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Flexible process control

The Compact Control Builder, is a powerful tool for
creating control solutions and reusable control libraries
for the AC 800M Process PLC. It is all done in a Windows-
based environment, offering a wide range of control
functionality for ABB’s industrial Process PLC, AC 800M.

From binary logic to advanced regulatory control, from dis-
crete process signals to high-level process objects. In any
choice of no less than six programming “languages”, which-
ever are the most suitable for the tasks at hand.

These are : Instruction List', Structured Text', Function Block
Diagram', Sequential Function Chart', Ladder Diagram', and
Control Modules, the latter being ABB’s own contribution to

higher application engineering efficiency and ease of use.

Footnote 1: According to the IEC 61131-3 standard.

Features and Benefits

— Promotes re-use of code by means of user-defined libraries
of data- and function-block types

— Intuitive, graphical navigation by a Windows Explorer-like
Project Explorer

— Libraries of ready-for-use functions for efficient
programming

— Supplements the five standard languages with Control
Modules for high-level configuration of control applications
graphically

— Supports all the five IEC 61131-3 programming languages
in a single integrated environment

— Supports multitasking, multicontroller and multi-user
application development

— Offers powerful simulation and on-line facilities for testing
and troubleshooting

— Alarm and Event handling

— Sequence of events

— Extensive on-line help



Hierarchical Object Orientation

AC 800M application software is object-oriented in a struc-
tured way, which means that changes made to an object
type or instance thereof only affects that type (and all of its
instances) or that instance only. For this reason, subsequent
bug fixes, updates, improvements, expansions etc. can be
performed quickly and easily. It also means that the different
program sections can be assigned their own priorities and
cycle times with a large measure of freedom.

All solutions run in a common language runtime environment
(CLR) in the controller, making it possible to access informa-
tion between solutions in different languages seamlessly. So
each contributing project engineer can develop solutions in
the preferred language for each task without having to con-
sider which languages related modules are written in.

For Both Large and Small Projects

Compact Control Builder is intended for both large and small
projects by not only efficiently supporting the development of
“flat” and “linear” applications but also structured ones, solu-
tion libraries, multi-controller applications, multi-user applica-
tions, and multi-engineer projects. To safeguard investments
made in applications development, the resulting user software
can be exported to and imported from other control systems
featuring the AC 800M controller, e.g. ABB 800xA systems.

Users can create their own data types and functions and
these can be re-used over and over again to increase engi-
neering efficiency and quality. A Windows Explorer-like Project
Explorer offers graphical navigation through the entire project,
easy configuration of the system hardware and rapid creation/
identification of program modules to be developed/edited.
On-line, context-sensitive help speeds up data- and program-
code entry.

A search engine makes it easy to find anything of interest,
from entire program modules, to tiny symbols, including
deployment locations of parameters and variables. Programs
can be developed off line and execution be simulated without
having the controller hardware connected. The entire project,
including hardware settings, functionality libraries, and appli-
cations can be translated to MS Word™ documents for print-
ing or further editing/reformatting.

When done, the application can either be stored on a non-
volatile flash memory card and the card simply be plugged
into the target controller for easy commissioning. Or it can be
downloaded to battery backed-up RAM in the Process PLC
for applications where frequent changes/upgrades are envis-
aged in the future.

The execution of the application can be reviewed and optimized
off-line or during the download to the controller, to avoid conflicts
between different tasks.

A number of on-line facilities for testing, program modification
and commissioning are offered, and the status of I/O signals,
variables, etc. can easily be inspected in real time. Faulty
hardware is marked red, manually overridden inputs and out-
puts are marked yellow.
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AC 800M application software is object-oriented in a structured way,
which means that changes made to an object type or instance thereof only
affects that type (and all of its instances) or that instance only.



Powerful AC 800M Process PLC

AC 800M Process PLC
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Compact Control Builder builds on the firmware of the AC 800M process PLC, offering a comprehensive suite
of control and communication functionality, from input scanning to output updating.

AC 800M Firmware Functionality

Compact Control Builder builds on the firmware of the
AC 800M process PLC which offers functionality such as:

— Input scanning

— Data type management

— Logical, mathematical and time-based data processing
— Fuzzy logic control

— Process object handling (including motors, valves, basic

and advanced process (PID) controllers, user-defined ob-
ject types, etc.)

— Output updating

— Support for communication by ABB’s Control Network,
Electrical ModuleBus, and Optical ModuleBus, as well as
PROFIBUS DP, PROFINET I/0, MODBUS TCP, DeviceNet
and RS-232C

— Support for ABB’s System 800xA and Process Panel
human-machine communication systems

Communications

The process PLC can communicate with both local and
distributed 1/0 via its local electrical or optical ModuleBus as
applicable or over PROFIBUS DP field buses. It can also be
part of a Control Network environment, in both single and

redundant configurations, and there act as both client and
server.

The former involves issuing read/write requests to other proc-
ess PLCs in the network for overall co-ordination of control
actions. The latter includes responding to read/write requests
from other system components such as other process PLCs,

OPC servers, human-machine communication stations, and
the Compact Control Builder.

External communication with other controllers, automation
systems and devices is possible thanks to the fact that

AC 800M supports popular communication protocols such
as PROFIBUS DP, PROFINET 1I/0, MODBUS TCP, MasterBus
300, Comli and Siemens 3964R. It also offers the possibility
to develop additional serial communication protocols to suit

external devices such as terminals, printers and specialized
controllers.



Other HMI's
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Target process PLCs can communicate with /0 hardware, peer controllers, HMI devices - and with

the Compact Control Builder in a multitude of ways.

Compact 800 is a family of products that are suitable to be
used individually or combined to fulfill any automation need.
The AC 800M Process PLC can be connected to the field
using the S800L or S800 I/0O systems or be combined with
any PROFIBUS based I/0 system on the market. The Com-
pact HMI 800 can be used together with the AC 800M or with
any other controller/PLC or equipment on the market. The
communication uses e.g. the powerful features of the OPC
standard. The Panel 800 is a panel HMI suitable for local plant
floor operation or for machine level applications. Panel 800
connects to a very wide range of PLCs and equipment via the
wide range of built in drivers.

When using Compact 800 there are multiple communication
options:

— Ethernet

- OPC

PROFIBUS

MODBUS RTU, TCP

— ABB'’s; Modulebus, MB300, SattBus, COMLI,...

Redundancy is available in all critical areas of the AC 800M
Process PLC and I/0O subsystem. These include control net-
works, field buses, internal buses, power supplies, CPUs and
I/0.

Compact HMI 800 can be connected to AC 800M or third-
party PLC-type controllers. It enables the remote connec-
tion of controllers and PLCs in single as well as in redundant
systems. Combine all parts of Compact 800 and get some
additional advantages like integrated alarm handling, or use
one part and integrate it with a third-party product.



Extended software functionally

Data Types, Variables and Functions

Compact Control Builder supports data types such as
Booleans, integers, floating-point numbers, strings, time,
date, etc. All in accordance with the IEC 61131-3 standard.
These basic data types can be combined into new structured
data types, which in turn may contain other structured data
types. Variable identifiers may be up to 32 characters long.

The library of functions available is probably the industry’s
largest, containing everything from simple AND and OR gates
to ready-for-use self-tuning — adaptive — PID controllers. Not
to forget unique elements for direct interfacing with variable-
speed drives and for easy handling of all the software-related
redundancy features the AC 800M process PLC offers.

Basic functions can be combined into new, user-defined func-
tions and these be re-used over and over again, currently or
in the future.

The programming languages

Function Block Diagram

Function Block is a graphical language for depicting signal
and data flows by means of library-stored software elements
and interconnecting signals. Function block programs are
easy to develop and, thanks to the resulting graphical dia-
grams, also easy to read.

Structured Text

Structured text (ST) is a high-level programming language. It
has a comprehensive range of constructs for assignments,
function calls, expressions, conditional statements, iterations,
etc. ST lends itself well to writing advanced, compact - yet
easily understandable - programs thanks to its logical and
structured layout.

Ladder Diagram

Ladder diagram (LD) is a graphical language based on relay
ladder logic. Hence it is suitable for those who prefer to define
interlocks and control actions in terms of relay contacts and
coils, and other functions as “black boxes”.

Sequential Function Chart

Sequential function chart (SFC) is a graphical language for
depicting the sequential behavior of a control system. It is
used for defining time- and event-driven control sequences. A
sequence is shown in flow-chart form, using steps, transitions
and selection nodes.

The language is amply suited to the handling of control tasks
which are sequential in nature, i.e. consisting of a number

of distinct steps, each requiring a number of enabling inputs
where the completion of the previous step usually is one of
them.

Instruction List

Instruction list (IL) is a low-level, execution-efficient PLC
language where each statement corresponds to a single or
only a few processor instructions. It has a structure similar to
Assembler.

In Compact Control Builder and AC 800M, the specified
“Program Organization Units” of the IEC 61131-3 standard
have been supplemented with Control Modules, a powerful
concept for turning new solutions into “black boxes” that can
be re-used over and over again.

Control Modules

Control Modules can include program code, visual represen-
tations, interactions, data acquisitions, communications, etc.
These modules (objects) are stored in libraries and are there-
fore ready for re-use in both current and future applications.

Control Module diagrams make it possible to program in an
efficient object-oriented way thanks to features such as:

— Graphical representation of Control Modules and their
interconnections.

— Automatic scheduling of program code for optimum
execution order.

— Graphical definition of module interconnections or by
variables.



Program editing and on-line functions

Applications can either be loaded into the target controller(s) by flash
cards, serial links or Ethernet networks.

Program Editors

The program editors offer plenty of functionality for efficient
programming and debugging. There are functions such as
syntax checking, cut and paste, drag and drop, search and
replace, as well as search and find where used.

Several windows may be open at the same time, offering a
good overview of the entire application.

Compilation

An extensive program check is performed by the system
when compilation starts. Errors are easily identified. A double-
click on an error message brings the user to the error location
in the application.

Test Mode

Simulation mode is ideal for off-line testing of user programs.
All tasks are executed locally in the Compact Control Builder;
there is no need for a target process PLC at this stage.

On-line Functions
Compact Control Builder offers a set of powerful functions for
on-line testing:

— Status inspection
The status of I/O signals, variables, etc. can be inspected
on line. Different views can be selected. No manual tagging
is required.

— Force
I/0O signals can be selected and forced to a chosen state.

— Overwrite
All variables can be overwritten on a single-cycle basis,
after which the program takes over again.

— Tasks
Single-scan executions can be selected in the Task Proper-
ties window, which facilitates program debugging. Warn-
ings, e.g. of a task having stopped or being overloaded,
are indicated by a yellow-marked icon in the Project
Explorer. Serious errors make the icon red.

Program Changes

Changes can be made to a running application without loss of
data. There is no limit to the size and number of changes that
can be made. Security features are built in to prevent uninten-
tional downloads.

Configuration and Downloading

Applications can either be loaded into the target controller(s)
by non-volatile flash memory cards or over a serial link or
Ethernet network into battery backed-up RAM.

The former approach is suitable for smaller and more stand-
ardized duties where users can be spared involvement in the
application software development and handling process.

The latter is intended for larger and more unique applications
where debugging and improvements can be expected to
become recurring engineering tasks.

Downloading times are always short, not least thanks to a
feature called Incremental Downloading, which keeps debug-
ging turn-around times down at a minimum.

No Controller Runtime Licenses

Running applications in the AC 800M process PLC do not
require any licenses. The only license required is for the
Compact Control Builder itself, which can be used to create
control applications for an unlimited number of process PLCs.



Contact us

For more information please contact:

ABB AB

Control Technologies

Vasterds, Sweden

Phone: +46 (0) 21 32 50 00

Fax: +46(0)21 137845

E-Mail: processautomation@se.abb.com

www.abb.com/controlsystems

ABB Inc.

Control Technologies

Wickliffe, Ohio, USA

Phone: +1 440 585 8500

Fax: + 1440 585 8756

E-Mail: industrialitsolutions@us.abb.com

www.abb.com/controlsystems

ABB Pte Ltd

Control Technologies

Singapore

Phone: +65 6776 5711

Fax:  +65 6778 0222

E-Mail: processautomation@sg.abb.com

www.abb.com/controlsystems

ABB Automation GmbH
Control Technologies
Mannheim, Germany
Phone: +49 1805 26 67 76
Fax:  +49 1805 77 63 29

E-Mail: marketing.control-products@de.abb.com

www.abb.de/controlsystems

ABB Automation LLC

Control Technologies

Abu Dhabi, United Arab Emirates
Phone: +971 (0) 2 417 1333

Fax:  +971 (0) 2 626 3230

E-Mail: processautomation@ae.abb.com

www.abb.com/controlsystems

Note:

We reserve the right to make technical changes
or modify the contents of this document without
prior notice. With regard to purchase orders,
the agreed particulars shall prevail. ABB does
not accept any responsibility whatsoever for
potential errors or possible lack of information in
this document.

We reserve all rights in this document and in
the subject matter and illustrations contained
therein. Any reproduction, disclosure to third
parties or utilization of its contents - in whole
or in parts - is forbidden without prior written
consent of ABB.

The Industrial™ wordmark, Aspect Objects, and
all above mentioned names in the form xxxxxx'T
are registered or pending trademarks of ABB.
All rights to other trademarks reside with their
respective owners.
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