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NOTICE

This document contains information about one or more ABB products and may include a description
of or a reference to one or more standards that may be generally relevant to the ABB products. The
presence of any such description of a standard or reference to a standard is not a representation that
all of the ABB products referenced in this document support all of the features of the described or ref-
erenced standard. In order to determine the specific features supported by a particular ABB product,
the reader should consult the product specifications for the particular ABB product.

ABB may have one or more patents or pending patent applications protecting the intellectual property
in the ABB products described in this document.

The information in this document is subject to change without notice and should not be construed as
a commitment by ABB. ABB assumes no responsibility for any errors that may appear in this document.

Products described or referenced in this document are designed to be connected, and to communicate
information and data via a secure network. It is the sole responsibility of the system/product owner to
provide and continuously ensure a secure connection between the product and the system network
and/or any other networks that may be connected.

The system/product owners must establish and maintain appropriate measures, including, but not lim-
ited to, the installation of firewalls, application of authentication measures, encryption of data, installa-
tion of antivirus programs, and so on, to protect the system, its products and networks, against security
breaches, unauthorized access, interference, intrusion, leakage, and/or theft of data or information.

ABB verifies the function of released products and updates. However system/product owners are ulti-
mately responsible to ensure that any system update (including but not limited to code changes, con-
figuration file changes, third-party software updates or patches, hardware change out, and so on) is
compatible with the security measures implemented. The system/product owners must verify that the
system and associated products function as expected in the environment they are deployed.

In no event shall ABB be liable for direct, indirect, special, incidental or consequential damages of any
nature or kind arising from the use of this document, nor shall ABB be liable for incidental or conse-
quential damages arising from use of any software or hardware described in this document.

This document and parts thereof must not be reproduced or copied without written permission from
ABB, and the contents thereof must not be imparted to a third party nor used for any unauthorized pur-
pose.

The software or hardware described in this document is furnished under a license and may be used,
copied, or disclosed only in accordance with the terms of such license. This product meets the require-
ments specified in EMC Directive 2004/108/EC and in Low Voltage Directive 2006/95/EC.

TRADEMARKS

All rights to copyrights, registered trademarks, and trademarks reside with their respective owners.

Copyright © 2003-2016 by ABB.
All rights reserved.

Release: April 2016
Document number: 3BSE035980-600 A
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General

®

About This User Manual

Any security measures described in this User Manual, for example, for user
access, password security, network security, firewalls, virus protection, etc.,
represent possible steps that a user of an 800xA System may want to consider
based on a risk assessment for a particular application and installation. This risk
assessment, as well as the proper implementation, configuration, installation,
operation, administration, and maintenance of all relevant security related
equipment, software, and procedures, are the responsibility of the user of the
800xA System.

This user manual describes how to use the basic 800xA programming and
configuration functions that can be accessed via the Plant explorer and Project
Explorer interfaces.

The libraries described in this manual conform to the IEC 61131-3 Programming
Languages standard, except for control modules and diagrams, which are not
supported by this standard.

Section 1, Basic Functions and Components, describes all the basic functions
that are available via system functions, Basic library, and commands in the
Control Builder interface. This section also describes the type and object
concept, and how variables and parameters are used.

Section 2, Alarm and Event Handling, describes the types in the Alarm and
Event library and how to use them to add alarm and event functions to objects
that do not have alarm functionality built into them.

Section 3, Communication, describes the types in the Communication libraries
and how to use them to establish communication between controllers.

Section 4, Online Functions, describes Control Builder functions in online
mode.
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Document Conventions About This User Manual

*  Section 5, Maintenance and Trouble-Shooting, describes Control Builder
maintenance functions. It also describes how to use the Import/Export function,
how to write an error report, the location of various log files, how to read these
log files, and how to fix some common problems.

*  Appendix A, Array, Queue and Conversion Examples contains some examples
on how to use queues and arrays, and how to convert numbers from one format
to another.

*  Appendix B, System Alarms and Events describes system alarms and system
simple events from a controller perspective.

Before running SIL certified applications in a High Integrity controller, refer to
@ System 800xA Control AC 800M Getting Started (3BSE041880%*) manual.

Document Conventions

Microsoft Windows conventions are normally used for the standard presentation of
material when entering text, key sequences, prompts, messages, menu items, screen
elements, etc.

Feature Pack

The Feature Pack content (including text, tables, and figures) included in this
User Manual is distinguished from the existing content using the following
two separators:

Feature Pack Functionality

<Feature Pack Content>

Feature Pack functionality included in an existing table is indicated using a

table footnote (*) :
*Feature Pack Functionality

Feature Pack functionality in an existing figure is indicated using callouts.
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About This User Manual Warning, Caution, Information, and Tip Icons

Unless noted, all other information in this User Manual applies to 800xA Systems
with or without a Feature Pack installed.

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 the 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,
fully comply with all Warning and Caution notices.
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Terminology

About This User Manual

Terminology

A complete and comprehensive list of Terms is included in the Industrial'”

Extended Automation System 800xA, Engineering Concepts instruction
(3BDS100972%*). The listing included in Engineering Concepts includes terms and
definitions as they apply to the 800xA system where the usage is different from
commonly accepted industry standard definitions and definitions given in standard
dictionaries such as Webster’s Dictionary of Computer Terms.

Related Documentation

A complete list of all documents applicable to the 800xA Industrial'T Extended
Automation System is provided in Released User Documents, (3BUA000263*).
This document lists applicable Release Notes and User Instructions. It is provided in
PDF format and is included on the Release Notes/Documentation media provided
with the system. Released User Documents are updated with each release and a new
file is provided that contains all user documents applicable for that release with their
applicable document number. Whenever a reference to a specific instruction is
made, the instruction number is included in the reference.

18
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Section 1 Basic Functions and Components

Introduction

Control Builder is a programming tool that contains:

Compiler

Graphical programming editors that provide graphical representation of the
whole logic.

Programming editors for IEC-61131 languages
Standard libraries for developing controller applications

Standard hardware types (units) in libraries for configuring the controller

The Control Builder tool also includes system firmware and common functions such
as control system templates, task supervision, security and access management.
Most of the application development can be accomplished using the basic functions
and components presented in this section.

This section is organized in the following manner:

Control Project Templates on page 21 describes the different templates that can
be used to create a control project.

Control Projects on page 22 describes how to create and work with control
projects.

Program Organization Units, POU on page 23 introduces the Program
Organization Unit (POU) concept.

Entities and Reservation (Multi-User Engineering) on page 24 introduces the
concept of reservation and entities.

Environments on page 27 introduces the concept of environments.

3BSE035980-600 A
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Introduction

Section 1 Basic Functions and Components

System Firmware Functions on page 30 describes firmware functions included
in the system, which can be used in any application.

Hardware on page 32 describes the standard libraries for hardware types.

Basic Library for Applications on page 42 describes the objects of the Basic
library, which can be included in any project.

Application Types and Instances on page 43 introduces the very important,
object-oriented, types and objects concept. This subsection also describes how
to add user defined types and how to create objects (instances) from types.

Variables and Parameters on page 81 describes how to use parameters and
variables to store and transfer values in the control system.

Library Management on page 135 describes how to work with libraries.

Hide and Protect Control Module Types, Function Block Types, Diagram
Types, and Data Types on page 158 describes how to hide and protect objects
and types, using the Hidden and Protected attributes.

Task Control on page 165 describes how to set up tasks to control the execution
of the applications.

Overrun and Latency on page 178 describes how to configure overrun and
latency control for the tasks.

Task Analysis on page 187 describes the Task Analysis tool that detects the
possible task overrun/latency problems in an application before its download to
the controller.

Security on page 195 describes how to set up access to actions and objects, as
well as how to set up access rights for SIL certified applications.

Search and Navigation on page 198 describes how to use the search and
navigation function to find all instances of a type or to find out where a certain
variable is used.

Analog Input and Output Signal Handling on page 213 describes how to enable
over and under range for input and output objects.

Backup Media on page 216 describes how to use the Backup Media as a
removable storage.

20
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Section 1 Basic Functions and Components Control Project Templates

Compiler Switches on page 233 describes how to use Compiler Switches to
control the behavior of compiler.

Reports on page 237 describes the function of the Difference Report and
Source Code Report.

Performance Management on page 251 describes how to gather information of
the applications using the Compiler Statistics tool.

Project Documentation on page 253 describes how to use the Project
Documentation function to document standard libraries, user defined libraries,
and applications in MS Word format.

Control Project Templates

A control project template sets up the necessary features required to build a control
project. The control project consists of system firmware functions, basic library
functions, application functions and a pre-set of hardware functions.

The 800xA System provides the following AC 800M control project templates:

AC800M
Template for normal use, and for running non-SIL applications.

AC800M_HighlIntegrity SM811
Template for running non-SIL, SIL.1-2, and SIL3 applications.

AC800M_HighIntegrity_ SM812
Template for running non-SIL, SIL1-2, and SIL3 applications.

EmptyProject
Template that requires a minimum configuration, with only the System folder
inserted. This template is rarely used.

SoftController
Template for developing software for simulating non-SIL applications without
a controller.

SoftController_HI
Template for developing software for simulating SIL applications without a
controller.

3BSE035980-600 A
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Control Projects Section 1 Basic Functions and Components

For example, the AC 800M_HighIntegrity_SM811 template prepares a control
project for a PM865 CPU and an SM811 module, while the AC 800M template and
the SoftController template have completely different settings. The EmptyProject
template contains only the compulsory system firmware functions, with no
additional application or hardware functions.

A control project template can be selected from a dialog, when creating a control
project. For more information about creating a control project, see Create and Open
a Control Project in Plant Explorer on page 22.

Control Projects

A control project combines the control applications and the controllers together in
the Project Explorer. Several control projects can be created for the same control
network.

The control projects can be created either from the Plant Explorer or from the
Project Explorer.

Before creating a control project, set up and configure a control network in the
Control Structure (Plant Explorer).

Create and Open a Control Project in Plant Explorer

1. In the Control Structure, right-click Control Network and select New Object
to open the New Object window.

2. Select a control project template and enter a name for the control project in the
Name field.

3. Click Create to create a new control project.

The 800xA system starts the Control Builder, and the control project opens in
Project Explorer.

It is not required to close the Control Builder each time when a new control
project is to be opened. Control Builder automatically closes the previous project
and opens the new project in the background.

A SIL application can only run in an AC 800M High Integrity (HI) controller.
Create SIL applications by selecting the High Integrity control project template
(AC800M_Highlntegrity). See Control Project Templates on page 21. A control

22
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Section 1 Basic Functions and Components Program Organization Units, POU

project containing a VMT library, a VMT application, and a CTA application is
obtained if this template is used.

that the High Integrity controller and the compiler work properly. These libraries
and the compiler test application are used for internal checks only. Do not try to
alter or remove these applications or the VMT library.

@ The VMT library, VMT application, and CTA application are created to check

For more information, refer to SIL Certified Applications in the manual System
800xA Control AC 800M Getting Started (3BSE041880%). Also, refer to System
800xA Safety AC 800M High Integrity Safety Manual (3BNP004865%*), which
contains guidelines and safety considerations for all safety life cycle phases of an
AC 800M High Integrity controller.

Program Organization Units, POU

The IEC 61131-3 standard describes programs, function blocks, and functions as
Program Organization Units (POUs). The Control Builder also considers

control modules and diagrams as POUs. All these units are helpful in organizing the
control project into code blocks, minimizing code writing, and optimizing the code
structure and code maintenance.

A POU is an object type that contains an editor to write code and declare parameters
and variables.

All POUs can be repeatedly used in a hierarchical structure, except for diagrams and
programs that can only be a 'top-level' POU, inside an application.
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Entities and Reservation (Multi-User Engineering) Section 1 Basic Functions and Components

Entities and Reservation (Multi-User Engineering)

Entities and reservation provide support for multi-user engineering (working within
a project development group that involves several people).

Before modifying the properties of an object, the object must be reserved. This
ensures that only one user can modify an object at a time. This also protects
configuration data from being unintentionally modified when multiple users are
working on one system.

Reservations do not protect any runtime data or prevent download of modified
applications to a controller. For example, if a controller is reserved by user A, and
an application is reserved by user B, it is still possible for user C to download the
application. However, reservations are indicated in the Download dialog.

A single user who has logged on to more than one client, and several users who
use the same user account, can unintentionally overwrite configuration data.

If a user releases the reservation on an object, another user can reserve and modify
the object. However, it is only possible to make a reservation of entities, that is, the
smallest subset of objects that can be reserved is an entity.

An entity is a set of objects (with aspects) that is reserved as a single unit.

Unless an entity is reserved, parts of the Project Explorer will be read-only. For
example, some context menu items are disabled, and dialog boxes are read-only.

If environments are used, and a user reserves an entity in one environment,
another user can reserve the same entity in another environment.

Entities
The following objects are grouped as entities:
*  Projects, applications, controllers
*  Libraries, libraries with hardware types
*  Control modules types, except hidden control module types
*  Function block types, except hidden function block types
*  Diagram types, except hidden diagram types
*  Diagrams
24 3BSE035980-600 A



Section 1 Basic Functions and Components Reservation

An entity can be part of another entity. For example, applications and controllers are
part of a project, and control module types, function block types, and diagram types
are part of either an application or a library.

When an entity is reserved, all its objects are reserved. For example:

*  When the user reserves a controller, all objects that are part of the controller
(objects such as hardware units and tasks) are reserved.

*  When the user reserves an application, its programs and data types, but not
necessarily its diagrams, function block types or control module types, are
reserved.

In case environments are used, the entity icons in Project Explorer show only the

ﬂ reservation status for the existing environment. For example, the I?“, icon is
shown for the current environment; however, the Reservation dialog shows
complete reservation status.

Reservation
The entity must be reserved before it can be modified.
To reserve an entity:

1. Right-click the entity (for example, an application), and select Reserve to open
the Reserve dialog box.

2. Select the entities to reserve. Click Help for more information on how to use
the dialog box.

ﬂ The same dialog box (with a different name) also appears when an operation that
requires the reservation of one or more entities is performed.

To release the reservation of an entity after modifying it:

1. Right-click the entity (for example, an application), and select Release
Reservation to open the Release Reservation dialog box.

2. Select the reservations to release. Click Help for more information on how to
use the dialog box.

ﬂ In case environments are used, the reservation can only be released for the current
environment.
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Reservation Section 1 Basic Functions and Components

Use the Reserve &% and Release Reservation 7 icons in the Project Explorer
toolbar to reserve entities or to release the reservation. Some offline editors also
have a Reserve button.

To take over a reservation, both the Plant Explorer and the Project Explorer can
@ be used. For more information, refer to the System 800xA Configuration
(3BDS011222%).
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Section 1 Basic Functions and Components Environments

Environments

In 800xA Systems, environments provide isolated engineering. Since different
environments can have different content, a control application can be modified
without affecting the running control application. For example, the Engineering
Environment can contain a modified application, while the Production Environment
contains the running application.

ﬂ Environments require a separate license and are not available to all users. The
Project Explorer shows the information about an environment only when it is
being used.

For more information, refer to the System 800xA Engineering Engineering and
@ Production Environments (3BSE045030%).

Engineering and Production Environments

When environments are used, the basic combination is to have one Engineering
Environment and one Production Environment:

*  Engineering Environment is used for engineering (For example, to modify a
project or an application).

*  Production Environment is used to download a project (or a single application)
to the controller and go online. An operator can then use an Operator
Workplace opened in this environment to control the process.

When an entity in an environment is modified, the changes are visible in that
environment only, and not in any other environment. All users working in the same
environment can see the changes made by each other.

The user can transfer the modified entities from one environment to another. This is
called Deploy.

When a modified application is deployed from the Engineering Environment to the
Production Environment, the Production Environment no longer contains the
running application. Instead, the Production Environment contains the modified
application, which can be downloaded to the controller.

To change to another environment in the Control Builder, re-open the project in
@ the relevant environment.
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Engineering and Production Environments Section 1 Basic Functions and Components

When a project is deployed from the Engineering Environment to the Production
Environment, there is a possibility that a new application was created only in the
Production Environment and not in the Engineering Environment. In this case,
this application is not deleted from the Production Environment.

Environment Workflows

For a new project, follow this workflow:

1.

Create a new project in the Engineering Environment, and modify the entities
as desired.

Deploy the project and all other modified entities from the Engineering
Environment to the Production Environment.

Re-open the project in the Production Environment and download the new
project to the controller.

To modify an existing project, follow this workflow:

1.
2.
3.

Open the project in the Engineering Environment.
Right-click the project name, and select Refresh Project.

Modify the project without affecting the Production Environment, which
contains the project running in the controller.

Deploy the modified project to the Production Environment.

Re-open the project in the Production Environment, and download the
modified project to the controller.

28
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Section 1 Basic Functions and Components Remove Environment Changes

Deploying an Entity
ﬂ Deploy is only available in offline mode.

To deploy an entity (for example, an application):
1. Right-click the entity, and select Deploy.

2. Use the displayed Deploy dialog box to deploy the entity to the desired
environment.

The Deploy dialog box is the same as in Plant Explorer. For more information on
@ how to use the dialog box, click the Help button or refer to the System 800xA
Configuration (3BDS011222%).

Remove Environment Changes

When a project is opened in the Engineering Environment, the project may already
contain changes.

To start working with the same project as in the Production Environment:
Either

*  Refresh the Engineering Environment, which recreates the entire Engineering
Environment as a copy of Production environment.

Or
*  Replace selected entities.

In Engineering Environment, single entities can be selected and updated to be
identical with the Production environment. Refer to the manual System 800xA
Engineering, Engineering and Production Environments (3BSE045030%) for
more details.
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System Firmware Functions Section 1 Basic Functions and Components

System Firmware Functions

All system firmware functions are stored in the System folder, which is located at
the top of the library branch (in Project Explorer).

The System folder is not a library, even though it is always shown in the library
branch, together with the libraries (Basic library, Icon library, etc.)

The System folder contains fundamental IEC 61131-3 data types and functions,
along with other firmware functions, which can be used in firmware in the
controller. They are all protected and automatically inserted via the selected control
system templates.

The System folder cannot be changed, version handled or deleted from a control
project.

The system firmware functions that can be used in the application depends on the
Firmware version. To upgrade the Firmware, replace the BasicHWLib with the
latest version.

Table 1 contains the System firmware data types and functions. Refer the Control
Builder online help for more information and description.

30
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Section 1 Basic Functions and Components System Firmware Functions

To access the detailed online help and how-to-do instructions for a system
Q firmware function, select the data type or function, and press the F1 key.

Table 1. System Function Overview

System Functions Examples

Simple Data Types bool, dint, int, uint, dword, word, real, etc.

Structured Data Types time, Timer, date_and_time, etc.

Common Library Data Open structured data types like, BoollO, DintlO,

Types DwordIO, ReallO, HWStatus, SignalPar, etc.

Bit String Operations and, or, xor, etc.

Relational and Equality Equal to, Greater than, etc.

Functions

Mathematical Functions Trigonometric, Logarithmic, Exponential and
Arithmetic Functions.

Data Type Conversion Conversion of bool, dint, etc.

String Functions Handles strings like, inserts string into string,
deletes part of a string, etc.

Exception Handling Functions for handling zero division detection
integer and real values.

Task Functions SetPriority, GetPriority, etc,. Handles the priority of
the current task.

System Time Functions Exchanging time information between different
systems.

Timer Functions Functions to Start, Stop and Hold Timers.

Random Generation Functions for generating random numbers or values.

Functions

Variable Handling Functions | Reads and writes variable values.
Provides status information of communication
variables.
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Hardware Section 1 Basic Functions and Components

Table 1. System Function Overview (Continued)

System Functions Examples

Array Functions Handles arrays.

Queue Functions Handles queues.
Hardware

All hardware is defined as hardware types (units) in Control Builder. The hardware
types reflect the physical hardware in the system.

Hardware types are organized and installed as libraries. This makes it possible to
handle hardware types independently, with the following advantages:

*  Since the libraries are version handled, different versions of the same hardware
type exist in different versions of the library. This makes it easy to upgrade to
newer system versions and also allows coexistence of new and old hardware
units.

*  The new versions of a library (along with the hardware types) can be easily
delivered and inserted to the system.

A number of standard libraries with hardware types are delivered with the
system. A standard library is write protected and cannot be changed

*  Only used hardware types allocate memory in the controller.
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Standard System Libraries with Hardware

Standard System Libraries with Hardware

The standard system libraries with hardware are delivered by the system. Table 2
describes the standard libraries with hardware.

Table 2. Standard system libraries with hardware

Library

Description

ABBDrvFenaCl871HwLib

Fieldbus adapter for ABB drives, F-series through
the PROFINET IO

ABBDrvRetaCI871HwLib

Fieldbus adapter for ABB drives, R-series through
the PROFINET IO

ABBDrvFpbaCI854HwLib

Fieldbus adapter for ABB drives, F-series through
the PROFIBUS DP

ABBDrvRpbaCl854HwLib

Fieldbus adapter for ABB drives, R-series through
the PROFIBUS DP

ABBDrvNpbaCl854HwLib

Fieldbus adapter for ABB drives, N-series through
the PROFIBUS DP

ABBPNQ22CI871HwLib

Ethernet adapter to connect up to four FBP
FieldBusPlug devices like UMC100 or PST
through the PROFINET IO

ABBMNSISCI871HWLIB

Motor control center solution that can be used in
PROFINET IO network.

ABBPNI800CI854HwLib

ABB Panel 800 for PROFIBUS

ABBProcPnICI854HwLib

ABB Process Panel for PROFIBUS

BasicHWLib Basic controller hardware types for AC 800M and
SoftController
BasicHIHwLib Basic controller hardware types for AC 800M HI

and SoftController HlI

Cl1853Serial ComHwLib

RS-232C serial communication interface

CI854PROFIBUSHwLib

Communication interface PROFIBUS DP-V1

CI855Mb300HwLib

Communication interface MasterBus 300

3BSE035980-600 A
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Standard System Libraries with Hardware

Section 1 Basic Functions and Components

Table 2. Standard system libraries with hardware

Library

Description

C1856S100HwLib

Communication interface S100 I/O system and
S100 I/O units

Cl857InsumHwLib

Communication interface INSUM

C1858DriveBusHwLib

Communication interface DriveBus

CI860FFhseHwLib

Communication interface FOUNDATION Fieldbus
HSE

CI1862TRIOHwIib

Communication interface for TRIO

C1865SattlOHwLIb

Communication interface for remote 1/0
connected via ControlNet

Cl867ModbusTcpHwLib

Communication interface MODBUS TCP

CI868IEC61850HwWLIib

Communication interface IEC 61850

CI869AF100HwWLIb

Communication interface for AF 100

CI871PROFINETHwLIib

Communication interface C1871

CI872MTMHwLib

Communication interface for MOD5-to-MOD5

C1873EthernetiPHWLib

Communication interface EtherNet/IP

ModemHwLib

Modem unit

PrinterHwLib

Printer unit

S20010CI854HwLib

S200 adapter and S200 I/O units for PROFIBUS

S20010CI873HwLib

S200 slave and I/O units for EthernetlP (CI1873).

S800CI830CI1854HwLib
S800CI840CI1854HwLib
S800CI801CI854HwLib

S800 adapters and S800 I/O units for PROFIBUS

S800loModulebusHwLib

S800 /O units for ModuleBus

34
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Table 2. Standard system libraries with hardware

Library Description

S900loCI854HwLib S900 adapter and S900 1/O units for PROFIBUS
SerialHwLib Hardware libraries for direct controller
COMLIHWLIib communication with external hardware, using
ModBusHWLib different communication protocols

S3964HWLIib

TCPHwLib

UDPHwLIib

For a complete list of the hardware types in the standard libraries, see Control
Builder online help.
If a suitable hardware type cannot be found in any of the standard system

libraries, it can be found in the Device Integration Library. The Device
Integration Library can be purchased separately from ABB.

Customized Hardware Types

Customized hardware types can be created in user-defined libraries, using the
Device Import Wizard. This is useful when the hardware types found in the standard
system libraries or the Device Integration Library are not sufficient.

The Device Import Wizard imports a device capability description file (for example,
a *.gsd file), converts the file to a hardware type, and inserts the type into the user-

defined library (See Create Libraries on page 141. Also see Device Import Wizard

on page 152 and Supported Device Capability Description Files on page 152).

User-defined libraries with hardware types are included while performing import
and export, and backup and restore, in the Plant Explorer. By using the import and
export function, it is possible to distribute the user-defined libraries with hardware
types. These libraries are developed centrally, or by ABB for a specific project to
other engineering systems. For further information, see Import/Export Libraries on
page 141.

In exceptional cases, it may be relevant to insert individual external customized
hardware types to a user-defined library (for example, to use a specific hardware
type, which have been converted and used in an earlier version of Control Builder).
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The Source Code Report can be used to view the hardware types loaded in the
project. See Source Code Report on page 245.

Configuring the Controller
Before configuring the controller:

1. Insert the libraries, which contain the hardware types (units) to be used in the
controller configuration, into the control project.

2. Connect the libraries to the controller.

See Connect Libraries on page 136 for information on how to insert and connect
libraries.

Add Unit to Hardware in Controller Configuration

Perform the following steps to add a new hardware unit into the controller
configuration in Project Explorer:

1. Make sure that the library, which contains the hardware type to be added, is
inserted to the project and connected to the controller.

2. Right-click the unit to which a new hardware unit is to be added, and select
Insert Unit to open the Insert Unit dialog.
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rﬂ Inzert Unit ﬁ1

=W, Connected Libraries Properties

' Elﬁﬂl CI854PROFIBLSHwWLD 2.0-10 Description:

=l Hardware types
o

0 c1a72MTMHWLb 2.0-8

Wl Libraries in Project ositien 3 h

|| Enable redundant mode

CI854: Communication Interface Profibus-DPV1

MName:

Selected item in Project Explorer

MName: AC 800M
Position: N/A
Previous Mext
[ Insert ] [ Close ] [ Help ]

Figure 1. Insert Unit dialog for inserting hardware in a controller configuration

ﬂ It is not possible to select Insert Unit if the unit cannot contain any sub-units or if
no more positions are available.

3. Expand the relevant library folder under Connected Libraries, and select the
hardware type to be included.

ﬂ The Libraries in Project contains libraries that are added to the project but not
yet connected to the controller. If a unit is selected under Libraries in Project,
the option to connect the library to the controller appears.

4. From the Position drop-down list, select a position for the hardware unit.

By default, the first available position is chosen. If no more positions are
available, the Position drop-down list is empty and the Insert button is
disabled.
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5. For units supporting redundancy, check the Enable redundant mode check
box, and select a position for the backup unit.

ﬂ Some redundant units have a fixed position offset. For these units, the backup
position is automatically calculated, and the user cannot change this position.

Click Previous or Next to navigate to another unit in the Project Explorer
@ hardware tree.

6. In the Name field, enter a name for the unit. After the unit is inserted in the
hardware tree, this name appears along with the name of the selected type.

7.  Click Insert to apply the changes made.
8. Click Close to close the dialog.

To rename the unit after it is inserted, right-click the unit, and select
@ Rename Unit.

Sk 4] Hardware AC 800M
I - 0 PMEGS / TPE30

1 CEn
2 cms4
2 B3

- 1 Pressure Sensor AIB20

..

Figure 2. Example of a hardware tree with a name for the AI820 unit

Replace Hardware in a Controller Configuration
Perform the following steps to replace a hardware unit in a controller configuration:

1. Make sure that the library, which contains the hardware type to be added, is
inserted to the project and connected to the controller.

2. Right-click on the unit to be replaced, and select Replace Unit to open the
Replace Unit dialog.

ﬂ The Replace Unit dialog works in the same way as the Insert Unit dialog, except
that it is not possible to change the position of the unit in the Replace Unit dialog.
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While the hardware unit is being replaced in a controller configuration, the system
retains the settings and connections, and also retains the units in the existing
subtrees. For example, replacing a CPU with a similar one can be done without any
connection loss or data loss.
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Enabling Web Server

The diagnostics and maintenance operations of Communication Interface modules
are done using the web server feature. By default web server is disabled and
secured.

The web server for Communication Interface modules can be accessed and enabled
on request using the Enable Web Server option from the control Builder.This
option is visible only when Communication Interface modules are configured and
the controller is online.

To enable the web server, right click the PM8xx controller module and select
Enable Web Server option.

& Control Builder M Professional - Test1 CIPTT-02-5YS-04 System I;li.
File Edit View Tools Window Help
S IE XX A
= 4 Controllers
= _’:!, Controller_1 (172.16.0.225)
+]-- @, Connected Applications

+ ----- I Connected Libraries
gl Hardware AC 200M

01| 0L (U) PMS66 g
+ {ﬁ@ 1 ( Cla54 Editor Enter
_{ﬁ 6703 Cl Clear Latched Unit Status
DE 1 Enable Web Server
é‘% i - Search... Alt+F12
:ﬁ 4 (8[); Go to Type
M 5 Go to Object in Plant Explorer
= (Elg 4(88) CIE - N
4@ 1 (80— o
{L‘g 2 Alg10
{Dg 3 AOQB10
{Dg 4 Digo
ARl 5 Dog1n

Figure 3. Enabling Web Server

For more details on diagnostics and maintenance operations of CI modules using
web server, refer to the respective CI manuals, AC 800M PROFINET 10
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Configuration (3BDS021515%), AC 800M PROFIBUS DP Configuration
(3BDS009030%*), AC 800M FOUNDATION Fieldbus HSE (3BDD012903%).

Basic Hardware

The two Basic Hardware Libraries: BasicHwLib and BasicHIHwLib, contain
standard system hardware types that are used when configuring the AC 800M
controller and SoftController. The standard system hardware types are installed
along with the Control Builder.

ﬂ Only one version of a Basic Hardware Library can be connected to a controller.

The BasicHwLib contains the following basic controller hardware:

e Controllers (AC 800M and SoftController)

*  Compact Flash (CF) units

*  Secure Digital (SD) units

¢ CPU units (PM8xx and CPU)

*  Ethernet links, serial Com ports, and PPP ports
*  ModuleBus

e IP

IAC MMS

The BasicHIHwLib contains the following basic controller hardware:

e Controllers (AC 800M HI and SoftController HI)
CPU unit (PM865 HI)

CPU unit (PM867)

SM&811 and SM8&12 units

Ethernet links, serial Com ports, and PPP ports

*  ModuleBus

« IP

IAC MMS
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Basic Library for Applications

The Basic library contains basic building blocks for AC 800M control software. It
contains data types, function block types and control module types with extended
functionality, designed by ABB.

v

The contents inside the Basic library can be categorized as follows:

 IEC 61131-3 Function Block Types.

e Other Function Block Types.

e Control Module Types.

For a complete list of data types, function block types, and control module types
in the Control Builder standard libraries, refer to the manual System 800xA
Control AC 800M Configuration (3BSE035980%*)

Table 3. Basic Library Overview

Basic Functions

Examples

IEC 61131-3 Function Block
Types

Standard bistable function block types (SR, RS).

Standard edge detection function block types
(R_TRIG, F_TRIG).

Standard counter function block types (CTU, CTD,
etc.)

Standard timer function blocks type (TP, TOn, etc.)

Other Function Block Types

ACOF (Automatic Check Of Feedback) functions,
converters, pulse generators, detectors, system
diagnostics, timers, compares, etc.

Control Module Types

Connection module for group start sequences
(GroupStartObjectConn), ControlConnection inputs
and outputs, Error Handler, Forced Signals, and
acknowledgment of ISP values for communication
variables.
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Application Types and Instances

Types and instances form the basis of the application structure. This subsection
contains an overview of the following:

The type and instances concept, see Types and Instances - Concept on page 44.

The editors that are used to create and configure the types, see Define a Type in
the Editor on page 45.

Important differences between control module types, function block types, and
diagram types, see Control Module Types, Function Block Types, and Diagram
Types on page 54.

How to create types directly in an application, and how to create types in the
library for re-use in applications. See Types in Applications on page 56 and
Types in User defined Library on page 57.

How to create complex types so that they are flexible enough for future
upgrades, see Modify Complex Types on page 58.

What to consider and what to set up before creating types and using them, see
Decisions When Creating Types on page 64.

How to create objects from types and connect the object to the surrounding
application or type, see Create and Connect Instances on page 66.

Details about diagrams and diagram types, see Diagram and Diagram Types on
page 59.

How different objects are executed, see Function Block Execution on page 71,
Control Module Execution on page 73, and Diagram Execution on page 74.

How to use single control modules as containers for control modules, see
Single Control Modules on page 76.

The aspect object setting, see Aspect instances on page 80.
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Types and Instances - Concept

Types are used to represent motors, valves, tanks, etc. that are located in a plant
area, and then turn them into manageable units in a control project (for example,
motor types, valve types, mixer types, and so on). Instances are created based on
each of these types.

A type is the source (the blue print) for a unit (motor, valve, tank, etc), while an
instance represents the unit(s) in libraries and applications. There is an inherited
mechanism between a type and all its instances, where all instances have the same
performance as the type, and changes performed in the type affect all instances
simultaneously.

A type is a generic solution, which can be used by many instances, and contains
programming code with variables, functions, connection parameters (textual and

graphical), graphical instances, and formal instances.

Figure 4 shows the relationship between a type located in a library and two
instances created in an application.

Library

type
If A = 10then
B:= A+1;
end_if;
Application instancet ¢ N instance2
Al 3 A [10
B|7 B |11

Figure 4. Relationship between a type and two instances.

The type contains the code, whereas each instance contains a list of computed
variable values. The instance does not contain any code; it uses the code inside the
type for manipulating its own local variable values.

1. Formal instances are instances of another type located inside a type. These, along with instances based on that
type are executed in applications.
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A type is always static and cannot run by itself in applications. To execute the code
inside the type, an instance based on the type must be created. The instance executes
the code located inside the type. To create an instance, point to a type either in a
library or in an application.

All instances based on the same type have the same characteristics, which means
they have equal access to everything in the type. An instance does not contain a
programming editor or code blocks; hence the code cannot be written inside an
instance. All logic must be created in the type.

The allocated memory for creating a type solution (for example, a motor type
solution that contains one motor type and 20 motor instances) is distributed mainly
on the programming code inside the type. Therefore, the cost (allocated memory)
for each new instance (motor) is very small, compared to the type itself. The
instance only needs to allocate memory for variables, as the code is located and
executed from the type. However, the number of instances are relevant for
considering the total CPU memory.

It is easier to update the application while working with newer version of types,
since the inherited mechanism takes care of changes that often concern hundreds of
instances. A code change (for example, declaring additional connection parameters)
can be done once for the type, and this change is inherited by all instances
simultaneously.

Control Builder also contains a number of structured data types. For more
information, refer to the System 800xA Control AC 800M Planning (3BSE043732%)
manual. A type described in this sub-section is a function block type, a control
module type, or a diagram type.

Define a Type in the Editor

Select the type from Project Explorer and open the corresponding Editor to declare
the necessary parameters for the type.

The editor of a type contains several declaration panes that can be opened from the
following tabs:

. Parameters
. Variables
J Function Blocks
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*  Control Modules (only for diagram type editors)
*  Diagrams (only for diagram type editors)

Apart from the declaration panes, the editor contains:

*  Programming editor for programming the code using IEC-61131 languages
(see Figure 11).

*  Graphical editor called CMD Editor (only for control module types, see
Figure 14).

*  Graphical programming editor for FD (Function Diagram) (only in diagram
type editor, see Figure 13)

Declaration Pane for Parameters

To open the declaration pane for parameters, double-click the type (to open the
editor), and then select the Parameters tab.

Figure 5 shows the editor for My_MotorType, with the declaration pane for
parameters selected. These parameters can be used for connecting variables outside
the instance.

MName |Data Type |Attributes |Direction |FD Port |Initial Value|Description o
1 joutd BoollO
2 |FB1 |BoollD
3
L -
< v Parameters £ Variables »_EsxternalVariables A _Function Blocks /| « [ r

Figure 5. Declaration pane for creating connection parameters

Declaration Pane for Local Variables

To open the declaration pane for variables, double-click the type (to open the
editor), then select the Variables tab. If the editor is already open, simply select the
Variables tab.

Figure 6 shows the declaration pane for creating local variables inside the type. The
local variables can be used by the code inside the type.
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Mame Data Type Attributes Initial %alu |Description 1=
1 |MotorStarTime [time retain 10s —
2
3
4
'_| M _Parameters » Variables A4 Euernal Variables Function Blocks /T« | »
Row 1, Caol 1
Figure 6. The declaration pane for creating local variables
Declaration Pane for External Variables
External variables are pointers to global variables. An instance can declare an
external variable locally and then use this variable to access the value in a global
variable located in the application. External variables and global variables are
discussed in External Variables on page 96.
Declaration Pane for Communication Variables
Communication variables are declared in top level Diagram editor, Program editor,
or top level Single Control Module editor. For details about communication
variables, see Communication Variables on page 101.
Figure 7 shows the declaration pane for communication variables in a Diagram
editor.
Name |Data Type |Attributes |Direction |Initial Value|ISP Value |Acknowledge Group |Interval Time |IP Address Expected SIL |Unique Id |Description
1 al real retain in 1 0 1 fast 172.16.18.3 same 201
2 b1 real retain in 11 2 auto very fast auto SIL3 1202
3 el real retain out 1 slow 203
4
« v % Variables 5 Communication Variables Function Blocks A Control Modules A Diagrams 7 I« &

Figure 7. Declaration pane for communication variables
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Declaration Pane for Function Blocks

To open the declaration pane for function blocks, double-click the type (to open the
editor), and select the Function Blocks tab. If the editor is already open, simply
select the Function Blocks tab.

Figure 8 shows the declaration pane for declaring function blocks inside the type.

Mame Function Block Type (Task Connection|Description -

Ol on

e | e [ b | —

» i _Parameters p Vatiables p Exdernal Variables p Function Blocks [[«| | »

Fow 1, Cal 1

Figure 8. Declaration pane for creating function blocks inside a type

Enter the name of the function block in the Name column, and select the cell in the
Function Block Type column. Press CTRL+J to open a context menu with all
function block types available.

Connect all libraries with the required function blocks types to the application.
Only then, the available function block types are listed in the context menu
(CTRLH])

Declaration Pane for Control Modules

To open the declaration pane for control modules, double-click the diagram or
diagram type (to open the editor), and select the Control Modules tab. If the editor
is already open, select the Control Modules tab.

Figure 9 shows the declaration pane for declaring control modules inside the
diagram or diagram type.
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MName Contral Module Type [Task Connection |Description
1 |Alarm_2322 |AlarmCondM
2
3
4
b
« v % Variables 4 Communication Variables  »  Function Blocks 4 Control Modules ;H 4 [
Figure 9. Declaration pane for creating control modules inside a diagram type
Enter the name of the control module in the Name column, and select the cell in the
Control Module Type column. Press CTRL+]J to open a context menu with all
control module types available.
Connect all libraries with the required control module types to the application.
@ Only then, the available control module types are listed in the context menu
(CTRL+)).
Declaration Pane for Diagrams
To open the declaration pane for diagrams, double-click the diagram type or
diagram (to open the editor), and select the Diagrams tab. If the editor is already
open, select the Diagrams tab.
Figure 10 shows the declaration pane for declaring diagrams inside the diagram type
or diagram.
MName Diagram Type Description
1 |Malve101 Diagram_Area
2
3
4
q‘: v % Variables 4 Communication Variables  »_ Function Blocks A _ Control Modules 4 Diagrams ﬂ ]

Figure 10. Declaration pane for creating diagrams inside a diagram type
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Enter the name of the diagram in the Name column, and select the cell in the
Diagram Type column. Press CTRL+J to open a context menu with all diagram
types available.

Connect all libraries with the required diagram types to the application. Only
@ then, the available diagram types are listed in the context menu (CTRL+J).

Code Pane for Control Module Types and Function Block Types

The code pane in the editor for programs, control module types, function block
types, and single control modules supports five programming languages that
conforms to the IEC 61131-3 standard. The code pane is always active, and can be
accessed irrespective of which tab is selected (parameters, variables, function
blocks, etc.).

The code pane can be expanded using more code blocks up to 100 for structuring
the code. These code blocks are then executed either in a predetermined order as
decided by the compiler (control modules), or from left to right (function blocks).

Figure 11 shows a part of the code pane of a control module type editor. This code
block uses Structured Text (ST) as the language. This editor contains two code
blocks: Control and Start_Code.

MNarne Function Block Type [Task Connection|Description ﬂ
1 Jn1 on
| * |\ Fararmeters A Wariables A External Variables A Flﬂ 1 | ]
if not outl Forced then -
outl I0Valuse = outl Valus;
end_1f:
Tonli{ In = outl. IOValue,
FT := HotorStartTime )
ftbl . I0OValue := TOnl.Q:
if not fbl Forced then
ftbl Value:= fbl . IOValue:
end_if:
Control A Start_Code /f | 4 »

Rownd, Cal 1

Code blocks Code pane
Figure 11. A code pane with two code blocks.
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A brief description of code blocks in general and Start_ code blocks:

*  Code blocks are very useful for structuring the code. Dividing the
programming code into a number of code blocks, improves the overall code
structure and readability. Examples of code blocks are Control, Object Error,
Operators, etc.

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

e There is no limit to the number of code blocks that can be created in a type.
Create only the required number of code blocks, since each code block affects
the memory consumption and the execution time of the type.

e Start_

A code block with the prefix Start_ is always executed first in an application
and only once, at the application startup (after a warm and cold start, but not
after a power failure).

ﬂ The Start_ code block is valid only for single control modules and control module
types.

This code block must be used for initiating alarm strings, converting project
constants to strings, etc.

However, there are some limitations while using the Start_ code block:

— Itis not suitable to place functions, function blocks, etc, in a Start_ code
block.

—  Itis valid only for the code blocks in control modules, and not for the code
blocks in SFC (Sequential Function Chart).

—  The FirstScanAfterApplicationStart function must not be used in the
block.

—  Function blocks for communication must not be used in the block.

If the application contains a very large chunk of code that has to be run in the first
scan (for example, alarms in the Start_ code block), the execution time can be so
high that overrun occurs. This leads to the eventual shut-down of the controller.
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Code Block Context Menu

Right-click a code block tab to access the code block context menu.

Start_Caode 3 Control
Insert..,

Delete '

moduls_type Change Language. ..

Rename..,

Arrange...

Select. ..

Figure 12. Code block context menu

Graphical Code Pane for Diagram Types

The code pane in the editor for diagram type supports the FD (Function Diagram)
language. The FD code block in this editor allows mixing of functions, function
blocks, control modules and other diagrams, through graphical connections, to
create the logic. Variables and parameters can also be connected graphically. This
represents a complete graphical overview of the whole logic.

The FD code block is always active, and can be accessed irrespective of which tab is
selected in the declaration pane (parameters, variables, function blocks, control
modules or diagrams).

The logic created in the default FD code block can be expanded using optional ST
and SFC code blocks, which can be invoked in the FD code block or sorted
separately.

To open this editor, right-click the diagram type, and select Editor. Figure 13 shows
an example logic created in the FD code block of diagram type editor.
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- AnalogOuCC 1:4
(  AnalogDutCC

AnalogInCC_11 PICEE = Mame  Qut
( BnaloginCC '“\| SpPICES ={Sp  VoteOut— :\IEITE AnalogDutput = Out11
Name Qut Pv A =
In11 = Analoglnput -

ERF
= Feedforward
= VotedCmd

add-2 TrackValue
add A
Tt [N
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Figure 13. Example logic created in the graphical code pane of diagram type editor

Graphical Editor - CMD Editor

The graphical editor, Control Module Diagram Editor (CMD Editor) is also a
combined editor for drawing and programming. The term ‘diagram’ refers to the
graphical view of control modules and connections.

Use this editor to create and edit control modules, code, and graphics, and to
connect variables and parameters.

To open the CMD Editor, right-click the control module type {2k and select CMD
Editor. Figure 14 shows part of the graphical editor (CMD Editor).
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c

KB 0RE o0 i

HBERREE® DO

o
=

Figure 14. Graphical objects created in the CMD Editor.

The drawing functions in the CMD editor include basic auto shapes (lines,
rectangles, etc.), ready-to-use interaction instances (option buttons, check boxes,
etc.), and composite instances (trend graphs, string selectors, etc.). The graphical
instances are dynamic, that is, with changing variable values, the points move,
colors change, and numerical values are presented.

Control Module Types, Function Block Types, and Diagram Types

A type can be a control module type, a function block type or a diagram type. The
usage of different types can be mixed. For example, a control module can be created
inside a function block type (to add graphics), or a function block can be created
inside a control module type (to execute a list of basic functions). In a diagram type,
it is possible to create function blocks, control modules, and diagrams, to define the
entire logic.
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Control Module Types, Function Block Types, and

Table 4. Differences between types

Property

Differences

Function Block Type

Control Module Type

Diagram Type
(supports mixing
function blocks, control
modules, and nested
diagrams)

Container POU

Programs, Diagrams

Diagrams or Single

Diagrams

inside the or Single Control Control Modules

application Modules

Graphical Yes Yes Yes, including graphical

connections connection to

between objects parameter/variable
objects.

Code sorting No Yes Yes.

All code blocks, in control
modules inside the
diagram type, are sorted
together with the code
blocks outside the diagram
type in the container
Diagram.

Execution

Function blocks are
executed from code.
Therefore, a function
block is executed once
or several times per
scan, or it is not
executed at all.

Control modules are
executed only once
per scan.

The execution order
shown in the diagram is
followed. Codeblocks from
control modules are sorted
into the diagrams
execution order according
to control module sorting
rules (writing into a
variable is sorted before a
read).
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Additionally, the following properties apply to function block types:

*  Parameter values on function block types are copied (except In_Out parameters
and parameters having by_ref attribute, see Function Block Execution on page
71).

*  Function block types are required when using extensible parameters (see
Extensible Parameters in Function Blocks on page 127).

The choice between control module types, function block types, and diagram types
depends on the context and environment. For guidelines about the use of control
modules, function blocks and diagrams, refer to the System 800xA Control AC 800M
Planning (3BSE043732%*) manual.

Types in Applications

Creating a type in an application is the quickest and easiest way to get started.
Before creating types in an application, no new libraries need to be created; use the
available methods like connect libraries, create user defined data types, and select
the object type to use (see Decisions When Creating Types on page 64). However, if
a type is created directly in an application, it can only be used inside that
application.

B @, Applications

E:: | Application 1 - (Centreller_1.Normal)
..... i, Connected Libraries
g ..... @ Function Block Types
b 32k PumpType
= [ Centrel Module Types
o 7L PumpMotor_Type
g ----- ¢ Diagram Types
..... @My_Mntor_T}rpe
..... i) Diagrams
..... #l; Programs

Figure 15. Types created under an application

To gain access to standard libraries (or user defined libraries), insert them into the
control project (see Library Management on page 135), and connect them to the
application. This allows the creation of instances in the application, from existing
types in the connected libraries.
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Types in User defined Library

The advantage of creating types inside a library, instead of creating them directly in
an application, is the possibility to re-use them in other applications. If the types are
created in a library, all the necessary functionality can be stored in this library. The
library can then be connected to any application.

If a new library is created, user defined types can be created in that library (the
800xA System does not allow creation of types in a standard library).

=P 7 My Typelib 1.0-0

- W Connected Libraries

o I BasicLib 17-2 Functionality from the
i [ ControlAdvancedLib 1.5-5

. [P ControlStandardLib 1.5-6 Control libraries
. e [0 ControlSupportLib 1.4-4
Bl ¢ Diagram Types

Type ——M MyControlLocp
o ﬁAnalogInCC_l ControlStandardLib.AnaloginCC
- ﬁAnalogOutCC_l ControlStandardLib.AnalogQutCC
- ﬁ PidAdvancedCC_1 ControlAdvancedLib.PidAdvancedCC

Figure 16. A Type (MyControlLoop) created in MyTypeLib library. This example
shows a control loop created as a diagram type, while the components are ready-
made instances from the standard libraries
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Modify Complex Types

This subsection describes a use case where it is preferable to copy two types, instead
of keeping a single and very large type in a library.

Refuse Incinerator Type - Problem
In this example, assume that a plant area has two identical refuse incinerators.

A type solution like this is manageable if a Refuse Incinerator type is created in a
library with several underlying types. This type can then be re-used twice (as two
objects), in two separate applications, by connecting the library to each application.

The following are the examples of underlying types inside the Refuse Incinerator
type:

* A Feeder type containing 10 conveyors.

* A Combustion type.

*  An Ash Handling type.

* A Flue Gas type.

After building the Refuse Incinerator type in the library, connect the library to both
Application_1 and Application_2. This helps in creating an Incinerator] instance in
Application_1 and an Incinerator2 instance in Application_2.

If the Incinerator2 instance running in Application_2 suddenly needs an individual
change (for example, 20 conveyors instead of 10 conveyors), edit the library and
change the Feeder type inside the Refuse Incinerator type. But, changing anything
inside the Refuse Incinerator type affects both incinerators due to the type and
instance inherit mechanism.

By changing the Feeder type to include 20 conveyors, both the Incinerator instances
are changed suddenly to contain 20 conveyors, which is not the intended use.
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Refuse Incinerator Type - Solution

To avoid the problem, once the type is ready, consider the possible individual
(instance) changes in the future. If an individual instance needs to be changed, copy
the type on the highest type level (in this example, Refuse Incinerator Typel and
Refuse Incinerator Type2).

Create an Incinerator10 instance in Application_1, based on Refuse Incinerator
Typel, and then create an Incinerator20 instance in Application_2, based on the new
type copy, Refuse Incinerator Type2. This increases the memory consumption in the
controller, but allows individual changes. For example, the number of conveyors in
the feeder for one of the applications can be changed, without affecting the other.

Diagram and Diagram Types

Diagrams are created under an application, and diagram types (which can be reused
as instances in a diagram) are create