [z54

255 [2s5 o Jo
[192 [ies Jog5 [54
Restore factory settings [~ Enable Autcrestart

Lonkect SetIP

Coml Controller IP zet to factony default

Figure 54. The IPConfig dialog box with factory default setting.
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Setting IP Address for PLC Section 6 Connecting the PLC and Go Online

ﬂ In the event of an error message “Connection failed”, you must check the cables
and repeat these steps again.

5. From the IP Config dialog menu, select Settings > Advanced Mode.

6. Enter a unique IP address (obtainable from your Control Network
Administrator). Example: IP address 172.16.84.124, see Figure 55.

‘&3 IP Config

File Setktings Help

L |P Address

= |

Frimary Ethernet Interface |P-Address: 172 [16 [s4 124
Primary Ethernet Interface Subnetmask: 255|285 [0 o

Toolpart Interface IP-address: M9z [168 [255 [254
Bestore facton settings [~ Enable Autorestart

LConnect

Coml Controller [P zet to factony default

Exit

Figure 55. IP Config window for setting unique IP address.

7. Click Set IP. The new address will be sent to the PLC and an IP Config
window opens, see Figure 56.

IP Config

& new IP address configurakion will be stored in the controller, Continue?

| Ik | Cancel

Figure 56. IP Config confirmation dialog window.
8. Click OK.
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Section 6 Connecting the PLC and Go Online Setting IP Address for PC

9.

10

Setting IP Add

Turn off the PLC power switch and then turn on the PLC power switch again.
The new IP address is not valid until the controller has been restarted.

. Press the Init push-button on the controller until the Run LED starts to blink.

ress for PC

The following instructions will help you setup the IP address (in Windows) for the
Control Builder PC.

1.
2.

9.

10.

V

Select Start > Control Panel.

From Control Panel in Category View, select Network and Internet
connections.

Select Network Connections.

Right-click Local Area Connection and select Properties. A Local Area
Connection Properties dialog opens.

In the ‘Connect using’ list, select the Ethernet board.

Select Internet Protocol (TCP/IP) and click Properties. An ‘Internet
Protocol (TCP/IP) Properties’ dialog opens.

Select Use the following IP address.

The PC and controller NetID must be the same for the first three positions (start
from left to right). For example, if the PLC has the IP address 172.16.84.124, then
the PC must have the IP address 172.16.84.Q. The number represented by Q must
not be same as the PLC, thus not 124 in this example.

Enter an IP address, in this example (172.16.84.120) and then enter sub net
mask (255.255.252.0).

Click OK. To close all dialog windows.

Connect a network cable. The port and channel positions are shown in Table 5.

To check that the IP configuration works; open the command prompt DOS
window and ping the PLC by writing the following command: ping 172.16.84.n,
where "n" is the address selected for the PLC.
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Setting IP Address for PC

Section 6 Connecting the PLC and Go Online

If the PLC is to be connected to a PC via a switch or hub, then a straight-through
Ethernet cable should be used. If there is a direct connection between the PLC and

the PC, then use a cross-over Ethernet cable.

Table 5. Channel positions for connecting the Ethernet cable in the PLC.

PLC

Communication Interface

Position

Channel

AC 800M

Built-in

CN1

CN2 port on the PLC must not be connected to the network. This port is
@ used for connecting the PLC to a secondary network.
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Section 6 Connecting the PLC and Go Online Downloading the Project via Ethernet

Downloading the Project via Ethernet

Provided that you have downloaded firmware upgrade (Serial Firmware Upgrade)
and given IP addresses, you should have contact with the controller.

This also means that you are ready to download projects to the PLC and Go Online!

Setting the System Identity in Control Builder

In order to download projects to the controller you must first set the system identity
in Project Explorer.

Setting the IP address for PLC_1
1. In the Project Explorer, expand Controllers.

- Contrallers
=Wl 1 i172.16.0.00
ST Access Variables
+ Hardware AC S00M

+ ‘@ Tasks

+ Zonnected Applications

Figure 57. The Controllers expanded in Project Explorer.

2. Right-click PLC_1 and select System Identity. The System Identity window
opens.

¥ System Identity

System identi:  [172.16.84.124

k. | Ear‘u:e||

Figure 58. The System Identity window for setting the IP address.

3. Enter the IP address of the controller (for example: 172.16.84.124) and
click OK. The System Identity window closes.

ﬂ If you run with a SoftController then type in your computer IP address and finish
with colon and the digit 2. Example: 10.46.35.117:2
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Setting the System Identity in Control Builder Section 6 Connecting the PLC and Go Online

4. Expand Hardware AC 800M until you find 1 Ethernet. Right-click the
Ethernet icon (at position 1) and select Editor. The editor opens.

5. Select the Settings tab (lower left corner, see Figure 59) and enter the
IP address in the IP address Value field.

ﬂ Note that the IP address of the first Ethernet port has to be the same as the
IP address of the PLC (system identity). The second Ethernet port (at position 2)
is only used if the controller is connected to a redundant network. For more
information about redundant networks, study the subsection Setting Up
Redundant Network on page 117

=2 Hardware - PLC_1.0.1 Ethernet
Editor Edit  Wiew Insert Tools ‘Window Help

BEEd® &3 o T L
Farameter “alue Type Linit Mlin MWax
IP address 172.16.84.124 |string
IP subnet mask 256.265.252.0 |string
Metwark Area 0 dint 0 35
Path Murmber 0 dint 0 3
Maode Mumber 0 dint 0 a00
Metwork Area Local false bool
send Period 1 dint 5 1 B0
Max Lost Messages 3 dint 1 10
Proxy router 0.0.00 string
Target address 0.0.00 string

Settings 4_Connections A Unit Status / HJ

Figure 59. IP address for controller Ethernet port at position 1 (in this case
172.16.84.124 which is the same IP address as given in System Identity).

Click Save and Close [
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Section 6 Connecting the PLC and Go Online Downloading the Project to the PLC

Downloading the Project to the PLC

When you have tested your project and ensured that there are no errors, you are
ready to download your application to the PLC.

If you run with a SoftController go to Downloading to the SoftController on page
92.

You must make sure that the PLC and all other hardware units have the right
firmware. For instructions on how to check and upgrade firmware versions, see
Firmware Upgrade on page 81.

Downloading to the PLC

The following instructions address the project MyDoors, which was previously
created in Section 4, MyDoors Project. However, these instructions are common for
downloading any project application.

1. Make sure MyDoors project is in Offline mode.

2. Click Download Project and Go Online T The Online analysis window
opens.

3. Click Cold Restart All.
4. Click Continue.
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*  The Difference Report function is enabled by default, thus a window will open
unless disabled.

¥ Difference Report Before Download EIE|E|
File Edit VYiew Toaols Help

v X & " i

Yerzion in controller | Yerzion in Control

Application_1, Hew Applic
PLE_1, Mew Contraller; N
- Source Code Report
€ Project constants
& Spster variable 'EnableS!
(30 Main Source Unit for Proe
+ Application_1

+ PLC_1
_?'l. Compilation mezsages
< >
B Changed Lines = Inzerted Lines W Deleted Lines

Figure 60. Difference Report Window.

5. Click the green check mark (see Figure 60) to continue.

Downloading to the SoftController

Make sure that your (MyDoors) project is in Offline mode (not running in test
mode). From Project Explorer, expand the Controllers folder:

1. Right-click PLC_1 and select Simulate Hardware from context menu.

Next, you must start the SoftController. Double-click the SoftController icon on the
desktop (if desktop shortcut is selected during installation), or from the Start menu
on the Windows Task Bar:

2. Start > All Programs > ABB Industrial IT PLC > AC 800M >
SoftController > SoftController. The SoftController start panel opens.

3. Click the Start button. The Status field displays Started and the SoftController
starts.

From Project Explorer:

4. Click Download Project and Go Online T . The Online analysis window
opens.
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Section 6 Connecting the PLC and Go Online Downloading the Project to the PLC

5. Click Cold Restart All.

6. Click Continue. You should now be Online!
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Test the Program Online

Section 6 Connecting the PLC and Go Online

Test the Program Online

This subsection describes how to force the variable Photo cell that is connected to
the 10 unit DI810 in MyDoors project example.

The forcing function can be used to activate/deactivate an I/O.

1. In Project Explorer, right-click Program2 and select Online Editor to open

the online editor.

2. Right-click I/O module DI810 and select Editor.

3. Check the box in the Forced column. Change the variable Photo_Cel1l value
to 1 (true), return quickly to O (false) and inspect the motor’s values in the
online editor (values will change to 1 for five seconds and then return to 0).
Previously, you changed the variable Photo_Cel1 values in the online editor
for program Program? to start and stop the motors. Now, you are using the
I/Os to control the motors (See Figure 61 and Figure 62).

4 Hardware - Controller_1.0.11.2 DIB10
Editor Edit View Insert Tools ‘Window Help

S [B wvooe 4 By

T

EEX

1

Channel Channel Walug|Forced

Wariable Walue

“ariable

=

[20.11.2.1 false

alse

ShopDoors_ST.Mormal Photo_Ceall

#0.11.2.2

[#0.11.2.3

[¥0.11.2.4

[40.11.2.5

[40.11.2.6

[#0.11.2.7

[#0.11.2.8

[¥0.11.2.9

[%0.11.2.10

#0.11.2.11

[%0.11.2.12

[%0.11.2.13

[%0.11.2.14

#0.11.2.15

[%0.11.2.16

Iwi0.11.2.17

Oojojooo|ojooojooooojo)g|m

IW0.11.2.18

Seftings »_Connections »_Properties » Status A _Unit]| 4| |

-+

Row 1, Col 3

ML

Figure 61. The status of the photocell and the motors can be forced in the I/O editor.
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Test the Program Online

B Program - Program2 - Application_1.Program2

Editor Edit Wiew Tools ‘Window Help
1w | u e

WMame Current “alue Data Type  |Aftributes  |Initial Walue [I/O Address I/0 Description ACCEJ
— Phato_Cell  |true bool retain false Controller_1.0.11.5.1 |Photocell to doors
— DoorsOpen_T 0d0h0mSs0ms tirme constant | T#5s
— DoorsOpen_E0d0hOm0s0ms tirme retain
—  Motor_1 true bool retain false Controller_1.0.11.3.1 |Outout to motor ope
—  Motor_2 true bool retain false Controller_1.0.11.3.2 |Outout to motor ope
— Openings_Tot|10 dint constant |10
— Openings_Fre|3 dint retain
— Sericed false boal retain false
— Serwice_Reqg (false bool retain false
— Customers_Q[3 dint retain 0
— Reset_Counteffalse bool retain false

|« [ [ Variables 4_Function Blocks 7

el |

-1 1 |8
PT: =Door=Cpen_Time Od0hOnEslns|,

OpenDoors { In . = |Saeiqe

ET = : DoorsOpen_ET|

0d0h0n0s0ns]) ;

_|_| Motors_Doors 4 Mumber_Of Custormers A Senvice_On_Doors  / [[4 | > I_
Figure 62. The changing motor values can be inspected in the online editor.
4. Close all editors.
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Appendix A PLC Control Builder AC 800M
Settings

This section starts with the Setup Wizard for PLC Control Builder. If you are setting
up a single user configuration with minor adjustments, the wizard will guide you
through the settings. However, if you are going to setup a multi-user configuration
you will have to change the file path in the last dialog, 'File Location' under Product
settings.

Having that said, if this is your first time running the Wizard, you can always
change the default path location later on after reading the subsection Multi-User
Configuration on page 104.

At the end of this section you will learn how to enable/disable Difference report
dialogs before testing, and downloading applications to PLC.

If you are content with the default settings for a single-user configuration, you do
@ not have to complete the two Setup Wizards in this appendix for working with
PLC Control Builder and downloading to a PLC.

Starting the Setup Wizard for PLC Control Builder

From Start select All Programs > ABB Industrial IT PLC > AC 800M >
Utilities > Setup Wizard.

ﬂ Some tabs have an Apply button. Specified settings will not be implemented until
this button is clicked (see Figure 63).

All Setup Wizard dialog boxes contain a Show Settings button. Click this button to
open a log file on screen containing all available Wizard settings. It also contains a
list of system environment variables.
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System Settings for PLC Control Builder Appendix A PLC Control Builder AC 800M Settings

System Settings for PLC Control Builder

Auto Logon to Windows

With this function enabled, the Windows operating system will automatically logon
a selected user when the PC is started. This function should only be enabled if
Control Builder auto startup is needed.

Select Enable Auto Logon and Enter a user name (set in Windows), password
(twice) and the computer name (see Figure 63). If an unknown user name is entered,
the Auto-logon function will fail.

[+7 Setup Wizard for PLC Control Builder, AC 800

Select a topic;

General System Settings - Auto Logon

Productﬁum Logan [ Enable duto Logon
| |y Auto Startup
Click — | Mernary —
to proceed Language
File Locations
Enabling AutoLogon will force *Windows ta automatically log on
the zelected uzer. Usze this feature only wheh automnatic startup of
products iz desired.
Help Show Settings |
Figure 63. Setup Wizard start menu for PLC Control Builder. Click the topic ‘Auto
Startup’ to proceed to next step in the wizard.
If you set the Enable Auto-Logon function, it will remain enabled even if you
remove PLC Control Builder.
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Product Settings for PLC Control Builder

Auto Startup of Control Builder

Auto Startup will start the Control Builder automatically, as soon as the user logs in
to Windows. However, the Auto Startup function requires that the Auto Logon
function under System has already been enabled.

PLC Control Builder will start without any application being opened. The path to
Control Builder should be entered in the dialog box (see Figure 64).

§% Setup Wizard for PLC Control Builder AC 8008

Select a topic: i
EI=EE & e Praduct Settings - Auta Startup

System
Auto Logon [v Enable Auto Startup of this produck
Product
futo Starup Fath to application
b oy |E:'xF'rcugram Filez"aBB Industrial ITAEngineer ITAPLE Contral Builder AC 800
Language

File Locations
Apply...

By enabling the Auto Startup function the PLC Caontrol Builder AC
300k application will automatically start when wWindows starts.

Help Show Settings Cloze

Figure 64. Product settings for Auto-Startup.Click the topic ‘Memory’ to proceed to
the next step in the wizard.
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Memory Reservation

The total memory reserved for an application is based on a calculation involving the
size of the physical RAM memory and the hard disk paging file. The following is
shown in the Memory topic (see Figure 65).

e Physical RAM memory

*  Total paging file (this file can be changed in the Windows control panel)
*  Maximum recommended heap

e Actual heap (should normally be increased)

The actual heap should be set to the size of the application but not exceed the
Maximum recommended heap size, see memory settings in Figure 65.

The default PLC Control Builder heap size is 256 MB. However, in conjunction
with large projects, this has proven not to be sufficient, and as a result the PLC
Control Builder has crashed. If this should occur (the server cannot start), increase
the heap size by simply doubling the previously allocated heap size.

The amount of free memory can be checked by opening the About... dialog box in
@ the Control Builder Help menu. Heap size should be increased when less than 30%
remains.
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§% Setup Wizard for PLC Control Builder AC 8004

Select a topic: .
A REE Product Settings - kemony

System
Auto Logon Physical Rk m B M ax recommended ; lﬁ ME
Product

%ut,:, S..t.artul:' Actual heap omg MB

.Langua.g Total paging file (limit] :  [1247 MB
File Locations

Select heap zize for PLC Control Builder AC 8000, Start uzing the
default walue and adjust the zize according to the demand of the
application.

The maximum recommended heap iz half the zize of the total paging file
or 300 MEB. To change the size of the paging file uze the Contral Panel.

Help Show Settings

Figure 65. Setting the memory Heap size dialog. Click the topic ‘Language’ to
proceed to next step in the wizard.

Do not forget to click Apply to activate the changes.

A heap size must not be larger than the paging file. When the heap size is saved, the
system checks this.

If the heap size is larger than the maximum recommended (half the total paging
file), a warning message will advise you to change the size. If the heap size is larger
than the Total paging file, an error message will tell you to reduce the size.
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Language

The language to be used for the programming tool, the libraries, and the Online
Help files is selected under the Language tab (see Figure 66). The installation
program will, by default, select the language set in Windows XP or Windows 2000.
If the product does not support the language, English will be used as the default
language.

§% Setup Wizard for PLC Control Builder AC 800M

Select a topic:

Praduct Settings - Lanquage
System

Auto Logan PLC Cantrol Builder AT S00M -
Product | English ﬂ

Auto Startup v

Help Files

Eng Change... Requires the installation CD.

Help | Show Settings |

Select language.

Figure 66. The Product setting dialog for language. Click the topic ‘File Locations’
to proceed to next step in the wizard.
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File Locations

PLC Control Builder has three file locations which can be managed by the Setup
Wizard. The Working folder and the MMS server working folder are handled by the
system, thus should never be modified. The Project folder should only be changed,
if the PLC Control Builder station should be part of a multi-user configuration.

&% Setup Wizard for PLC Control Builder AC 800M

Select a topic: i i
ElEEE & TR Product Settings - File Paths

System
Auto Logon Type: | Lacation

Product YWorking Folder C:%ABE Industrial IT DatahEngineer IT DatahPLC Control Buile
Auto Startup MMS ServerWor.. C:MNABB Industial IT Data\Contral IT DatasMMS Server far AL
M emary Project Folder C:"A4BB Industial IT Data\Engineer IT DataPLC Contral Buile
Language

File Lozationz

£

Uze Detault Setting. .. | kaodify...

>
Help Show Settings |

Figure 67. Product topic for file locations.

*  Working folder; contains PLC Control Builder station log files, workspace
settings etc.

*  MMS Server working folder; contains MMS Server log files.
*  Project folder; contains projects.

Clicking Use Default Settings, will reset your personal settings to the general
default settings.

How to change the file location for the Project Folder, see Multi-User
@ Configuration on page 104.
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Multi-User Configuration

You must install PLC Control Builder on every PC machine, before setting up a
multi-user environment. You can also install an OPC Server on one of the PLC
Control Builder stations or on a standalone PC machine. Furthermore, all PC
machines must be connected to the same network.

A multi-user configuration provides that all PLC Control Builder stations and an
OPC Server have access to the common project files'. During multi-user
engineering all Control Builder stations must write/read engineering changes to the
common project files located in a shared project folder. The OPC Server reads run-
time data directly from the PLC over the network, but in order to do so it must have
access to the configuration data located in the common project folder. Thus, the
project folder must be both shared and placed on a network server, before your team
can start multi-user engineering.

Multi-user configuration consists of the following sections:
*  Creating a Shared Project Folder on page 105.

*  Setting Up PLC Control Builder Stations on page 107.
*  Setting Up OPC Server on page 109.

e Configuration Example on page 114.

*  Guidelines for Multi-User Engineering on page 115.

1. A PLC Control Builder project contain several files. These project files hold configuration data for libraries,
applications, hardware, project constants etc.
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Creating a Shared Project Folder

Creating a Shared Project Folder

Select a PC station as the network File server (from now on MyServer). Start

Windows and log in with administrator role.

1.
2.

Create a project folder (from now on AC800Mprojects) on MyServer.

From Start select All Programs > Accessories > Windows Explorer. The

Windows Explorer opens in MyServer.

Right-click AC800Mprojects and select Sharing and Security from the

context menu. A Properties dialog opens.

Select Sharing tab and click Select this folder radio button. Locate the settings

from the Properties dialog in Figure 68.

ACB00Mprojects Properties

General | Sharing | Security | Customize

.

] “You can share this folder with other users on your

ir‘z netwaork. To enable sharing for this folder, click S
falder.

(3 Do nat share this folder

(%) Share this folder

Share name;  [AC800Mprojects

Comment:

User limit: () Mawirmum allowed

) Allaw this number of users:

with other computers an the netwark,

Wiew your Windows Firewall settings

To set permizziong for users who access this
folder over the network, click Permizsions.

To configure gettings for offine access, click
Caching.

Ywindowes Firewall iz configured to allow this folder to be shared

hare this

~
-

[ ]S ][ Cancel ”

Apply ]

Figure 68. Property dialog with the Sharing tab active.

5.

Click the Permission button to open the permission dialog (Figure 69).
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Permissions for ACB00M

Share Permizsions |

Grn:-up ar Uzer hames!

ﬁ E veryone

Set
Share permissions
[ Add... ] [ Remove ] to Change
Permizzions for Evemone Allon Dery d
Full Cantral
Change
Fead

[ )4 ][ Cancel ][ Apply ]

Figure 69. Share permission dialog for the shared project folder ACS800Mproject.
6. Select Change and click Apply.

It is preferable to create a new user group (for example MyTeam) in Windows

@ and add your project members to MyTeam group. You can then set the
permission Change for MyTeam instead of the Everyone group which is a general
group and ought not to have permission Change.

7. Click OK. Permissions dialog closes.
8. Click OK. Properties dialog closes.

106 3BSE039838R201



Appendix A PLC Control Builder AC 800M Settings Setting Up PLC Control Builder Stations

Setting Up PLC Control Builder Stations

Make sure PLC Control Builder has been installed and the PC station is connected
to Ethernet. For installation instructions see Section 2, Installing PLC Software.

1. Start the Setup Wizard according to Starting the Setup Wizard for PLC
Control Builder on page 97.

2. Select File Locations > Project Folder and click the Modify button. A browse
dialog will open and assist you in locating the Project folder.

&% Browse to Project Folder

Look i R - |

e [ -~
£ ABE Industrial IT D ata I
S Engineer 1T Data
EPLE Contral Builder AC 800 4.0 B

& Projects
(L ACe00m
(dAce . Change Product
(L3 AlamSimple_i Setting
I:l conhectingpeople hd
Product Setting  |\Engineer IT Data"PLC Contral Builder AC 800M 4.04Projects
Cancel

Figure 70. A Browse dialog for locating the shared project folder

ﬂ The path must be specified with an UNC path that contains the server name and
the shared folder name :\\MyServer\AC800Mprojects

3. Locate the network File server and browse to the shared AC800Mprojects
folder.

4. Click the Change Product Setting button. The Browse dialog will close.
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§% Setup Wizard for PLC Control Builder AC 800M

Select a topic: . .
SHEeLE el Product Settings - File Paths

System
Auto Logon Type: | Location

Product YWhorking Folder CAABE Industrial IT DatahEngineer IT DatahPLE Control Euil:
Auto Startup MMS Serverwior.. CAABE Industrial IT DatahControl IT Data'MS Server for AL

M emany Fraoject Folder S erver A CE00M projects
Language

File Lacations — |

|

Help Show Settings | Cloge

Figure 71. The new file location for the common project folder.

ﬂ For more information about the differences between the Working folder and
Project folder, see File Locations on page 103.

5. Click the Close button. Setup Wizard will close.
6. Repeat these steps for all PLC Control Builder stations.
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Setting Up OPC Server

An OPC Server configuration for multi-user engineering requires basically two
things; first you need to select the path to the common project folder under the topic
File Locations in the Setup Wizard and secondly you must set up a Service Account.

Make sure the OPC Server has been installed. For installation instructions see
Installing the OPC Server for AC 800M on page 31.

1. From Start select All Programs > ABB Industrial IT PLC > AC 800M >
OPC Server for AC 800M > Setup Wizard.

E& Setup Wizard for OPC Server for AC B00M

Select a tapic: .
SI=EE OUIIE General System Settings - Auto Logon

Syztemm

)
F'mduu:t:" [ Enable Auto Logon
Click — - temay
to File Locations ,7
proceed Service Account

Enabling AutoLogon will force Windows to automatically log on
the selected uzer. Use this feature anly when automatic startup of
products iz dezsired.

e |

Help Show Settings ‘

Figure 72. Setup Wizard start menu for OPC Server.

2. Select Memory. A memory setting dialog will open.
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§% Setup Wizard for OPC Server for AC 800M

Select a

topic: )
e Product Settings - Memary

Syzstem

futa Logon Fhysical RaM : 511 MB M ax recommended ; E23  ME

y Actual heap : 26 ME
File Locations

Semvice Account Taotal paging file (lmit] . [1247 B

Select heap zize for OPC Server for AC B00M. Start uzing the default
value and adjust the size according to the demand of the application,

The mazimum recommended heap iz half the size of the total paging file
or 300 MB. To change the size of the paging file uze the Control Panel.

Help Show Settings |

Figure 73. Memory settings for OPC Server. After you are done with the memory
settings, click the topic ‘File Locations’ to proceed.

The actual heap should be set to the size of the application but not exceed the
Maximum recommended heap size. Start by using the default value and then
increase the value according to the application demands.

The default OPC Server heap size is 256 MB. However, in conjunction with large
projects, this has proven to be not sufficient, and as a result the OPC server has
crashed. If this should occur (the server cannot start), increase the heap size by
simply doubling the previously allocated heap size. Check the OPC Server's About
box shortly after the Server is up running again, and make sure there is at least 30%
spare heap.
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3. Select File Locations > Project Folder and click the Modify button. A browse
dialog will open and assist you in locating the Project folder.

§% Browse to Working Folder

Look . R -

[
CHABE Industrial IT Data
=3 Contral IT Data

& OFC Server for AC B00M 4.0
[ Files
([ LogFiles

Change Product
Setting

Product Setting | dustial IT DatabContral IT Data 0P Server for AC S00M 4.0
Cancel

Figure 74. A Browse dialog for locating the shared project folder

ﬂ You must first map a network drive in Windows, before you can browse to the
(UNC) path. Furthermore, the browse dialog does not permit browse navigation
on network places. If this is the case, then you must type in the path in the
Product Setting text field (Figure 74).

The path must be specified with an UNC path that contains the server name and
the shared folder name :\\MyServer\AC800Mprojects

4. Locate the network File server and browse to the shared AC800Mprojects
folder.

5. Click the Change Product Setting button. The Browse dialog will close.
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-+ Setup Wizard for OPC Server for AC 800M

91923 B el Froduct Settings - File Paths

System
Auta Logon Type: | Location

Product ing | C:AABB Industnal IT DatahControl IT Datah0OPC Server for AC
t ernong er r... C:AABB Industial IT DatabControl IT Data‘MS Server for AL
File Locations Praoject Folder WS EMBL 000007 AACS00M projects

. | v Service Account
Click —
to
proceed
< | _

Modify...

Help | Show Settings |

Figure 75. An example of a path to a shared project folder located on a network
server. Click the topic ‘Service Account’ to proceed to the next step in the wizard.

6. Select the topic Service Account.

L+ Setup Wizard for, OPC Server for AC BOOM

Select a topic: .
2 Service - Account

System

Auto Logan (& Local System Account " This Account
Product

Memary Password:
Canfirmn Password:

Bestart | Apply |

Help | Show Settings |

Figure 76. The Service Account Topic for OPC server.
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v

Which Service Account shall | choose?

The choice between 'Local System Account' and 'This Account’ depends mostly on
the OPC Server location and what else software products are installed on the same
PC (as the OPC Server). Here follows a brief presentation of the two account
options:

Local System Account means basically that (login) Windows User has the privilege
permission (Change) to the shared folder (AC800Mproject).

This Account means basically that a (login) Windows User has not the privilege
permission (Change) to the shared folder (AC800Mproject). A Windows User with
that privilege permission must be specified with user name and password.

By selecting This Account, any other Windows User (operators, maintenance
personnel etc.) can login as Windows user without interrupting the OPC Server
traffic.

Communication Failure between OPC Server and the OPC Panel

If a communication failure between the OPC Server and the OPC Panel occurs, thus
a pop-up menu displaying 'Access denied' and the OPC Panel stops responding,
proceed with the following steps:

a. In Windows, search for the OPCServerPanel.exe file!.
b. Right-click OPCServerPanel.exe and select Run as in the context menu.

c. Setup which user account for running the OPC Server Panel application.
Select a user with administrator role.

For more information about setting up user account in Windows, consult your
Windows User Documentation.

7. Click the Close button. Setup Wizard will close.

Create a small project in one of the PLC Control Builder stations and verify that
the project can be opened from all the other PLC Control Builder stations.

1. Normally located at C:\Program Files\ABB Industrial IT\Control IT\OPC Server for AC 800M 4.0\Bin\
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Configuration Example
Assume the following network configuration;

*  The OPC Server is installed on a PC together with an operator interface. The
OPC Server has the Project folder path set to the File Server.

—  OPC Server copies the configuration data from the project folder to its
own local working folder. It uses the configuration data to translate the
live data traffic from the PLC.

—  OPC Server writes cold retain values to the shared project folder. This is
one of the reasons you must set the permission Change in Windows.

e If Local System Account (see Figure 76) has been selected previously in the
Setup Wizard; only members of MyTeam group should login to the PC
machine, or the OPC Server will be interrupted.

*  If This Account (see Figure 76) has been selected previously in the Setup
Wizard; any user including an operator can login to the PC machine without
interrupting the OPC Server traffic.

*  Two PLC Control Builder stations with their project folder shared on the
network File Server.

*  One File Server with the shared project folder AC800Mprojects.

* A control system here symbolized as PLC.

Operator
interface PLC PLC \MyServer\AC800Mprojects
OPC Server Control Builder Control Builder File Server
(MyServer)
Writes Cold retain values Ethernet
to File Server
e
- — PLC MyTeam Group with Change
Copy necessary project files

. . permission in Windows
and Paste them in the Working folder

Figure 77. An example of a multi-user configuration.
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Guidelines for Multi-User Engineering

A Project contains a number of files, whereas every member in a multi-user
environment has a decisive impact on these project files. This means that a project
folder shared by several PLC Control Builders may be subjected to multiple changes
at the same time. Therefore, to avoid unwanted read/write results on the project
files, you are advised to read these simple guidelines.

1.

Several members may work with different libraries etc. without difficulties, but
always strive to assign one member to a specific library, application or PLC at
the time.

If several members must work with the same library or application, then permit
only one member to work with a specific Type (Program, Function block type
etc.) at the time.

Permit only one member to work with control modules in an application at the
time.

If several members must work with a specific PLC, then permit only one
member to work with a specific Hardware unit, Task or Access variables, at the
time.

If a rename operation affects several files, Control Builder will first alert you and
display the corresponding files before proceeding with the rename operation.
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Disable/Enable Difference Report

The following instructions will disable the Difference Report, thus preventing the
Difference Report Settings dialog to popup when selecting Test Mode, Online,
Download Project and Go Online.

Disable Difference Report
From the Control Builder Menu bar:

1. Open Tools > Difference Report Settings. A ‘Difference Report Settings’
dialog opens.

2. Clear Enable Difference Report option.

¥ pifference Report Settings E|

[ Enable Difference Fepart
Clear
v
| Cancel | Help
3. Click OK.
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The information given in this Appendix applies only to users who intend to set up
@ Redundant Networks.

For more information about Redundant Networks and clock synchronization, see
online help and the manual Communication, Protocols and Design. Study in
particular the MMS section.

Setting Up Redundant Network

The following example teaches you to set up two separate redundant networks with
the so called implicit IP addressing method. You will learn how to configure IP
addresses for two controllers and two PCs. The following sub-sections have step-by-
step instructions which you can apply to your own project. After you have
completed this example you should be able to add another PLC or PLC Control
Builder station.

Two Separate Redundant Networks

The example consists of PLC_1 and PLC_2 on one redundant Control Network, and
PC_1 with a Control Builder on another redundant Client/Server Network. PC_2,
with for example an OPC Server to access the right network components, connects
the two separate redundant networks according to Figure 78.
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PC_1 with Control Builder and
two Ethernet boards

- P=172.16.4.1
. ;/ES=172.17.4.1

Client/Server Network w*

Primary (P)
Secondary (S)
PC_2 with, for example an OPC Server and
i four Ethernet boards
P=172.16.4.2 g § P=172.16.0.3
S=172.17.4.2 \-= E ::S=172.17.0.3
‘-"‘.""—-n.._,, i
Control Network -
Primary (P)
Secondary (S)
P=172.16.0.1 P=172.16.0.2
S=172.17.0.1 S=172.17.0.2

P=IP address in the primary network S o B
S=IP address in the secondary network PLC_1 PLC_2

Figure 78. Redundant Control Network and redundant Client/Server Network.

Changing in RNRP Setup Wizard

You must run the RNRP Setup Wizard for PC_2, otherwise the routing from PC_1,
via PC_2, to the PLCs will not work.

1. Right-click the ABB RNRP-icon located at the lower right-side of your
Windows desktop. The RNRP Wizard opens. Note you must right-click the
icon for opening the Setup Wizard.

€ Ui EE D 18

Right-click ABB RNRP-icon
Figure 79. ABB RNRP-icon for opening the Setup wizard.

2. Make sure the Base Parameters tab are active.
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@ Rnrp Wizard E|

Select a topic: Settings - ANAP

Syst
#SiEm Base Parameters | Explicit Address 0 | Explicit Address 1 | Explicit Address 2| 4 »

RMRP
Parameters | Walues | ”~
Base Parameters | | TIEND ;

Baze addess [implicit addresses)

Tab Send penod in seconds 1
Max number of lost messages 3
M ax nuniber of hops 3
ulticast enabled 1
System type 127

Mumber of uzed explicit addr tabs
Enable ICMP Redirects
Dizable Media Sensing

/_' Ehable TCPAIR torwardine
Set default values Festart RMRF ‘ Modify... |

Help ‘ Dizplay Settings |

o= oo

W

Parameter —

3. Select the Enable TCP/IP forwarding parameter and click the Modify button.
A value dialog opens.

Enter a new value f'5_<|

Enables TCPAP forwarding for all network, connections 0k
installed and used by thiz computer. Mormal walus=0. -

Requires spstem restart. Eemea]

il

Figure 80. Parameter dialog for changing parameter values.
4. Change the parameter value to 1 instead of the default value 0 and click OK.
5. Click Close. The RNRP Wizard will close.
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Decide IP Addresses

First you must decide on IP addresses, and the IP sub net mask to use for each
Ethernet connection port. In these redundant networks you must have two IP
addresses for each PLC and in PC_1 with the Control Builder. In PC_2, with the
OPC Server, you must have four IP addresses to the four ports in the Ethernet PC
boards.

In this example, you select the IP addresses displayed in Table 6 below and in
Figure 78 as follows.

Sub net mask
Use the following sub net mask for all IP addresses: 255.255.252.0.

IP addresses (X.Y.Z.Q)

e Use the recommended IP addresses in the X.Y. positions of X.Y.Z.Q for both
redundant networks; 172.16.Z2.Q for the primary network, and 172.17.Z.Q for
the secondary network.

*  Due to the sub net mask value, select the Z. position of X.Y.Z.Q as a multiple
of four. Choose two values between; 172.16.0.Q, 172.16.4.Q, 172.16.8.Q,
172.16.12.Q etc. up to 172.16.124.Q. Note that the Z. value must also be
different for Control Network and Client/Server Network.

*  Select the Q position of X.Y.Z.Q as a free serial number in the range 1 - 254,
for each node on each separate network. Thus one serial Q number for the
primary and the secondary network ports of each controller and PC.
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Table 6. Selected settings of the IP addresses with the 255.255.252.0 subnet mask.

Controller_1 | Controller_2 PC_1 with PC_2 with

Network (X.Y.Z Q)_ (X.Y.Z Q)_ Control Builder | OPC Server
T B M (X.Y.Z.Q) (X.Y.Z.Q)
Primary Control Network 172.16.0.1 172.16.0.2 172.16.0.3
Secondary Control Network 172.17.0.1 172.17.0.2 172.17.0.3
Primary Client/Server Network 172.16.4.1 172.16.4.2
Secondary Client/Server Network 172.17.4.1 172.17.4.2
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Setup Using the IPConfig Tool
To get initial access to the PLCs, you must give them a first primary IP address.

1. Connect a PC, running the program /PConfig tool, to the PLC_1 Tool port (via
a serial cable).

2. Follow IPConfig online help instructions and set the primary IP address to
172.16.0.1 (see Table 6).

3. Repeat these steps for PLC_2.

Configure Controller Ports from Project Explorer

1. In the Project Explorer of PC_1, configure your project with PLC_1 and
PLC_2.

2. In PLC_1, double-click Ethernet port number 1 to open its editor.

3. In the editor Settings tab, set the IP address parameter to 172.16.0.1 (see
Table 6), and the IP sub net mask to 255.255.252.0.
No other parameter setting is required.

4. Repeat step 2 and 3 for Ethernet port number 2 of PLC_1, set its IP address to
172.17.0.1 (see Table 6).

5. From Ethernet port number 2, select Settings tab and set the Enable Ethernet
channel parameter to true (Figure 81).

Enable Ethernet channel /hrue [baol
Settings A4 Copnrettions A Unit Status /

Change parameter from false to true!

Figure 81. Hardware editor for Ethernet port No. 2 in Project Explorer. The
parameter must be true for Network redundancy.

6. Repeat step 2 to 5 for PLC_2.
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Configure PC Ports in Windows XP Professional

For PC_1 and PC_2 you configure their Ethernet board ports by the following steps:

1.

2
3.
4

10.
11.

In PC_1, select Start>Control Panel.
Select Network and Internet connections.
Select Network Connections.

In Network Connections, right-click Local Area Connection and select
Properties. The Local Area Connection Properties dialog is displayed.

In the Connect Using list, select the Ethernet board that is to be connected to
the primary network.

Select Internet Protocol (TCP/IP) and click Properties. The Internet Protocol
(TCP/IP) Properties dialog is displayed.

Select Use the following IP address and enter the IP address (172.16.4.1 for
the primary network in PC_1, see Table 6), and the sub net mask
255.255.252.0. Click OK.

Repeat steps 1 to 7 for the secondary network (using the IP address
172.16.4.2).

Click OK.
For PC_2, repeat steps 1 to 9 for all four Ethernet boards to be configured.

Click OK. The PC IP addresses and sub net masks have now been set for all
Ethernet ports connected to the two networks.

Download Project and Go Online

When all IP addresses and sub net masks are set, download your project and go
online in the Control Builder. After a while, redundant network communication is
enabled.
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IP Address

A communication channel IP address is a 32-bit word (4x8 bits) that can be entered
as a string X.Y.Z.Q of four decimal numbers 0-255, separated by periods. The IP
standard uses the terms Net/D and HostID. The sub net mask specifies the boundary
between the NetID part and the HostID part of the IP address (the zero bits indicate
the HostID part). Depending on the value of X, IP addresses are divided mainly into
three classes, A—C:

Table 7. IP address classes.

IP address in bit format  XXXXXXXX.YYYYYYYY.ZZZZZZZZ.QQQQAQQQQQ
Class A NetID-p g HostID -
ClassB |= NetlD p-g¢—HostID———»
ClassC |-= NetID p---HostID p

Class Value NetiD | HostiD Possible host Default subnet

of X IP addresses mask
1-126 X Y.Z.Q X.0.0.1-X.255.255.254 255.0.0.0

B 128-191 XY Z.Q X.Y.0.1-X.Y.255.254 255.255.0.0
192-223 | X.Y.Z Q X.Y.Z1-X.Y.Z.254 255.255.255.0

The Redundant Network Routing Protocol (RNRP) developed by ABB handles
alternative paths between nodes and automatically adapts to topology changes.
RNRP uses more terms than the standard IP, namely network area and node number.
By selecting 225.255.252.0 as the sub net mask, the last 10 bits constitute the node
number (i.e. host ID, 0-1023). Note that the largest permitted node number is 500.
The remaining NetID part is used for network ID (16 bits), local flag (1 bit), and
network area number (5 bits). The last two bits of the network ID make up the path
number, where 0 indicates the primary network and 1 the redundant secondary
network.

Consequently, RNRP requires a different interpretation of the IP address to the IP
standard.
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IP Address

It is recommended that the RNRP interpretation of the IP address be used. If the

decimal numbers are converted to binary numbers, the address can be interpreted as

follows:

XXXXXXXX.XXXXXXPPLAAAAANN.NNNNNNNN

Each position represents a binary digit (O or 1). The different parts of the address

signify the following:

Table 8. IP address converted into binary.

Binary number Nun;:izr of IP term RNRP term
XXXXXXXXXXXXXXPP 16 Network 1D Network 1D
LAAAAA Subnetwork 1D
PP 2 Path number
L 1 Local flag
AAAAA 5 Network area
number
NNNNNNNNNN 10 Host ID Node number

3BSE039838R201
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®

The sub net mask sets the boundary between the host ID part and the sub net ID part
and is selected as 11111111.11111111.11111100.00000000 (=255.255.252.0 in
decimal notation).

The network ID must be identical for all nodes on the same network. It is
recommended that an address be selected from the private IP address space,
which has the following advantages:

*  There is no requirement to apply to the licensing authorities for an IP address.

*  Some protection is gained against illegal access, since private addresses are not
permitted on the public Internet.

e The firm connection between IP and RNRP parameters reduces the risk of
inconsistency.

The following primary network IP addresses are recommended (class B):

172.16.0.0
172.20.0.0
172.24.0.0
or 172.28.0.0

By converting the second decimal number into binary, you will find that the path
number is O (see also Table 6 and Table 8).

Example 1:
Convert the subnet ID 11111111.11111111.11111100.00000000 to decimal.

By writing the first part in groups of four binary digits (1111), you will find that the
hexadecimal equivalent is FF. The decimal equivalent is 255. The second part is
identical, that is, 255. The third part 1111 1100 equals FC (hexadecimal) and 252
(decimal). The fourth part equals O in both decimal and hexadecimal notation.
Consequently the sub net ID is written 255.255.252.0 in decimal notation.

Example 2:
How is the IP address 192.168.255.25 written in binary notation?

It can be written CO.A8.FF.19 in hexadecimal form, which means
11000000.10101000.11111111.00011001 in binary notation.
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Separating Client/Server and Control Network

Separating Client/Server and Control Network

Client/Server

Control Network

A

The Control Network must be protected from foreign traffic that can be a security
risk and also cause undesired load on both the nodes and network. To avoid these
risks the Control Network should be physically separated from the Internet and
protected by servers and/or fire walls. In large configurations such separation may
also be desirable between the Control Network and client/server networks.

Client Node and Server Node

In a large network topology, only nodes with real-time communication requirements
may be connected to the Control Network. Client nodes (such as engineering
stations, operator stations, etc.) not belonging to the Control Network may go
through a server node that performs authority control and can disable routing
(transfers) to nodes on the Control Network.

Internet Fd
Service |— =S
Provider
Internet
Client nodes
Client nodes Fire wall
o3
H = = .}
e <5 e Client/server networks | I

Server node

Control Network

Figure 82. Separation of Control Network and Client/server networks.
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O

It is, however, possible to have client nodes such as operator stations and
engineering stations connected directly to the Control Network. If such a client
needs access to the client/server network, a separate network connection is possible.

Traffic other than that between PLC Control Builder products may jeopardize
performance.

Only IP traffic generated by Industrial'T products is allowed to reach the
controllers on the Control Network.

Summary of Configuration Steps

®© N ok wN

Specify network ID (IP address and sub net mask)

Split the control network into network areas

Specify local network areas

Specify network area numbers

Assign path numbers

Decide which devices should run the routing functionality
Assign IP addresses to each device

Assign redundant functionality to each system
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Appendix C Upgrade

PLC Control Builder is a new effective programming tool for creating control
solutions, and you can upgrade your previous Control Builder M and Advant
Control Builder solutions to a PLC Control Builder 4.0 project version. This
appendix focuses mainly on upgrading previous projects to a 4.0 version.

However, upgrading to another PLC 4.x version needs much less work. Therefore, if
you only need to upgrade projects within 4.x versions (4.0 to 4.1), you are advised
to go straight to the subsection Remove Products on page 134, and then install the
latest PLC Software and download new firmware to the PLC.

Introduction

This release is ONLY compatible with Control Builder M (Basic, - Standard, -
Professional) version 3.2/7 (or later 3.2 versions). Thus, previous versions like 3.x,
2.x or Advant Control Builder, must first be upgraded to 3.2/7 or later 3.2 versions.

PLC Control Builder AC 800M comes with features and performance similar to
Control Builder M Professional 3.2 version.

An upgrade involves the following:
* Licenses, see page 130.

*  Products, see page 131.

*  Applications, see page 132.

Upgrading requires the plant to be shut down. To guarantee the functionality of
@ the upgraded system, follow these upgrade instructions carefully and perform
them in a well defined order.
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Licenses

Contact your sales representative to perform the license upgrade. Collect all
Industrial IT licenses and have them available when contacting ABB. Table 9 lists
and describes the Control Builder license structure.

Table 9. License Structure between version 3.2 and 4.0

License in Version 3.2

License in Version 4.0

Advanced Process Control
license

Basic Control Software
license

Binary Control Software
license

Obsolete - now included in CPU.

Control Builder M Basic

Control Builder M
Professional

Control Builder M Standard

PLC Control Builder AC 800M

OPC Server for AC 800M/C
license

OPC Server for AC 800M
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Products

ﬂ All controllers, Control Builder and OPC Server nodes must be shut down during
the upgrade. A plant shutdown is needed, because a software upgrade of the
controller firmware and control software stops controller execution.

Table 10 lists and describes specific considerations to take into account before and
after upgrading.

Table 10. Product Upgrade Considerations

Issue Considerations

Compatibility Control Builder, AC 800M Firmware, and OPC Server for AC 800M
must all be upgraded to the new version in order to work together.
However, controller peer-to-peer communication is possible with other
controllers running version 2.x/y or 3.x./y by means of Access
Variables.

Privilege Handling All privilege/user handling done in Control Builder M in the previous
version (PrivUsers/PrivClasses) will be lost at the upgrade. The PLC
Control Builder does not have any privilege handling.

AC 800C and Advant Projects including these controller types cannot be upgraded.
Controller 250 is no
longer supported.
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Applications

Saving Application and Configuration Data

The data described under the following subsections should be saved on a safe media
before upgrading.

Settings

It is very important to save Cold Retain values from the previous version on files,
before beginning the upgrade.

1.  From Control Builder M Menu bar, select: Tools > Save ColdRetain Values

ﬂ Control Builder M must be in the Online mode in order to use the Tools > Save
ColdRetain Values menu command.

2. Repeat the procedure for each Control Builder M project.

Failure to make new files can cause some or all Cold Retain marked variables
to revert to older values after upgrading.

3. Record the memory setting for OPC Server and Control Builder M found in the
Setup Wizard for each product.

4. From the OPC Server Panel, select File > Save Configuration. The OPC
configurations will be saved.

Projects

Projects created with Control IT for AC 800M/C Version 3.2/7 (or later 3.2 version)
can be used after the upgrade; however, in some cases minor modifications must be
made.

¢  Save Control Builder M Projects as Official Versions: Before upgrading a
project, save the entire project as an Official version. Unofficial parts of a
project will not be upgraded. If the projects contain user-made HWD-files, they
must also be saved. Save the Control Builder M project directory on a safe
media; include new Cold Retain values files.

*  Assingle library can not be upgraded by itself. To upgrade a library, include it in
a dummy project.
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*  Acquired libraries that are not delivered together with Control Builder M
should normally not be upgraded. Contact the vendor of the acquired libraries
to get an updated version.

OPC Server for AC 800M
Copy the following OPC Server files from the OPC Servers to safe media:

*  gsystemsetup.sys, located in:

...\ABB Industrial IT Data\Control IT Data\
OPC Server for AC 800M n.n

e Configuration files (*.cfg), located in:

...\ABB Industrial IT Data\Control IT Data\
OPC Server for AC 800M n.n\Files

Control Builder M

The procedure for backing up Control Builder M projects is described in Control
Builder Online Help. Choose to make a complete backup.

Standard libraries, and all other libraries, stored in the Control Builder M standard
library path, typically:

...\Program Files\ABB Industrial IT\Engineer IT\
Control Builder M [variant] 3.2\Libraries

or below, are not included in a project backup. The standard libraries will exist in
new versions in the new system. Other libraries in that path or below must be

handled manually. The best method is to save them to another path before making
the backup.

ﬂ Do not compress the backup.
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Remove Products
Stop third party OPC Clients and shut down Control Builder on all nodes.

In order to upgrade, the previous version or revision should be removed before
installing the new version. If several products (that is, Control Builder M, and OPC
Server) are installed on the same PC, all should be removed before the new versions
are installed.

The following services must be manually stopped before the products are
removed/upgraded:

e MMS Server for AC 800M,

e OPC Server for AC 800M,

*  Tool Routing Service for AC 800M
*  RNRP Service.

@ It also applies for any other service that automatically starts any of above
services.

The RNRP Service should be stopped in the Windows Services Overview, which is
found at Start > Control Panel > Administrative Tools > Services.

ﬂ No existing projects will be deleted from disc when a previous Control Builder
version is removed. The new Control Builder will be able to upgrade the projects
left on disc.

Install Products

Install the products by follow the instructions given in Section 2, Installing PLC
Software, (this manual).
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Restore Application and Configuration Data

OPC Server for AC 800M

The memory setting for OPC Server needs to be set from the Setup Wizard. This is
the value recorded under Saving Application and Configuration Data on page 132.

1. Manually restore the previously saved systemsetup.sys file to the following
location:

ABB Industrial IT Datal\Control IT Data\OPC Server for
AC 800M 4.0

Restore the configuration files (*.cfg) to the Files folder in the same location.

PLC Control Builder
Do not start PLC Control Builder until Step 3.

The memory setting for PLC Control Builder needs to be set in the Setup Wizard.
This is the value recorded under Saving Application and Configuration Data on
page 132.

PLC Control Builder version 4.0 cannot be used for restoring a backup diskette that
is made in a Control Builder M 3.2/x version. The files on a backup diskette can,
however, be restored manually using Windows Explorer.

PLC Control Builder version 4.0 stores all source code as XML-code. An existing
project and source code units (applications, libraries, and controller files) must be
converted to the new source code format.

Saved Libraries stored on the Control Builder M standard library path, typically:
...\Program Files\ABB Industrial IT\Engineer IT\
Control Builder M [variant] 3.2\Libraries

will not be found during the conversion procedure. Perform the following steps
before the conversion if such libraries exist.
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Move the libraries to the folder:

...\Program Files\ABB Industrial IT\Engineer IT\

PLC Control Builder AC 800M\Libraries

A library will be converted only once. It is possible to upgrade several projects that
include the same libraries, but the libraries will only be converted during upgrade of
the first project.

1. Copy the Control Builder M projects.

a.

If the projects are left on the hard drive after removing a previous Control
Builder version, then upgrade from that location without moving the
projects. If the projects are restored from a backup diskette then copy the
projects to a directory located directly in the root directory on the hard
drive. Example: C:\MyTempUpgrade

Include all Cold Retain value files and any user-made HWD-files.

It is not possible to do an upgrade if the projects are copied to the PLC Control
@ Builder project directory. The default PLC Control Builder project directory is:

...\ABB Industrial IT Data\Engineer IT Data\
PLC Control Builder AC 800M\Projects

b.

Make sure that all files in the project directory are not marked as Read-
only which can happen if the files have been stored on a CD-ROM.

Use Windows Explorer to select the folder.
Right-click Properties to open the Properties dialog.
Deselect the Read-only check box in the Attributes frame.

When the Confirm Attributes Changes dialog appears, select Apply
changes to this folder, subfolders and files.

Click OK in the Confirm Attributes dialog and then again in the Properties
dialog.

If the projects contain user-made HWD-files, they must be converted with
the GSD Import Tool Version 3.3. Refer to the Hardware Definition Files
Syntax issue in Table 11. Replace the old HWD-files with the new
converted HWD-files and make sure that no files with the old format are
left.

136

3BSE039838R201



Appendix C Upgrade Restore Application and Configuration Data

d. If the projects contain S900 I/O, they must be converted with the
S900 I/O Conversion tool. Refer to the S900 I/O Parameter Name
Changes issue in Table 11.

2. Upgrade the Control Builder M project.

Libraries, Applications, and Controllers originally placed in folders different
from the project folder will not be upgraded if the project backup on safe media
are restored using Windows Explorer.
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The following manual adjustments to the project file (*.prj) is needed in order
to upgrade such projects correctly. Delete all directory references, other than
those to 'Libraries:\'.

Before adjustments:
FileUnits
( Application
( Name 'Application_1'
Directory '' )
Library
( Name 'AlarmEventLib’
Directory 'Libraries:\' )
Library
( Name 'IconLib'
Directory 'Libraries:\' )

Library
( Name 'MyOwnLibrary'
Directory '..\..\MyOwnLibs\' )
ControlSystem
( Name 'Controller_ 1'
Directory '' ) )

After adjustments:
FileUnits
( Application
( Name 'Application_1'
Directory '' )
Library
( Name 'AlarmEventLib’
Directory 'Libraries:\' )
Library
( Name 'IconLib'
Directory 'Libraries:\' )
Library
( Name 'MyOwnLibrary'
Directory '' )
ControlSystem
( Name 'Controller_ 1°'
Directory '' ) )
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V

7.

From the PLC Control Builder select Tools > Maintenance > Upgrade
Project. A dialog window opens.

Click OK.

Browse to the project file (*.prj) and click Open. This will upgrade the selected
project.

Wait for the upgrade to finish.

a. During the upgrade process, some messages may be displayed. Read the
messages and choose among the available options.

b. The upgrade may take up to 30 minutes. The PLC Control Builder may
stop responding during that time. If the process is interrupted, it must be
restarted. The Windows Task Manager can be used to supervise the
completeness.

During the upgrade, if the mouse pointer, when moved over the PLC Control
Builder Project Explorer, indicates it is busy, then the upgrade is still in progress.

Repeat Step 3 to Step 6 for all other projects.

Downloading the Project

A project created in Version 3.2 can be used; however, minor modifications
may be required. Minor changes need to be done if there is an issue in Table 11
that are applicable for the particular application program.

1. Open the project.

2. Ignore the following warning messages that may be displayed in the message
pane of the Project Explorer when opening the project.
- At line xxx: Unknown parameter name: XXX
- At line xxx: Parameter type mismatch: xxx
Make a dummy change in the hardware configuration for all hardware units if
such messages are shown.

3. Modity the application program according to applicable issues in
Compatibility Issues on page 141.
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Upgrade controller firmware to the new version in order to be compatible with
other products of version 4.0. Firmware in all communication interfaces must
also be upgraded to the latest version.

Go online with download and answer any mismatch dialog with the
corresponding new name, in order to retain any Cold Retain values (for
example settings of PID loops etc.).

It is very important to complete the mismatch handling during the first download.
If not, some or all Cold Retain marked variables will loose their saved values. See
Handling Mismatch for cold retain values on page 140

Handling Mismatch for cold retain values

Upgrade to version 4.0 may give mismatch for cold retain values.

For example, the 3.2/x library SystemLib is nowadays divided into a System
folder and a Basic library.

Furthermore, the CommunicationLib from 3.2/x has been divided into several
communication libraries e.g. MMSCommLib, ModBusCommL.ib etc.

This means that PLC Control Builder will display the version mismatch dialog
when downloading the project after upgrading to version 4.0. To prevent that cold
retain values are lost during upgrading, study the solutions provided below.

Solutions:

An Application not found mismatch dialog may warn for the Source code unit
SystemLib when an upgraded project is downloaded for the first time. Click
Rename in the dialog and choose to rename the SystemLib to BasicLib. If this
does not work, then the application does not have any type that has been moved
to BasicLib. Cancel the Rename dialog and select Next Mismatch. Refer to
Control Builder Online Help for further information.

If the version mismatch dialog displays ' CommunicationLib not found' rename
the old CommunicationLib to any of the new divided communication libraries
in the version mismatch dialog.
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6. From the hardware tree in Project Explorer, select the controller and right-click
Properties > Heap Utilization. A Heap Utilization dialog opens.

7. Check the spare memory needed for online changes in each controller.

8. Repeat these steps for all other projects.

Compatibility Issues

Table 11 lists compatibility issues between PLC Control Builder and Control
Builder M and corresponding descriptions and solutions.

Table 11. Compatibility Issues

Issue Description/Solution

System Library The SystemLib is split into two different libraries:

e System: Includes firmware functions and data types that are
defined within firmware. This library is not version handled.

e BasicLib: Includes the rest of the former SystemLib. This
library uses version handling.

BasicLib must always be inserted into the project.

If the version mismatch dialog displays 'SystemLib not found'
rename SystemLib to BasicLib in the mismatch dialog. The
dialog may also display mismatches for several basic data types
e.g. ReallO, BoollO etc., which are nowadays located in the
System folder. Just select 'Next mismatch'.

Refer to Control Builder Online Help for further information.

Process Object Libraries This version contains enhanced versions (2.x/y) of the
ProcessObjBasicLib and ProcessObjExtLib libraries. These are
not fully compatible with the previous versions. The previous
versions (1.x/y) are included for upgrade reasons. Do not use
them for new applications.
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Table 11. Compatibility Issues (Continued)

Issue Description/Solution

Communication Library The CommunicationLib is split into the following smaller libraries:
e MMSCommlLib

U FFH1CommLib

e  SattBusCommLib

e ModBusCommLib

e  COMLICommLib

e S53964CommLib

¢ ModemCommLib

They are fully compatible with the former CommunicationLib.

CommunicationLib (Version 1.0/0) is still included for upgrade
reasons, but will be removed in future versions.

The following steps are necessary when replacing the old library:

1. Open the project where CommunicationLib is still connected to
the applications/libraries.

2. Insert needed new communication libraries to the project, for
example MMSCommLib, if the MMS protocol is used.

3. Connect the inserted libraries to the applications/libraries in
the project.

4. Disconnect CommunicationLib from the applications/libraries.
All Function Blocks will automatically be replaced.

Perform the following additional steps for each instance of
CCToFF, FFToCC, CCToMMS, or MMSToCC in the
applications/libraries:

1. Connect the FFH1CommLib (CCToFF, FFTOCC) or
MMSCommLib (CCToMMS, MMSToCC).

2. Mark the instance in Project Explorer.

3. Right-click and select to replace the Type.
4. Disconnect the CommunicationLib.

5. Select the Type from the new library.

6. Save and close.
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Table 11. Compatibility Issues (Continued)

Issue

Description/Solution

Serial Library

SerialLib has been renamed to SerialCommLib.

Perform the following steps:

1. Open the project where SerialLib is still connected to the
applications/libraries.

2. Insert the SerialCommLib library to the project.

3. Connect the SerialCommLib to the applications/libraries in the
project.

4. Disconnect SerialLib from the applications/libraries. All
Function Blocks will automatically be replaced.

Library Dependencies

Circular dependencies between libraries is no longer permitted.
The use of circular dependencies causes compilation errors.

ReallO Status

The status component of the ReallO data type has changed data
type from dint to dword. In most cases this change will be taken
care of automatically, but if the status component has been
referred to directly in application code, a manual change is
necessary.

Duplicate names

PLC Control Builder has a stricter naming rule than in the
previous versions. The instance names for variables, function
blocks, control modules etc., have to be unique within the object
were the instance is declared e.g. program or control module.
When upgrading a project from an older version and then trying
to download there may be error messages during compilation
like 'The variable name <name> is not unique'.

Change the duplicate instance name so that they are unique.

Hardware Definition Files
Syntax

Version 4.0 requires that used HWD-files are of a newer syntax
version. The new version (3.3) of the GSD Import Tool has an
option to transform older HWD-files to the syntax that is required
by Version 4.0. This is only applicable for user-made HWD-files,
all standard HWD-files are updated. For detailed information,
refer to the Update HWD-files online help topic in the GSD
Import Tool.
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Table 11. Compatibility Issues (Continued)

Issue

Description/Solution

User-Defined Hardware
Definition Files when 61131-
application variables of type dint
and dWord are written from the
application to 1/0O-channels.

The behavior has been undefined when the 61131-variable has a
very large value (larger than the maximum value possible to write
on a specific hardware unit). The very large value has really
been truncated, a hardware unit receiving 8-bit data has received
the 8 lowest bits in the dint or dWord.

The behavior is redefined as follows:
e The hardware unit will be written with the largest, which is

different depending on hardware, possible value if 61131-
variable has a very large positive value.

. The hardware unit will be written with the largest, which is
different depending on hardware, negative value if 61131-
variable has a very large negative value.

S900 I/O Parameter Name
Changes

S900 I/O parameter names have been changed, which will result
in loss of configuration data when upgrading a project containing
S900 1/0O modules.

Error messages will be given during upgrade of the project if it
has not been converted.
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Table 11. Compatibility Issues (Continued)

Issue Description/Solution
S900 I/0O Parameter Name Before migrating a project, repeat the following steps for all *.con
Changes (cont) files in the project that may contain S900 I/O modules.
1. Locate:
CBMconS900Conv.exe

in the tools\ABB\CBMconS900Conv directory on the CD.
2. Open a command prompt window and change to the directory
where the CBMconS900Conv.exe is present:

...\> CD Z:\tools\abb\CBMconS900Conv\
3. Enter CBMconS900Conv [path to project
folder]ControllerName.con. For example:

CBMconS900Conv ...\...Projects\MyProj\MyController.con.

4. Press Enter. The MyController.con file will be renamed to
MyController.bak, and a new converted MyController.con file will
be generated. A message that the file was converted
successfully will appear.

5. Repeat Step 3 and Step 4 for all *.con files that includes S900
I/0 modules.

Metafiles Locations These files are not relocated on safe media during the source
code conversion, which means that the image selectors will fail if
the paths to the image files are specified relative to the project
directory. If this happens; copy the files so that the used relative
path points to the files, or change the used path to explicitly point
to the image files (for example
...\ImageDirectory\lmageName.wmf).

Windows metafiles (wmf) or enhanced metafiles (emf) that are
used by image selectors in Control Module Diagrams are locally
stored on disk and need to be present on all PLC Control Builder
nodes. Only those with wmf and emf images included in Control
Module diagrams will be affected.

Cl1840 CI1840 must be upgraded to firmware Version 3.0/0 or later.
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Table 11. Compatibility Issues (Continued)

Issue

Description/Solution

DP820 Scaling

DP820 frequency scaling has changed. The default setting
before was 0.0 to 1500000.0 Hz. It should now be -15.00000.0 to
+1500000.0 Hz. DP820 will show the wrong frequency value if

this change is not done.

Internal MMS Communication
between applications residing in
the same controller.

The behavior of internal communication between two
applications in the same controller has changed.

This kind of communication is now asynchronous; all data may
no longer always be received in the same scan.

146

3BSE039838R201



Appendix D Communication Cables

Serial communication between Control Builder and the PLC is done by using the
TK212A cable.

Connect the DB9 Female connector to a Control Builder PC COM port, thus the
RJ45 (8P8C) plug to the PLC controller COM4 port. The Figure 83 illustrates the
TK212A pin-out configuration.

Connecting Control Builder PC to a PLC

2 3
5 4
5 5
3 6
DB9 Female e RJ45 plug
Control Builder PC 2 PLC Controller
1} 7
6 1
7 8
o |
_ _ _Brad
Shield | | _shield

Figure 83. Cable TK212A Pinout configuration.
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PLC Control Builder provides five different programming languages according to
IEC 61131-3. These are Function Block Diagram (FBD), Structured Text (ST),
Instruction List (IL), Ladder Diagram (LD) and Sequential Function Chart (SFC).
The specific rules and syntax of the programming languages will not be discussed in
detail in this manual. Please refer to the Control Builder Online Help.

ﬂ SFC Viewer is not supported by PLC Control Builder AC 800M.

General

The IEC 61131-3 standard defines five of the most commonly used programming
languages on the market. Depending on previous experience, programmers often
have their own personal preference for a certain language. All the languages have
advantages and disadvantages, and no single one of them is suitable for all control
tasks. We start with three basic statements and then proceed to some important
characteristics of each language.

*  Insmall applications with relatively few logical conditions, the demand for
good structure and re-use of code is not as great as in larger systems.

e ST and IL are textual languages, while FBD, LD, and SFC are based on
graphical metaphors.

* LD and IL are not as powerful as ST or FBD.
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ﬂ Note that the definition of function block is allowed in all five languages, not only
in FBD. A function block is a method of encapsulating the code in a “black box”
with inputs and outputs.

All instructions and functions viewed in this section are explained in detail in
Control Builder online help.

For more information on the different languages, see the manual /EC 61131 Control
Languages, Introduction.

Some important characteristics of the languages are listed in the table below.

Table 12. PLC Control Builder programming languages.

Language Function

Function Block Diagram A graphical language for depicting signal and data
(FBD) flows through function blocks and re-usable software
elements. Function blocks and variables are
interconnected graphically, which makes the
resulting control diagrams easy to read.

Structured Text (ST) A high-level programming language. ST is highly
structured and has a comprehensive range of
constructs for assignments, function/function block
calls, expressions, conditional statements, iterations,
etc.

It is easy to write advanced, compact, but clear ST
code, due to its logical and structured layout.

Instruction List (IL) A traditional PLC language. It has a structure similar
to simple machine assembler code.

Ladder Diagram (LD) Ladder diagram (LD) is a graphical language based
on relay ladder logic.

Sequential Function Chart | Sequential function chart (SFC) is a graphical
(SFC) language for depicting the sequential behavior of a
control program.
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The following is a list of terms associated with PLC Control Builder that you ought
to be familiar with. The list contains some terms and abbreviations that are unique to
ABB or have a usage or definition that is different from standard industry usage.

Term/Acronym

Description

Application

The application contains the program code to be
compiled and downloaded for execution in the controller.
Applications are displayed in the Project Explorer.

Control Builder

A programming tool with a compiler for control software.

Control Builder is accessed through the Project Explorer
interface.

Control Module (Type)

A program unit that supports object-oriented data flow
programming. Control modules offer free-layout
graphical programming, code sorting and static
parameter connections. Control module instances are
created from control module types.

Firmware

The system software in the PLC.

Hardware Description

The tree structure in the Project Explorer, that defines
the hardware's physical layout.

IEC 61131-3 A standard for control system languages defined by the
IEC.
Industrial'T ABB's vision for enterprise automation.

Industrial'" 800xA
System

A computer system that implements the Industrial IT
vision.
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Term/Acronym

Description

Interaction Window

A graphical interface used by the programmer to interact
with an object. Available for many library types.

MMS

Manufacturing Message Specification, a standard for
messages used in industrial communication.

This is the application layer used within MAP
(Manufacturing Automation Protocol), a specification for
open communication based on the OSI model.

OPC

OLE for Processing Control.

OPC/DA

An application programming interface defined by the
standardization group OPC Foundation. The standard
defines how to access large amounts of real-time data
between applications. The OPC standard interface is
used between automation/control applications, field
systems/devices and business/office application.

Process Object

A process concept/equipment such as valve, motor,
conveyor or tank.

Project Explorer

The Control Builder interface. Used to create, navigate
and configure libraries, applications and hardware.

All objects such as data types, functions and function
block types can be selected and displayed in an editor.
The software and hardware is configured in the Project
Explorer.

RNRP

Redundant Network Routing Protocol.
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Term/Acronym Description
Security Security controls a user’s authority to perform different
operations on (Aspect) Objects, depending on several
parameters:

e  The user’s credentials, as provided by Windows

*  The node where the user is logged in. This makes it
possible to give a user different authority depending
on where he/she is located, for example close to the
process equipment, in a control room, or at home
accessing the system through Internet.

e  The operation the user wants to perform the
operation on.

Type A type solution that is defined in a library or locally, in an
application. A type is used to create instances, which
inherit the properties of the type.
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AC 800M
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application 35
Applications 39
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Connected Libraries 40
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editor

programs 50
EmptyProject 36
Enable Ethernet channel 122
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FBD 149
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Firmware
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Firmware Version 83
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