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Use of DANGER, WARNING, CAUTION, and NOTE

This publication includes, DANGER, WARNING, CAUTION, and NOTE information where appropriate to point out safety
related or other important information.

DANGER Hazards which could result in severe personal injury or death
WARNING Hazards which could result in personal injury

CAUTION Hazards which could result in equipment or property damage
NOTE Alerts user to pertinent facts and conditions.

Although DANGER and 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
DANGER, WARNING, and CAUTION notices.
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Chapter 1 Introduction

1.1 General Information

Advant OCSisasystem for industrial automation. It consists of afamily of computer-based
units and alocal area network for communication.
A controller is a computer-based unit in which control applications are running.

Advant Station 500 Advant Station 500 Advant Station 500 Master Batch 200/1

IMS Station Operator Station Eng.Station Batch Station

Control Network ‘ ‘
(MasterBus 300/300E)

Advant Controller 410 Advant Controller 450 Advant Station 120

Controller Controller Eng. Station

Field Communication ‘ ‘ ’ ’ ‘
S100 Process /0

RCOM

Advant Controller 110

Remote Process I/0O
S400 1/0 Controller

S800 I/0
Advant Controller 55 ‘ ‘
Remote Terminal Process I/0

Process I/0

Figure 1-1. Example of Advanced Control System with Advant Controller 450

Advant Controller 450 isalarge controller for mixed binary, regulatory and supervisory control.
It can be used standing alone, or as an integrated controller in a distributed control system,
communicating with other Advant OCS equipment (see Figure 1-1).

Thismanual isintended primarily for plant designers and commissioning and maintenance
personnel, providing them with information about the Advant Controller 450 system, its
capabilities and its limitations.

References are made to other manual s when necessary. Section 1.2, Manual Organization
provides further details about both this manual and other related manuals.
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Chapter 1 Introduction

1.2 Manual Organization

Basic Structure

Figure 1-2 shows the basic structure of the Advant System’s various documentation.
Each document, whether it is describing and referencing hardware or software, is built around
this one structure to make it easy for you to locate related information in any of the documents.

Since this one structure is not completely applicable to both hardware and software, certain
sections contain only very brief statements in some documents. Small divergences from the
standard structure are given in italicd-igure 1-2

Chapter
CRnfi uration/ Runtime
i i Ication . i i
Introduction Installation Bﬂilding Operation Maintenance | | Appendices Index
General Site Planning  Design Product Preventive
Information Environment  Considerations Operation Maintenance
Manual Setup Technical Data  Qperating Hardware
Organization including Overview Indicators
- Shut-down Capacity &

Conventions  procedures Performance

Start-u Application Runtime Error
Related Start-u i Messages
Documentation " rocedures P Tutorial d

Product Tutorial Operating Fault Finding
Release Verification instructions & User Repair Y. Section
History o . ectio

Implementation Application Runtime System Backup
Terminology of Functions Procedures Operation

in Systems , . Menus
Product Already Configuration/ System Upgrade
Overview Operating Application

User Interface

Building Menus

Figure 1-2. Basic Documentation Structure

The substructure followed in the product descriptioSétion 1.7, Product Overvieiw also
followed in other sections describing, for example, Design Considerations and Capacity &
Performance. This is done to make it easy for you to find the information you need about
different activities.

Because of the activity-oriented structure of the document, you may find information regarding
an actual function distributed to, for example Overview, Configuration, Operation, and so on.
Sometimes you can find device information gathered in the hardware descriptions in the
appendices.
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Chapter 1, Introduction

(this chapter) provides introductory and background information, including:

Guidelines on how you can find information in this manual.
This manual’s relationship to other Advant Controller 450 documents.
A glossary defining terms frequently used in this manual.

A product and functional overview. Read this to get an idea of what
the Advant Controller 450 can do and how it works.

Chapter 2, Installation

guides you through various installation activities:

Section 2.1, Site Planning Environmenhhis section contains guidelines for planning
installation of the product, outlining what you need to think about when you plan an
installation. It does not, however, provide the complete list of measures to take. You can
find descriptions of alternative solutions, design considerations elsewhere in this manual

Section 2.2, Setufhis section gives you concrete information on how to set up the
product. It includes safety regulations, handling and unpacking instructions, inspection
and assembly procedures, cable routing and connections, switch settings and jumper
positions, setup procedures, and so on. You can find common instructions as well as
instructions for specific subsystems in this section. Activities prior to power-up are also
described.

Section 2.3, Shut-down Proceduréhis section provides, in addition to some safety
regulations, basic shut-down procedures. You should know how to shut down the produc
if there is a problem with initial power-up.

Section 2.4, Start-up ProcedurésSection 2.2, Setyphe conditions and the preparation
necessary to begin are discussedédnation 2.4, Start-up Procedurgeu can find basic
power-up procedures, that is how to apply power to and initialize the system. Informatior
is also given on how you can verify a correct start. You can find information on activities
up to “ready for application program loading” in this section.

Section 2.5, Product Verificatiohis section tells you how to make an initial
determination that the product is functional. This includes application program loading as
well as commissioning information.

Section 2.6, Implementation of Functions in Systems Already Operating section
gives you the information you need to determine when, for example, to add an I/O board t
a running system. Important on-line, off-line aspects are discussed.
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Chapter 3, Configuration/Application Building

gives you detailed information about how to obtain a desired function. The main information is
structured as follows:

e Section 3.1, Design ConsideratioiYeu can find design guidelines, including design
rules, in this section. Keywords include the following.

—  Limitations

—  Combinations of options

—  Module assortment supported by the system product

—  Location

—  Necessary extra HW and SW needed with respect to desired functionality
—  CPU load calculation

—  Memory calculation.

»  Section 3.2, Technical Data Including Capacity & Performance
In this section, technical data of the following types, for example, are discussed:

—  Maximum number of instances
—  Dimensions

—  CPU-load data

—  Memory capacity.

e Section 3.4, TutorialThis section provides you with a guide through the different phases
of a controller design project.

e Section 3.5, Application Procedurééot applicable. For information from a configuration
viewpoint, how to achieve an application function, see the appropriate individual manuals.
In this manualChapter 2, Installatiotreats the subject of concrete setup work on site.

Chapter 4, Runtime Operation

addresses the controller’s different start modes and operating modes. The operator interface on
the processor module front is described.

In this chapter, you can also find a survey of the system software. Some important facilities that
you need to know during application work are described in greater detail.

Chapter 5, Maintenance

The preventive maintenance required for electronic equipment is not significant. This chapter
focuses on fault finding supported by built-in diagnostics. Various methods of fault
announcement are presented, including the use of system status in the central operator station
and LEDs on controller hardware units.
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Appendices

A variety of information which does not fall into other categories within this manual’s structure
are included in the appendices. Examples are:

e Controller hardware descriptions
. Item designations in cabinets
. Description of delivery documentation

. Blanks for use during design work, for example calculation of heat dissipation.

Index

The Index offers you an easy and quick way to find answers to specific questions.

1.3 Conventions

Different versions of the processor module exist. In this User’s Guide the generic name PM51
is used all through the manual.

Advant OCS is used for Advant Open Control System, with Master software, throughout this
manual.

1.4 Related Documentation

This manual is the main document of the system product Advant Controller 450. Many of the
available options are briefly described in this manual. For additional detailed information abou
options, see the appropriate individual manuals. Special subjects are also thoroughly treated
separate documentation.

NOTE

The delivery binder, described Appendix C, Delivery Documentatipimcludes
a documentRelease Notes, which comprise the latest product information not
covered by the standard user documentation listed below. You may find, for
example, additionals, changes, limitations, alerts and so on.

The extensive list of related documentation is structured into four subject areas:

e Configuration/Application Building

. Installation

e Optional functions

. Tools.
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Table 1-1. Related Documentation - Configuration/Application Building

Document

Description

PC Elements
AC 400 Series

Data for all PC elements in AC 410/450.

Data Base Elements
AC 400 Series

Data for all data base elements in AC 410/450.

AMPL Application Building

Basic manual covering the use of the application
program language AMPL.

AMPL Configuration
AC 400 Series

Instructions for the configuration and application
programming of AC 410/450 systems using

Advant Station 100 Series ES. Commands for
diskette handling are described in the User’s Manual
on the tool concerned.

User Defined PC Elements

Describes how to define your own library of PC
elements.

Object Support via Advant
Fieldbus 100
AC 400 Series

Describes how to operate objects in Advant
Controller 110/160 from a Advant Station 500 Series
Operator Station.

Functional Units Part 1
Summary and Common
Properties

An introduction to the concept of Functional Units in
Advant OCS with Master software.

Functional Units Part 2
Al, AO, DI, DO

Describes the functional units Al, AO, DI and DO.

Functional Units Part 3
SEQ, GROUP

Describes the functional units SEQ and GROUP.

Functional Units Part 4
PIDCON, RATIOSTN,
MANSTN

Describes the functional units PIDCON, RATIOSTN
and MANSTN.

Functional Units Part 5

GENCON, GENBIN, GENUSD

Describes the functional units GENCON, GENBIN
and GENUSD.

Functional Units Part 6
MOTCON, VALVECON

Describes the functional units MOTCON
and VALVECON.

Functional Units Part 7
PIDCONA

Describes the functional unit PIDCONA

Functional Units Part 8
DRICONS

Describes the functional unit DRICONS

Functional Units Part 9
DRICONE

Describes the functional unit DRICONE

Functional Units Part 10
MOTCONI

Describes the functional unit MOTCONI

Application Notes

Application notes on measurement and control.
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Table 1-2. Related Documentation - Installation

Document

Description

Environmental Immunity for
ABB Advant OCS Products

Description of the environmental immunity for ABB
Advant OCS products.

Elektroniska Apparater

Minimum requirements on electronic equipment used
in power industry within EC and EFTA (in Swedish).

Design and applications

Interference-free Electronics

This book teaches how to design circuit boards,
electronic devices and systems with high immunity to
interference. It also deals with process adaptation,
communication and power supply with immunity to
interference.

Terminal Diagram Forms

Complete set of diagrams on AC 450 covering all the
different 1/O sets (boards, cables and terminals) as
well as the central unit and the power supply.

Table 1-3. Related Documentation - Optional Functions

Document

Description

S100 I/O Hardware

Reference manual describing the S100 I/O hardware.

HART Protocol Interface

User’s Guide describing how to include and use the
HART protocol with S100 1/O.

Intrinsic Safety Support
S100 1/0

User’s Guide describing how to include and use the
Intrinsic Safety System with S100 I/O.

S800 I/0 User’s Guide

This is a complete manual on the S800 I/O system.
Contains technical descriptions, instructions for
installation, commissioning, fault tracing and
technical data.

EXCOM

Contains a description of EXCOM, necessary
hardware and installation instruction.

EXCOM
Programmer’s Reference
Manual

This manual describes how to install and use the
EXCOM communication package in an external
computer. It describes all available services and their
parameters. It also covers the subject of declaration
of necessary variables and data types.

MasterView 320

Complete manual for MV 320 containing
descriptions, operating instructions, linkages to PC
programs, descriptions of error messages and a table
of ASCII codes.
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Table 1-3. Related Documentation - Optional Functions (Continued)

Document Description

MasterFieldbus and S400 I/O | This is a complete manual on the S400 I/O system
and MasterFieldbus. Contains technical descriptions,
instructions for installation, commissioning, fault
tracing and technical data. This manual also
describes MasterPiece 51 as a distributed unit, that is
the engineering required in AC 410/450 and the
programming.

MasterNet Manual describing how to configure, install and
maintain MasterNet communication networks,
MasterBus 300, MasterBus 300E and GCOM.

For information about ABB MasterGate
communication stations, see the manuals concerned.

RCOM Contains technical descriptions, instructions for

AC 400 Series configuration, installation, start-up and fault tracing of
AC 410/450.

MultiVendor Interface Contains technical descriptions, instructions for

Modbus with C1532V02 configuration, installation, start-up and fault tracing of

AC 400 Series Modbus in AC 410/450.

MultiVendor Interface Contains technical descriptions, instructions for

Modbus with MVB + CI534V02 | configuration, installation, start-up and fault tracing of

AC 400 Series Modbus in AC 410/450.

MultiVendor Interface Contains technical descriptions, instructions for

Siemens 3964(R) configuration, installation, start-up and fault tracing of

AC 400 Series Siemens 3964(R) in AC 410/450.

Advant Fieldbus 100 Describes how to configure, install and maintain
communication using Advant Fieldbus 100.

Positioning System Complete manual on positioning in MasterPiece 200

User’s Manual (applicable to AC 410/450) containing technical

descriptions, instructions for engineering, installation,
programming, commissioning and maintenance.
This manual also takes up basic positioning theory,
information about pulse transmitters and technical
data on the function.

PROFIBUS-DP Advant Con- |Describes the equipment and contains information
troller 400 Series User’s Guide | required to install and commission the system.

Advant Interface to LON- Describes the equipment and contains information
WORKS User’s Guide. required to install and commission the system.
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Table 1-4. Related Documentation - Tools

Document Description

Advant Station 100 Series Contains a description of the basic functions,

Engineering Station connection and start-up and how to work with the
main functions.

AdvaBuild On-Line Builder This reference manual describes all common
commands used in AS 100ES, AS 500ES and
AS 5000S.

AdvaBuild Function Chart Describes how to program an Advant Controller via

Builder Function Chart Builder.

Source Code Handling This manual contains descriptions of and instructions

for source code handling of PC programs and data
bases. It contains instructions for designing source
code, editing, loading and dumping and correcting
defective programs.

1.5 Release History

Advant Controller 400 Seriesis an evolutionary development of the process station
MasterPiece 200/1. New features have been added.
Two controller models are available:

. Advant Controller 410
o Advant Controller 450.

From a system viewpoint, the new controllers are fully compatible to their forerunners.
This means that you can include new controllers in an available control network, as well as
operate them from MasterView 800/1 and Advant Station 500 Series Operator Stations.

An Advant Controller can run old application programs (if the functional libraries coincide).

The version history from the very first versiah.0 is given below:
New highlights in theAdvant Controller 450 (1.0, include:
. More powerful CPU
. New hardware in central parts and voltage regulators
. New type of cabinet, RE500
*  Number of certain I/O channels has increased
. Increased use of data base element for definition of the computer configuration
*  One flash PROM module for standard system
*  SW load modules:
— Basic system

—  Options.
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New functional unit PIDCONA. A self-tuning PID controller with adaptation facilities
Communication including event handling with Advant Controller 110 on:

— Advant Fieldbus 100

— RCOM.

Routing of Advant Station 100 Series Engineering Station via Advant Controller 400
Series and Advant Fieldbus 100 to Advant Controller 110

MultiVendor Interface for user-defined protocols

Versions of MasterBus 300 and MasterBus 300E

—  Executed in slave CPU

—  Executed in main CPU.

Free-programmable module with C (new series of PC elements)
Maximum of seven MasterFieldbus

Shortest log interval is 1 sec.

Some limitations apply and some changes were made with reference to MasterPiece 200/1.:

MasterView 100 is not included (it is, however, supported by the software)
Communication board DSCA 160A is not included (PC elements removed)
MasterFieldbus only supported via new hardware (not DSCS 131)

Backup in PROM of application program is removed

PC element STATUS replaced by COM-STAT

MasterBus 200 is removed

MasterBus 100 is removed.

New highlights in theAdvant Controller 450 (.1, include:

Object oriented connection units

8 or 16 Mbyte memory in Advant Controller 450

Optical S100 I/O bus extension for distributing 1/0 boards up to 500 m from the controller
Ex-barriers adapted to the S100 I/O System by certain manufacturer

HART Interface adapted to the S100 I/O System.

1-10
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New highlightsin the Advant Controller 450 (1.2, include:

Integration of the S800 I/O System

Twisted pair media for the Advant Fieldbus 100
Number of Advant Fieldbus 100 increased
Backup of application program on flash card
More MMC_ X instances

User defined PC elements

New appearance of RE500 cabinets

RES500 cabinet with double doors as an alternative.

New highlights in theAdvant Controller 450 1.3, include:

Extended range of the S800 I/O modules

Modulebus Expansion in S800 I/O station

New hardware for GCOM (Cl1543)

PC element communication between two AC 410/450 on Advant Fieldbus 100
New configuration of MVI protocol MODBUS (C1534V02).

New highlights in theAdvant Controller 450 [2.0, include:

Redundant S100 I/O bus

Redundant Advant Fieldbus 100

New processor module, PM511

New S100 I/O bus extender, DSBC 174

New Advant Fieldbus 100 interface module, C1522
Object Support via Advant Fieldbus 100

Extended range of S800 1/0O modules.

New highlights in theAdvant Controller 450 [2.1, include:

Redundant Fieldbus Communication Interface for S800 I/O station
PROFIBUS-DP

DI Board, DI885, with sequence of events and cable supervision
FUZZYCON - new PC-element for fuzzy control

MVI - a new protocol (on C1534V04) Allen-Bradley DF1

New Cabinet RM500.

New highlights in theAdvant Controller 450 [2.2, include:

Extended range of S800 I/O modules
Extended bus length Advant Fieldbus 100
New Advant Fieldbus 100 interface module CI522A.

3BSE 002 415R701 Rev A
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New highlightsin the Advant Controller 450 [2.3, include:

. LONWORKS Network Interface

. INSUM Switchgear integration

. PROFIBUS-DP, enhanced functionality

. HART data routing support

. Extended range of S800 I/0O modules.

. New S100 I/O bus extender, DSBC 176. For single S100 I/O bus.

Regarding version designations, Sstion 1.7.1, Product Versians

1.6 Terminology

AMPL
The ABB MasterProgrammingLanguage is used for application programming.

Application Program
An application program is a general concept of an assembly of program functions aimed at
realizing and automating an addressed process control function.

Application (user-built)
An application is a user-implemented configuration of standard hardware and software units.
It is the solution to the user’s problem.

Backplane
A backplane is part of a subrack which interconnects inserted electroniggs with the help
of a communication bus.

Basic System
Basic system is the abstract name of a minimal composition of functional units forming a
system.

Basic Unit
Basic unit is used for ordering purposes (for example in the Price Book) as a name for the
smallest unit to be ordered or a platform for further enlargement with alternatives and options.

Board
A board is usually a hardware component ofcalule.

Boot

Boot refers to the (re)start of nodes. Phases of the boot process include, for example power-up
diagnostics, software download, data base download and node initialization.

During the initialization phase of booting, control applications directly interfacing to process
outputs perform aold start or warm start.

Cabinet
The cabinet is the outer case of a piece of equipment (a packaging option), for example
Controller cabinet, I/O cabinet.

CPU, CentralProcessindUnit
A CPU is a functional unit consisting primarily of a microprocessor and memory.
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Circuit Breaker

In the context of a process control system, acircuit breaker is a device designed to open and
close acircuit by nonautomatic means and to open the circuit automatically on a predetermined
overload of current, without injury to itself.

Cold Start
Cold start isakind of booting of a controller (or process station). This means:

—  Erasing the user-buidipplication program
—  Transition to working mode CONFIGURATION.

Controller
Controller is a descriptive name for Advant Controller products.
A controller is an entity in which control applications are running.

From the product viewpoint, a controller consist§’81/, communication and certain auxiliary
equipment such as power supply. It also includes the functionality of process I/O (the process
data communication software). It dasst include process I/O hardware (and firmware as
applicable).

Control Network
The structure ofodes (for example controllers and operator stations) linked together via
MasterNet is called a control network (DCN). It provides real time communication.

ESD
ESD stands folElectraStatic Discharge.

Functional Unit

A functional unit is an ABB Master specified denomination.

It is a “package” of different software functions such as PC elements, data base elements anc
man-machine interface for an operator station.

HART

A protocol for connection of intelligent transducdghway Addressabl®emote

Transducer). For example, measuring range, calibration and other maintenance data can be
transferred.

Hot stand-by Redundancy
Hot stand-by redundancy is redundancy where a system component is backed up by identica
hardware and software in the event of any failure. The backup components do not load-share
with primary components.

1/0
I/O is procesdnput orOutput. From the functional and geographical distribution viewpoint,
process /O is distinguished into two main categories:

—  Central (located close to the controller)
—  Distributed (in the process environment).

IMS, InformationManagemens$tation
An IMS is a station executing information management applications such as statistical control
production control, and so on.

Initialization
Initialization sets a starting position.

3BSE 002 415R701 Rev A
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INSUM
Integrated System for User optimized Motor control. An ABB proprietary, LONWORK S based
system for switchgear and motor control systems.

Intrinsically Safe Equipment
Intrinsically safe equipment and wiring is equipment and wiring which isincapable of releasing
sufficient electrical energy under normal or abnormal conditions to cause ignition of a specific
hazardous atmosphere mixture.

LED, Light Emitting Diode

Local Control, local operator
Local control isamaode of operation where responsibility is assigned to an operator/equipment
located in the process environment close to the process object.

LONWORKS
A fieldbus devel oped and owned by Echelon Corporation, and with a public protocol.

Module

A moduleis a hardware unit, with or without accommodated software, or a software unit.
There are modules of various sizes and functionality. Examples of hardware modules:
Subrack, submodule carrier, communication module, /O module.

Examples of software modules:

Basic system program module in a controller, a PC element.

Multi-drop Connection

A multi-drop connection is ameans of establishing amulti-drop network, that is a network with
two endpoint rnodes, any number of intermediate nodes and only a single path between any two
nodes.

Node
A node in general - apoint in a data network.
A node in an application:

*  Any logically addressable unit directly connected to the plantmrol network.
Examples are controller, process station, operator station.

*  Any logically addressable unit connected via RCOM.

Object Oriented Connection

Object oriented connection means a way of organizing the connection of field intermediate
cables from process objects which utilize different categories of signals, for example, DI and
DO. The purpose is to eliminate the need of marshalling and cable split-up.

Off-line
With off-line configuration, configuration data is created outside the application for later
installation, or the internal configuration data is directly affected, but the application is inactive.

On-line
With on-line configuration, the internal configuration data of a system application is directly
affected, while the application is active.

Process Object
A process object is process concept/equipment, for example, valve, motor, conveyor, tank.

Process Station

Process station is a descriptive name for MasterPiece products.

A process station is an entity in which control applications are running. It includes the process
I/O.
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RAM, Random Access Memory

Redundancy
Redundancy in general means the existence of more than one capability of an item (system,
apparatus, component) to perform its intended function.

Slot
A slot means:

1. Theplacein the subrack where you put amodule.
2. Theplacein asubmodule carrier where you put a submodule.

Formally, for example, in data base elements, the terms POSITION and SUBMODULE
POSITION are used instead.

Submodule Carrier
A submodule carrier is amodule (circuit board) which houses smaller modules (submodules).

Subrack
According to |EC 916, subracks are the mechanics which house rows of boards. Different types
of subracks are available, for example controller subrack, 1/0 subrack.

Type Circuit
Type circuit is an application-specific standard solution in connection to controller
configuration. The scope of atype circuit is the controller data base and the PC program.

Warm Start
Warm start is atype of booting on controllers, which means resetting of dynamic informationin
PC programs and the data base.

3BSE 002 415R701 Rev A
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1.7 Product Overview

Advant Controller 450 is a programmable system for control and supervision of processes and
equipment in industrial environments.

ABB

Advant OCS

Advant 0CS

e—

—

]

J

Figure 1-3. Cabinet for Advant Controller 400 Series, RM500, in a Front View
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Figure 1-4. Advant Controller 450 in RM500 Cabinet (doors opened) -
Example of Physical Appearance

The system can handle thousands of inputs and outputs, connected directly or remotely to the
controller. Distributed 1/O units, PLC-type controllers (Programmable Logic Controller) and
convertersfor d.c. motor drives can be connected viaafield bus. Interface is available to other
vendors’ systems.

Measured values can be logged and/or tied to alarm and event registration.

Depending on the number of input and output channels, several equipment frames (subracks
may be required to accommodate an Advant Controller 450 system. These subracks are instal
in one cabinet or several cabinets.

You can include an Advant Controller 450 in a network with other ABB Master products, for
example other Advant Controllers and products from the Advant Station 100 Series, the Adval
Station 500 Series and the Advant Station 800 Series. These series include operator stations
information management systems (IMS) and engineering stations. From a compatibility
viewpoint, you can also include MasterPiece 200/1 products, MasterView 800/1 products,
SuperView 900 products and external computers in the networkige® 1-).

You can connect a local operator station and a printer to an Advant Controller 450 via standal
serial channels.

3BSE 002 415R701 Rev A
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The programmability of Advant Controller 450 covers awide range of functions, such aslogic
and sequence control, data and text handling, arithmetic, reporting, positioning and regulatory
control, including advanced PID and self-tuning adaptive control.

A function-block language with graphic representation, you can use AMPL (ABB Master
Programming Language), for configuration and application building. It is especially oriented
toward process control.

The smallest unitsin the language are standardized functions, represented by graphic symbols
(PC elements). Each PC element represents a complete function such as an AND-gate, atime
delay, ashift register, aPID controller, and so on. (See Figure 1-5). Thelanguage offersasimple
method to link PC elements and describe the data exchange between the functions selected to
control the process.

— 11 & 20— SHIFT
(C1,C2)
Cy —— 2JF/B-N
CH 3-4>C
— 4R

T 1 [
— 11— yoks— —1IF OBL12——
—214TD TE-6— ——131IB OF 14—

Figure 1-5. Example of PC Element (AND, TON, SHIFT)

You can assemble a number of PC elements to form a PC module, which in turn can be
incorporated in further modules. Several modules form a PC program, which is the solution to
automate an addressed process control function.

Such a PC program executes the PC modules, element by element, with a periodicity which you
can normally select from 10 msup to 2 s. You can document the complete program
automatically in graphic form on a printer.

As a complement to the function block language, programmable boards (programmed in C
language) are available for special applications.

A data base, which is a standardized storage place, is used for exchanging data with other parts
of the Master system.

High-performance tools such as the Advant Station 100 Series Engineering Stations are
available for configuration, application programming, documentation, testing and
commissioning.

1.7.1 Product Versions

This manual describes the Advant Controller 450 as a product.

The complete standard product including software, hardware and documentation is designated
Advant Controller 450 [X.Y/Z.

1-18
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The software included, which is of modular character, is selected in accordance with the scope
of the function and consists of a basic system program module and applicable function library
program modules. All program modules are designated in principle in the same way, for
example, QC07-BAS41 [2.0/0.

1.7.1.1 Version Designation

The designation of a complete standard product or a program module is divided into two parts
by an asterisk.

Thefirst part consists of a product name. The second part consists of a version number, minor
version number and revision number. See Figure 1-6.

A third part, separated by another asterisk, is available for program modules only. It includes
compatibility codes used by the configuration tool/engineering station for checks when loading
and dumping.

Theinformation display on the configuration tool indicates, upon connection into the system,
the current product versions of the program modules.

Compatibility code for data base
Compatibility code for AMPL
Asterisk

Revision

Separation mark

Minor version

Version

Asterisk

Basic software

QCO07-BAS41 *1.0/0 *02/01/09

Figure 1-6. Example of Version Designation with Compatibility Codes for Basic Software

1.7.2 Product Structure

Headings in this section are:
General Modularization, Hardware, Block Diagram,
Interface, Functional Modularization, Product Variants
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General Modularization

ABB Master is atotally modularized system at all levels. The high level consists of afamily of
system products. An example of an advanced control system applying system productsis
illustrated in Figure 1-1.

The system product is divided into HW modules and SW modules. In this way, the system
shows:

. High reliability
. High maintainability
. High integrity.

Hardware modules are replaceable units of the types power supply units, battery charger, and so
on, and printed circuit boards to be located in subracks.

The assembled program modules defining the product’s overall functionality are examples of
software modules. The different PC elements represent the lowest level of software
modularization exposed to you.

Further modularization exists to simplify different situations, for example sales, design,
application building and so on. Composite units are made by basic modules. Primarily, you can
find such packages in the Product Guide and other tendering and sales documentation.

For example, you will encounter the concept of a basic unit. Basic unit is used when you are
ordering as a name for the smallest unit to be ordered or a platform for further enlargement with
alternatives and options.

Hardware

Controller and process I/O are separate products. This means that, in this manual, you will find
only short presentations of supported 1/0 systems and 1/O boards. For more in-depth
information, see separate 1/0 documentation.

The Advant Controller 450 includes:

e CPU with memory residing the fixed internal program (the system software) and the
application program

+  Communication submodules

e  System software backup submodule

» A backup power supply including a battery charger
5V regulators.

e A supervision module

e Submodule carriers.

You use submodule carriers and submodules to equip a subrack, which provides great flexibility
in combining communication submodules of different kinds.

For a physical view of a medium hardware configuration, including an 1/0O subrack, see
Figure 1-7 The denominations of communication link types and system functions used are
made clear in the following subsections, beginning ®iktion 1.7.2, Product Structure

1-20
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The process I/0 dedicated to an Advant Controller 450 is available as one or several 1/0
subracks (for central location close to the controller) or I/O units (for distributed location).

Also available are different distributed, autonomous units including I/O, for example PLC-type

controllers.

MasterBus 300/300E

MVI, EXCOM, Printer, and so on

Engineering
tool

// Controller subrack
7 H —_—
PM|PM SR511 || SR511
511|511
S
y Voltage || Voltage
s [|(op- Reg. A || Reg.B
t |jtion
e (option)
m
_ SB511 |[SB511 ||TC
D 520
Backup (|Backup
A Power ||Power || S
Supply |[Supply || U
A B P
(option) r
L v

MasterFieldbus

Advant Fieldbus 100

Redundant bus extension to S800 I/O —

1/10 su

brack

|H\|HHH‘
I

Figure 1-7. Example of Advant Controller 450 Hardware Configuration incl. a Variant of

Process I/0O
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Block Diagram

Figure 1-8 indicates broadly the functional relationship between main system utilities and how
the hardware is structured. Thisis an example of aversion of the Advant Controller 450.

Communication for example:
MasterBus 300, GCOM, EXCOM, MVI
Advant Fieldbus 100, MasterFieldbus
PROFIBUS-DP, LONWORKS Network

r-—~—"~"— "7 ""—7°>""77 N B I
| | Submodule Submaodule Submbdule |

carrier carrier carrier w. slave CPU
[ sackp coae || Saame coae || Somm |||
. module 5 ! ! module .
| CcPU |
! ( Futurebus+ (parallel bus communication) > I
' Processor module '
| Bus |

interface

Voltage Backup Superv. Processor RAM System
| | regulator power module 68040 clock |
. supply .
| 24 VI5 V — | | | | |
: “Run’ End. | [pcmcia|  [s10010 .
| relay comm. interface interface |
L. — ) — | — == d

Battery
unit
Power p—
supply
unit T ﬂ ﬂ
Engineering Bus extension
a.c.ord.c. ac.ord.c. External station to S100 I/O
mains mains indication

Figure 1-8. Advant Controller 450 Block Diagram
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Interface

Besides the more “internal” I/O communication, a controller also communicates with a wide
range of peripheral§igure 1-9is scheduling the main functional interfaces.

Information
Management Operator
Station Station
[ LAN X
LAN Y
Other External
control system computer

"t

EXCOM TGCOM F\/IasterBus 300
| AS 100 Series ES
Terminal for LONWORKS
MasterView 320 4 LONWORKS
CPU PROFIBUS-DP Network Interface
PROFIBUS
Printer
[ Prineer | —@ Advant Fieldbus 100 Interface
AC 110
Bus extension to S100 I/O Advant MasterEieldbus AC 70
Fieldbus 100 -
Fieldbus
T Interface
S100 I/0 ‘ S800 I/O‘ ‘ S400 1/0 ‘
1/0 signals I/0 signals 1/0 signals
Process

@ - Interface

Boundary of Controller

Figure 1-9. Advant Controller 450 Functional Interfaces

Functional Modularization

The concepts of basic function and optional function are sometimes used in the documentatic

of the Advant Controller 450 system. A system can be provided with a number of optional
functions which enable you to adapt each system for specific control tasks. Certain functions
require extra software while others require both extra software and extra hardware.

The memory system containing the Advant Controller 450 functionality is modular. The fixed
standard system software is stored in one single flash PROM module, a program card.
Additional program cards containing specific function libraries can be developed and used.

3BSE 002 415R701 Rev A
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When you order an Advant Controller 450, you select the desired function repertoire from a
library of program modules. These modules are factory assembled into a program card.

Available standard program modules with function library follow.
. Basic functions (always included):

— QCO07-BAS41 Basic system

— (QC07-BOB41 Boot block).

. Additional functions:

— QCo07-LIB41 Additional PC elements 1
— QCO07-LIB42 Additional PC elements 2

- QCO07-Fuz41 Fuzzy control

— QCO07-LOS41 MasterView 320

— QCO07-OPF41 Operator functions support
— QCO07-BAT41 MasterBatch 200/1 support
— QCO07-UDP41 User defined PC Elements

- QCo07-com41 Object support via Advant Fieldbus 100.

Examples of other optional functions requiring extra hardware are redundant CPU,
communication between controllers, positioning, digital input, and so on.

Product Variants

The Advant Controller 450 is a flexible system offered in several variants with respect to,

for example, redundancy, power supply, cabinetry, marshalling, and so on. You can find general
information regarding principles and capabilities in this manual, but no details of the different
product packages are included. Please refer to relevant tendering and sales documentation for
that information.

1.7.3 General System Utilities

1.7.3.1 CPU

The central processing unit of the Advant Controller 450 comes in two versions with 8 or 16
Mbyte dynamic RAM. The versions are both designated Processor Module PM511V. A label on
module side states the RAM size (PM508\6r PM511M6). A Processor Module is built up
around a microprocessor, Motorola 68040, running at 25 MHz.

In this User’s Guide the generic name PM511 is used all through.

On the module front, you can see indicators and a character display for high level system
diagnostics. The main operable equipment is a four-position rotary switch for start and
operating mode selection and a restart push buttorClSmgter 4, Runtime Operatiéor more
information on these functions.

The module front also includes a program card interface and a connection for S100 I/O bus
communication.

You can connect a configuration and maintenance tool on the module front.

1-24
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1.7.3.2 Memory

The Processor Module PM511 contains the total amount of RAM (Random Access Memory),
which isan 8 or 16 Mbyte dynamic RAM with error correction code. This memory holds the

system program which isin use as well as the controller system configuration and application
program, that is all memory executed in run time.

The system program is described from the organizational viewpoint in Section 1.7.2, Product

Structure, under the heading Functional Modularization. The functional content istreated in the
next section, Section 1.7.3.3, Program Module Contents.

System Program Backup

The system program is backed up in flash PROM and automatically loaded to the RAM in
connection to system start. Physically, the standard system software is stored in a program card
(PCMCIA). The basic system program card must always be located in the CPU asillustrated in
Figure 1-10 below. Normally the program card should be in place during operation.

The program card must be in place in order to start-up the backup CPU of aredundant pair.

Processor Module
PM511

0000
ENENES 0

.

System Program Card
(PCMCIA)

| ——
0

H
w

G

[]]]3 0

Figure 1-10. Location of System Program Card (PCMCIA)
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Additional program cards are located in program card interface MB510 asillustrated in
Figure 1-11.

Submodule Carrier
SC510 or SC520

I

MB510

Program card interface
(Submodule)

Program card
(PCMCIA)

Figure 1-11. Location of Additional Program Cards

Application Program Backup

The controller system configuration and the application program is normally created in an off-
line or sometimes an on-line configuration session supported by an engineering station. Thework
isbasically backed up in the engineering station environment (hard disc, flexible disc or likely).

To restore aRAM which has been cleared by an accident or afatal error some measures have to
be taken, automatically and manually. In addition to the automatic loading of the system
program, described above under the heading System Program Backup, somebody hasto
manually load the application program backup (including the controller system configuration)
using an engineering station. In some applications thisis atoo time consuming procedure and it
needs assistance of qualified maintenance people.

As an dternative the Advant Controller 450 can be equipped with an optional flash card of
similar type as the one used for the system program. The illustration in Figure 1-11 apply.
Theflash card is contained with a DUmp of Application Programs (DUAP) preferably taken
while the controller isin the operation mode. At need, the controller system configuration and
the application program is likewise automatically loaded from its flash card into the controller
RAM. No manual intervention is needed to get into operation after the interruption.

Flash cards are avail able in different memory-sizes. Select atype that take the actual application
program.

The system program backup and the application program backup can not be mixed in one single
program card.

Power Supply Backup of Memory

The RAM is secured against loss of power for a minimum of four hours (two hours when
redundant processor modules) by a backup power supply and battery. Thisisimportant for the
configured application program, which is basically not otherwise backed up.

If alonger backup timeis desirable, you can use:

»  Additional backup power supply unit SB510 and battery package (doubled backup time)
e Alternative backup power supply unit SB511 connected to a 24 V or 48 V external battery

system
*  An application program backup (see heading above).
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1.7.3.3 Program Module Contents

The program function library, among others, contains PC elements and functional units.
A functional unit is a package of different program functions such as PC elements and

operator’s functions. This simplifies the realization of combined functions with both the control

function and associated operator’s handling via a display screen and keyboard.

Please find below a survey of the functional contents and the concrete PC elements and
functional units in the different program modules.

Basic System, QC07-BAS41

The basic system program is sufficient when you need digital signal processing, arithmetic,
gueue and shift functions. It works with both analog and digital input and output signals.

Functional Serve

Logic and time delays

Sequence control

Data and text handling

Calendar time functions

Arithmetic

Positioning

Fast pulse counting and frequency measurement
Reports

Functional units, binary

Functional units, analoty

Functional units, motor and valve control, group start
Table handling

EXCOM Data Set communication

Support for MasterBus 300

Support for GCOM

Support for RCOM

Support for MultiVendor Interface

Support for connection to Advant Fieldbus 100
Support for PROFIBUS-DP

Support for LONWORKS Network

Support for connection to ACV 700 and DCV 700 thyristor converters
Support for connection to TYRAK and SAMI thyristor converters

Support for connection to strain gauge scales

Free-programmable module.

Only the PC and data base element parts of the functional units are included in the basic program module.
For presentation and dialog support, QC07-OPF41 must be added. Special dedicated interface boards are not

included in the basic unit.
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Table 1-5. PC Elements in the Basic System Program Module QC07-BAS41

Type Function PC element
Structure PC elements for structuring of PC BLOCK, CONTRM,
elements programs, including breakdown of FUNCM, MASTER,

sequences into steps. PCPGM, SEQ,
SLAVEM, STEP
Logic Logic gates and binary memory AND, AND-O, INV, OR,
elements elements. OR-A, SR, SR-AA,
SR-AO, SR-D, SR-OA,
SR-00, XOR
Arithmetic PC elements for the four basic calcula- |ABS, ADD, ADD-MR,
elements tion modes and some special expres- ADD-MR1, DIV,
sions, including square root, absolute DIV-MR, LIM-N, MUL,
value and limitation. SQRT, SUB
Time delays Timer elements for on- and off-delays MONO, TON,
and pulse functions. TON-RET, TOFF,
TRIGG, OSC-B

Calendar time

Time of day and date elements and

DATE, TIME, TIMER

elements element for generating output signals at
certain dates and times of day.
Registers Shift and queue registers and register FIFO, REG, REG-RET,
with retentive memory. SHIFT, SHIFT-L,
Group data Register assembling single data into a EXPAND, EXPAND-A
elements group data and elements for expanding

group data or arrays into single data
items.

REG-G

Queue registers | Queue register with various data FIFO-RW
manipulation capabilities.
Multiplexers/ Select single data items from groups of | DEMUX-MI,

Demultiplexers

data and vice versa.

DEMUXA-M, MUX-I,
MUX-MI, MUX-MN,

MUX-N, MUXA-I
Code Convert data from one data type to CONV, CONV-AI,
converters another, for example binary to integers, |CONV-BI, CONV-IA,
arrays (text) to integers and string data to | CONV-IB, CONV-SA
array data and inversely.
Counters Pulse counters. COUNT, COUNT-L
Comparators Compare single data items and select COMP, COMP-I,

maximum and minimum values.

COMP-R, MAX, MIN
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Table 1-5. PC Elements in the Basic System Program Module QC07-BAS41 (Continued)

Type Function PC element
Fault Handle groups of fault signals for lamp | FAULT
elements indication with flashing, acknowledgment
and alarm.
Printing and text | Compose text strings and print reports. | PRINT, TEXT

generation
elements

Elements for
functional units

Interface PC programs with

Advant Station 500 and MasterView 800
operator stations for control of motors,
valves and other process objects.

GENBIN-I, GENBIN-O,
GENUSD-I,
GENUSD-O

GENCON-I,
GENCON-O,
MOTCON, VALVECON,
MMC-IND, MMC-ORD

Switches Switch between two sets of data. SW, SW-C
Positioning Positioning and length-measuring POS-A, POS-0O, POS-L
elements elements with both analog and on/off

outputs. Works with hardware module
DSDP 140A.

Pulse counting
and frequency
measurement

elements

Synchronize the board DSDP 110 for
low-speed pulse counting. Pulse count-
ing and frequency measurement when
used with DSDP 150 and DSDP 170.

COUNT-DP, FREQ-MP,
FREQ-SP, PULSE-S,
PCU-COM, PCU-I,
PCU-O, PCU-SS

Pulse counting
and frequency
measurement

elements

Provide pulse counting and frequency
measurement with S800 module DP820.

DP820-1, DP820-O

Data handling

Copy data from input to output.

MOVE, MOVE-A

Event handling |Create event text for MasterView 320. EVENT
elements
Report elements | Print reports in Advant Station 500 Series | REPORT

Operator Stations.

Elements for
programmable
module

Input and output elements for the
hardware module PU535.

FPM-COM, FPM-,
FPM-IA, FPM-O,
FPM-OA

MasterView 100
elements

Elements for control of the panel units.

DISP, DISP-SEG,
KEYB-FU, KEYB-GR,
KEYB-N1, NUM-IN
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Table 1-5. PC Elements in the Basic System Program Module QC07-BAS41 (Continued)

Type Function PC element
Weighing Interface strain-gauge scales with PC SCALE, SCALE_DOS
elements programs in Advant Controller 400

Series.

Table handling Elements for handling data as tables. TBL-R, TBL-RG,
elements TBL-W, TBL-WG
Ramp Ramp generator with S-shaped output. |RAMP-S1
generators
Supervision Evaluate the load on Advant ANALYSE, COM-STAT
elements Controller 400 Series and Advant

Controller 100 Series, element for con-

necting of supervisory signals from Mas-

terNet to AMPL program.
PROFIBUS-DP |Provide communication on PB-R, PB-S, PB-DIAG
communication |PROFIBUS-DP
elements
LONWORKS Provide communication on LONWORKS |LON-R, LON-S
Network Network
Communication
elements
MasterFieldbus | Provide communication with COM-CVI1,
communication | MasterPiece 51, MasterPiece 90, COM-CVO1,
elements Advant Controller 110, TYRAK or SAMI | COM-MP51,

via MasterFieldbus. MFB-OUT, MFB-IN
Advant Provide fast communication with DSP-R, DSP-S,
Fieldbus 100 other AC 400 Series nodes and Motor DRI-CNV, DRI-R,
communication | Drive Control. DRI-S
elements
Data Set Initiate execution of Data Sets. SENDREQ
elements

Table 1-6. Functional Units in Program Module QC07-BAS41

Functional unit

Description

Al Analog input signal, including Al, Temp (Pt100), TC (thermo-
couple), AIC (calculated Al) and pulse counter (DSDP 110)

AO Analog output signal, including AO and AOC (calculated AO)

DI Digital input signal, including DI and DIC (calculated DI)

DO Digital output signal, including DO and DOC (calculated DO)

DAT General data base value
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Table 1-6. Functional Units in Program Module QC07-BAS41 (Continued)

Functional unit Description
DRICONE Integration to engineered Drive
DRICONS Integration to Drives of ACS600 type.
GENUSD General user-defined device controller
GENBIN User-defined on-off controller
GENCON User-defined regulatory controller
GROUP Device group controller
MOTCON Motor controller
MOTCONI Motor controller with INSUM
SEQ Sequence controller
TEXT Text in data base
VALVECON Valve controller

The program module QCO07-BASAL isin principle composed by QMP240 in earlier releases of

ABB MasterPiece 200/1.

Additional PC Elements 1, QC07-LIB41

QCO07-LIB41 extends the PC element library that isincluded in the basic system program

module with PC elements to support the functions listed bel ow.

The optional program module QCO7-L1B41 is selected, for example, for control operationswith
few demands for operator intervention from panels or when, for example, alocal operator

station like the MasterView 320 is adequate.
Functional Survey
. Feedback control

¢ Connection to analog thyristor converters.

Table 1-7. Additional PC Elements in Program Module QC07-LIB41

Type Function PC element
Logic ele- A general type of gate function element THRESH-L
ments with selectable number of inputs.

and logarithmic expressions.

Arithmetic Select the median and majority values from | MED-R, MAJ-R, LN,
elements a group of values and calculate exponential | EXP

Multiplexers | Multiplex group data and single data items. | MUXGR-MI, MUXGE-MI

3BSE 002 415R701 Rev A

1-31



Advant® Controller 450 User’s Guide

Chapter 1 Introduction

Table 1-7. Additional PC Elements in Program Module QCO07-LIB41 (Continued)

Type Function PC element
Time Square- and sine-wave oscillators. OSC-SQW, OSC-SIN
controlled
elements

Function gen-

Generate an output from one or two input

FUNG-1V, FUNG-2V,

erators variables according to a function described | FUNG-T

by data tables or as a function of time.
Filter ele- Low-pass filters with one or two poles. FILT-1P, FILT-2P
ments
Feedback P, I and D functions and their combinations, | P-DEADB, P-1, INT,
control ele- plus pulsed outputs and ramp generator. DER, PI, PIP, PDP,
ments CON-PU1, RAMP

Analog thyris-
tor converter
elements

Interface analog converters with PC
programs in Advant Controller 400 Series.

CVB-Il, CVB-O

Additional PC Elements 2, QC07-LIB42

QCO07-LIB42 extends the PC element library that isincluded in the basic system program
module with PC elements and functional units for supporting the functions listed below.

The optional program module QC7-LIB42 is selected for advanced controlling which requires
powerful operator’s functions from an Advant Station 500 Series Operator Station or a
MasterView 800/1.

Advanced process control requires, in addition to QC07-LIB42, the program module for
operator functions support, QC07-OPF41.

Functional Survey

. Feedback control
e Self-tuning adaptive control, NOVATUNE
. Functional units, PID loop control, PIDCON, PIDCONA.
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Table 1-8. Additional PC Elements in Program Module QC07-LIB42

Type Function PC element

Elements for Contain two variants of advanced PID- |PIDCON, PIDCONA,
functional units controllers (one is self-tuning and adap- | RATIOSTN, MANSTN
tive), a ratio station and a manual sta-
tion, all with ready-to-run interfacing with
Advant Station 500 Series and
MasterView 800/1 operator stations

Self-tuning adap- | Adaptive, self-tuning, controller with NOVATUNE
tive controller feed-forward and dead-time compensa-
tion.

Table 1-9. Functional Units in Program Module QC07-LIB42

Functional unit Description
PIDCON Regulatory controller
PIDCONA Adaptive self-tuning regulatory controller
RATIOSTN Ratio station
MANSTN Manual station

Fuzzy Control, QC07-FUZ41

QCO07-FUZ41 contains the PC element FUZZY CON for fuzzy control. The control algorithmis
defined viaa compiler for Fuzzy Control Language (IEC 1131-7).

MasterView 320, QC07-LOS41

The optional program module QCO7-L OS41 extends the functionality given by the basic system
program module with functions listed below.

QCO07-LOA1 adapts the Advant Controller 450 to a MasterView 320, alocal operator station
built up on aVT100 terminal. This provides dialog texts in the following languages:

English, Swedish, Danish, Norwegian, Finnish, Dutch, German, French, Italian, Spanish and
Portuguese.

Functional Survey
*  MasterView 320
. Reports for MasterView 320.

Operator Functions Support, QC07-OPF41

The optional program module QC07-OPF41 extends the functionality given by the basic syste
program module with functions listed below. QC07-OPF41 adapts the Advant Controller 450 t
an Advant Workplace and IMS Station or a MasterView 800/1 operator station.
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Functional Survey

. Reports for Adva Command or MasterView 800/1

«  Functional units, binary

. Functional units, analojg

. Functional units, adaptive self-tuning PID loop control, PIDCONA
. Functional units, motor and valve control, group start

e  Trend data storage

e  Status list

Group alarm

*  Adva Command or MasterView 800/1 support.

MasterBatch 200/1 Support, QC07-BAT41

The optional program module QCO07-BAT41 extends the functionality given by the basic system
program module with functions listed below.

QCO07-BAT41 adapts the Advant Controller 450 to the advanced batch functionality offered by a
MasterBatch 200/1.

Functional Survey

. MasterBatch 200/1 support.

User Defined PC Elements, QC07-UDP41

The optional program module QC07-UDP41 extends the functionality given by the basic

system program module with the possibility to define your own library of user defined PC
elements. The user defined PC element is created in the Advant Station 100 Series Engineering
Station and built-up of a combination of normal PC elements found in the standard PC elements
libraries of the Advant Controller 450. After the user defined PC element is installed in the
Advant Controller 450 it can be used freely in all PC programs as a normal PC element.

These elements will appear in every sense as standard PC elements.

Object Support via Advant Fieldbus 100, QC07-COM41

The optional program module QC07-COM41 can provide AlS, DIS, MB, MI, MIL and MR
objects in Advant Controller 110/160 to be operated from the operator station
(Advant Station 500 Series or AdvaSoft for Windows).

Following functions are supported:

»  Acknowledgment of events

Blocking of events and alarms

Blocking of process data update

Blocking of process data value.

1. Only the presentation and dialog support are included in QC0O7-OPF41. The PC elements and corresponding data
base are included in QC07-BAS41 and QCO7-L1B42.
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Table 1-10. PC Elements in Optional Program Module QC07-COM41

Type PC Element

Advant Fieldbus 100 COM-AIS, COM-DIS, COM-M
communication elements

1.7.3.4 System Clock, External Clock Synchronization

The Processor Module PM511 is provided with acalendar clock which is backed up by the same
battery used for memory backup. You can set the date and time from the programming unit or
from alocal operator station, for example MasterView 320. A slow, smaller adjustment in the
interval £100 s can aso be performed with the programming unit.

With Advant Controller 450 connected to MasterNet, as a part in a distributed control system,
the synchronization occurs automatically with other stations via a network with an accuracy
better than 3 ms.

If extreme synchronization accuracy is required between controllers (in the order of 2 ms) and
synchronization to an external clock, an external minute pulse signal can be connected to all
systems concerned.

The supervision module TC520 has a special input for external synchronization of the calendar
clock.

1.7.3.5 Configuration

You configure the system in accordance with the hardware and software selected, for example,
the number of I/O boards, communication lines, functional units and PC programs. Thisis
performed using commands from a configuration tool such as the Advant Station 100 Series
Engineering Station and resultsin the internal organization and activation of the data base and
program aress.

Configuration/application building is introduced in Section 1.7.8.2, Principles of Application
Building.

1.7.3.6 Execution

The execution unitsin a PC program are normally given cycletimesof 10ms-2s(5ms-32s
after reconfiguration). The internal program system (operating system and PC interpreter)
organi zes the execution of the units with the periodicity selected, simultaneously performing
other tasks such as communication with a MasterView 320 and programming units.

Ordinarily, you can select the same cycle times for reading in values from digital and
analog boards.
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1.7.3.7 Start-up

The CPU front panel has arotary switch which you use to select start and working mode.

The normal position of the switch is 1 (AUTO). This means an automatic start when voltage is
switched on or when voltage is recovered after a power failure. At an interruption of voltage,
the system stores al the information necessary for restarting. Whether the system isto continue
operations from its status at the interruption of the voltage or if it is to be reset to zero before
restart is selected with parameters.

Thedifferent waysto start are CLEAR, STOP, AUTO or OFF LINE. Theway to start is selected
on the basis of the duration of the voltage failure.

You can connect a control module which is activated when the voltage returns and which
executes one cycle to each start alternative. All start modules must belong to the same PC
program. You can define how the processis to start with these control modules. Alarm can also
be blocked at initialization of the 1/0O boards. Start-up features and their application are
described in AMPL Configuration Advant Controller 400 Series Reference Manual.

1.7.4 Free-Programmable Module

The Free-Programmable Module PU535 works as a slave-processor unit in

Advant Controller 450. It is used to execute application programs written in the high-level
language C. With respect to its function, such a program is a part of the main application
program (PC program).

PU535 communicates with the PC program via a number of special PC elements.

These elements are used for control of the application program on PU535 and for data exchange
between the PC program and PU535.

For programming of the PU535, you can use an HP 9000/700 workstation to write and test the
application programs and to download them into the PU535 using the built-in SLIP protocol.
The PU535 aso contains asimple User Test Interface for execution control and diagnostics,
available through the service port (V24/RS-232-C).

1.7.5 Power Supply

System Power Supply

An Advant Controller 450 isnormally delivered in one or several cabinets. Process 1/O subracks
are included as applicable. The equipment is designed, as standard, for connection to a
120/230 V single-phase or two-phase a.c. mains supply, 50/60 Hz or for connection to a

24-48 V d.c. mains supply. Several aternatives are available. The main alternatives are:

e Supply from an a.c. mains supply A
*  Supply from a d.c. mains supply A
. Direct supply (without d.c./d.c. converter) from d.c. mains supply A

*  Supply from one or two a.c. mains supplies, A/B with redundant supply units
and regulators

»  Supply from a d.c. mains supply A with redundant d.c./d.c. converters and regulators.
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Common to all alternatives is an optional connection to a separate single-phase a.c. mains
supply C. This network C feeds modems, which use a.c. power supply and a specific backup
power supply SB510. The latter solution provides the feature to maintain battery charging and
supply of the RAM while the power supply is otherwise switched off.

The uppercase A, B and C identify the mains supply in the documentation. They refer to mains
supply with different requirements. Networks A and B are low-quality networks and they are
redundant to each other. Network C is a high-quality network.

You can get more information on the planning viewpoint in Chapter 2, Installation,

Section 2.1.7, Power Supply and Fusing.

The one-line diagram, Figure 1-12, shows the power supply in cabinets with a controller
subrack and three /0O subracks. Figure 1-13 shows an alternative with redundancy. Supply from
a.c. mains supply, including use of the optiona mains supply C, isillustrated.

A d.c. dternative only differsin the use of alternative power supply units.

Depending on differing needs for circuit breaker capacity, there are different types of power
switch and distribution units (SX5xx) specified to the individual installations. See the delivery
documentation.

CE-marked equipment is provided with net filter at the enclosure port. These are not shown in
the one-line diagram.

Detailed information on, for example, terminal block dispositions, locations, connections
between units, and so on, is also given in a circuit diagram enclosed with the controller’s
delivery documentation.

The main functions in the power supply system are briefly described below. In addition, you ca
find more detailed hardware description&\ppendix A, Hardware Modulesf this manual and
in theS100 I/O Hardware Reference Manual.
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Figure 1-12. Principle of Power Supply of an Advant Controller 450 (a.c. mains supply)
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Figure 1-13. Principle of Redundant Power Supply of an Advant Controller 450 (a.c. mains supply)
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Module Utilization

Table 1-11. Modules Used in different Power Supply alternatives

Single Supply Redundant Supply
Application a.c. d.c. a.c. d.c.
120V | 230V | 24V |24v(V| a8V | 120V | 230V | 24V | 48V
Mains Power Switch and
Distribution:
Mains A and B SX540 SX540 SX555 SX555 SX550 2*SX540 | 2*SX540 | 2*SX555 | 2*SX550
Mains A and B SX541 SX541 SX555 SX555 SX551 2*SX541 | 2*SX541 | 2*SX555 | 2*SX551
(expansion)
Mains C, category II (@ |Sx542 |Sx542 |--- SV543 |SV542 |-
Mains C, category Il (@ |Svs41 |SVv540 |- SV543 |SV542 | ---
Power Supply:
Controller + 1/0O subrack 1 |SA167 |SA168 |SD150 |DSSB SD150 |2*SA167|2*SA168 |2*SD150 | 2*SD150
170

I/0 subrack 2 SA161 SA162 “ “ “ 2*SA161 | 2*SA162 | ¢ “
I/O subrack 2 and 3 SA167 |SA168 |*“ “ “ 2*SA167 | 2*SA168 | “ “
I/O subrack 4 SA161 |SA162 |“ “ “ 2*SA161 | 2*SAl162 | ¢ “
I/O subrack 4 and 5 SA167 |SA168 ¢ “ “ 2*SA167 | 2*SA168 | ¢ *
Power supply units for field | SA161 |SA162 |*“ “ 2*SA161 | 2*SA162 | ¢ “
equipment 24 V d.c. ® @) ® @)
Power supply units for field | SA171 |SA172 |- - - -- - - -
equipment 48 V d.c.
Distribution 24-48V SX554 is generally applied
Voltage Regulation:
Controller Subrack SR511 2*SR511
I/O Subrack DSSR 122 3*DSSR 170 + Voting unit DSSS 171

(1) 24 V without d.c./d.c. converter.

(2) According to IEC 664.

(3) A diode unit DSSS 170 is used for voting of 24 V A or B.
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Mains Net Filter

The CE-marked design provides amains net filter for each supply A, B and C. Thefilter is
installed between the enclosure port and the mains power switch. The purpose isto minimize
the risk of interference and the emission of conducted radio frequency field.

Thefilter is adapted to the estimated load from the installed equipment.

Mains Power Switch and Distribution

You use the power switch and distribution unit to connect and disconnect the

Advant Controller 450 system to the mains and for distribution of voltage to different unitsin
the cabinet. The power switch unit contains terminal blocks, miniature circuit breakers and
power outlets for, for example, power supply units.

Normally, acommon circuit breaker disconnects the mains from all cabinets housing the
controller and the I/O installation, that is the “hard” related cabinets. Variants can exist. Please
refer to the actual delivery documentation for further information.

Power Supply

The power supply units provide the regulators in the subracks with 24 V unstabilized d.c.
voltage. They can also be used to supply other circuits which do not require stabilized 24 V
voltage such as sensors, indicators, and so on.

There are certain restrictions on utilizing a common power supply for the system itself and
external equipment. Please refeSection 3.1, Design Considerations

Use duplicated power supply units to provide redundancy.

Varying requirements on power supply are met by a range of supply modules with different
technical data. You can select accordingable 1-12

Table 1-12. Selection Guide of Power Supply Modules

Module type a.c./d.c. Net Max. load Remarks
SA161 a.c. 120V 24V, 10 A

SA162 a.c. 230V 24V, 10 A

SA167 a.c. 120V 24V, 25 A

SA168 a.c. 230V 24V, 25 A

SD150 d.c. 24-48 V d.c. 24V, 20 A

SA171 a.c. 120V 48V, 5 A For field equipment only
SA172 a.c. 230V 48V, 5 A For field equipment only
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Voltage Regulation

All modulesin the subracks are powered by 24 V unstabilized voltage and 5 V stabilized
voltage. 24V isconverted to 5 V by voltage regulators. Each subrack has one or several
dedicated voltage regulators. Different types are available which are adapted to mechanical,
energy and specia high-reliability/availability requirements.

Figure 1-14 shows the voltage regulator location in a controller subrack. The regulator module
SR511 isintended to be installed from the front side of the controller subrack.

Redundancy is achieved by adding an extra module (n+1 redundancy).

Controller subrack

P (SR&1T 'SRt

511
M Voltage|| Voltage
Reg.A || Reg.B

(option)

—l— SB511 ||TC
_ 520
Backup|| S
L Power || U
M Supply || P
e
B r
] v

Figure 1-14. Voltage Regulation in Controller Subrack

You can equip an I/0 subrack with a single voltage regulator DSSR 122 or redundant regulators
of thetype DSSR 170. The number of DSSR 170 is always three, two of which are needed with
respect to capacity (n+1 redundancy). Figure 1-15 illustrates the two alternatives.

These regulator modules are installed on the rear of the 1/0 subrack.
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Regulator

Output fuse
DSSR 122

Terminal blocks
for connection
of 24V

Input fuse F1 for
the regulator

Cable +24 V to DSSR 122
Fuse protected +24 V
to the backplane — Cable 0 V to DSSR 122 and backplane

Alternative at Redundancy Rear of subrack
Regulator 1 - 3 Backplane DSBB 188
DSSR 170 B

Voting Unit
DSSS 171

Fuses

Connections

Figure 1-15. Voltage Regulation in I/O Subrack
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Backup Power Supply

The power supply system for Advant Controller 450 includes a battery package intended for
current supply for RAM and the system clock in the event of a power failure in the controller
subrack.

The Ni-Cabattery included in Battery Unit SB522 is kept charged by a Backup Power Supply
SB510 or SB511.

SB510isused at 110-230 V a.c./d.c. supply voltage.

SB511 isused at 24-48 V d.c. supply voltage.

The backup power supply is supervised. Status is available to the controller diagnostic system.
Statusisalso indicated by LEDs on the backup power supply module front.

Battery capacity isfour hoursin asingle CPU system and two hours in a redundant CPU
system.

For further technical data, see Chapter 3, Configuration/Application Building and the respective
module descriptionsin Appendix A, Hardware Modules.

Please note that you can use an optional network C, which maintains battery-charging and
supply of the RAM while the power supply is otherwise switched off.

If alonger backup timeis desirable, you can also use the alternative backup power supply unit
SB511 connected to a24 V or 48 V externa battery system. Isolation is provided by SB511.
Max input power to the backup power supply is 25 VA. The resulting backup time at for
example 24 V, is then better than 1.5 h per 1 Ah external battery capacity (single processor
module) or 1 h per 1 Ah external battery capacity (redundant processor modules).

Theinternal battery SB522 must be in position to get the normal diagnostics of the SB511.

Fusing

The fusing and electronic overload protection of the Advant Controller 450 and its main parts
areillustrated in Figure 1-12 and Figure 1-13.

Earthing

The signal processing electronicsin Advant OCS are normally earthed to chassis and all
interference suppression for external signalsrefersto chassis. If thisruleisbroken, the systemis
sensitive to high-frequency interference, mainly interference from unsuppressed relays, to
contactors and to discharge of static electricity.

Power Supply for Field Equipment

Auxiliary equipment in the controlled system is normally powered separately. This means
separate power supply units and fusing. However, given asmall current requirement, and if you
follow the rules given in Section 3.1, Design Considerations, you can al so use the system power
supply unit for field equipment.

The series of power supply unitslisted in Table 1-12 is, of course, generally applicable.
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1.7.6 Process Interface

An Advant Controller 450 communicates with the process through various types of sensors and
actuators connected to process interface units. Three variants of the 1/O system are offered,
S100 1/0, $400 1/0 and S800 1/0. The 1/0 systems are optimized for different use.

Asthe short presentation below illustrates, the S100 I/O is the most compl ete system with
respect to special functions.

Process events can be time-tagged. The time accuracy is determined by the applied 1/0 system
and the selected board type.

Cabling represents alarge portion of the cost of installing a process control system. In order to
reduce this cost, arange of distributable 1/0 units (S400 I/O and S800 1/O) are available
covering the most common process signal types. The distributable 1/O units communicate with
the controller through MasterFieldbus (S400 1/0) and Advant Fieldbus 100 (S800 1/0).

Large S100 I/O cluster can be distributed too by using an optical S100 bus extension.
Thisfacilitates for example the location of 1/0 cabinets close to a remote switch gear.

Itis, of course, possible to mix the different 1/O systems in the same application if you wish.

Thismanual givesan overall presentation of the 1/O systems. Since the I/O systems are common
to several Advant Controller products, the detailed information is collected in separate
documents as follows.

e S100 I/O: Hardware descriptions and technical data of I/O boards, connection units
and the S100 I/O bus extension.
- S100 I/O Hardware, Reference Manual.

*  S400 I/O: System description, hardware description and technical data of 1/O units and
MasterFieldbus.
- MasterFieldbus and S400 1/O, User’s Guide.

»  S800 I/0: System description, hardware description and technical data of /0O modules ar
Advant Fieldbus 100.
- Advant Fieldbus 100, User's Guide
- 8800 I/0 User's Guide.

Function descriptions, including configuration-application building information on 1/O boards
and signals, which are applicable to the actual Advant Controller, are found in separate
documents as well. Please refer to either of these two documents:

*  Data Base Elements, Advant Controller 400 Series, Reference Manual

*  Functional Units part 2, Reference Manual.
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General Signal Paths

Theinput and output signals can bein digital or in analog form (current or voltage signals).

Figure 1-16 and Figure 1-17 shows, in principle, the layout of the signal paths for the input and
output signals for the different I/O systems. The signal paths are built up of the following units,
which are described in principle below.

S100 1/O:

External signal cable
Connection unit

Internal cable

I/O board

Bus extension to S100 I/O

Internal system bus.

S400 I/O:

External signal cable

I/O unit

MasterFieldbus LDB (long-distance bus)

— Bus cable

—  Modem.

MasterFieldbus SDB (short-distance bus)
Modem/Connection Unit TC570
Communication module for MasterFieldbus

Internal system bus.

S800 1/0:

External signal cable

Module Terminal Unit (MTU)

I/0O module

Fieldbus Communication Interface (FCI)
Advant Fieldbus 100

Communication module for Advant Fieldbus 100

Internal system bus.
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Connection

unit

110
board

S$100 1/0

1/0 subrack

Parallel
data

bus

Comm.
module
DSBC 174/
DSBC176

Bus extension
(max 12 m (39 ft.) el.
max 500 m (1640 ft.) opto)

Controller subrack

Processor
module

Internal '

S100 I/0

interface

Figure 1-16. Input and Output Signal Paths (in principle)

system |
bus

FB+
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S400 1/0
Controller subrack
[
I Processor I
SDB ’ module ’
Short distance bus ' Isr;/tgtrenrﬁl '
— o | bus |
—1 unit , ,
' Comm.
Modem Modem _'\Iflgg:? | module FB+ ’
— | /10 ' CI570 |
' Long-distance bus
(max 750 m (2460 ft.) el. SDB I !
/O max 3000 m (9842 ft.) opto) Lo
unit
S$800 1/0
Controller subrack
[
1/0 interfaces on a DIN rail ' Processor '
’ module ’
! Internal
Modulebus | system |
—_1 bus
Advant Fieldbus 100 ! !
L “ECP” Modem | | Corgﬁl‘- |
® ——| module
] CI810 . T T Ciszoa '
L Twisted pair media
110 (max bus length of the ’ ’
module configuration 1700 m (5500 ft.)) . ,
Lo - o - _ 1
Optical
Modulebus
Modulebus Expansion
— t TB820

110
| module —

FCI - Fieldbus Communication Interface

Figure 1-17. Input and Output Signal Paths (in principle)
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External Signal Cable

The process cables are connected to screw terminals (terminal blocks) on the connection units
or directly to the I/O units.

Connection Unit (S100 I/0)

The connection unit consists of a circuit board which isto be located on a mounting bar in the
backplane of the cabinet. See example in Figure 1-18.

You can distribute the connection unit 3 - 15 m if you use shielded cables to join the 1/O board.
Mounting bars are available in two models for 19-inch and 24-inch widths.

Connection units have different widths. For dimensions and other technical data, see the S7100
/O Hardware, Reference Manual.

A connection unit is provided with terminal blocks to connect external signal cables.

Normally, a connection unit has additional terminals for power distribution to sensors and
actuators. Generally, you can disconnect the terminals individually or group by group to isolate
the 1/O channels from the process for fault tracing and test measurements.

Circuitsfor interference suppression, fuses and, for analog inputs, a shunt resistor, are located
on the connection unit. The shunt resistor islocated so that you can replace an analog input
board without breaking any current loops.

Mounting bar for
connection units

Connection to process

<z

R —
~1 ’

— Connection cable
to S100 I/O board in subrack
“Internal Cable”

Figure 1-18. Example of Connection Unit for S100 I/0

A connection unit relatesto an I/O board in different ways. The basic arrangement is that one
connection unit corresponds to a specific 1/0 board. Sometimes two or more connection units
are used to adapt to asingle I/O board application. For example, the need of different rated input
voltagesto adigital input multi-channel board.

Two 1/O boards of different categories (for example, DI and DO) are used to support an object
oriented type of connection unit. An object oriented connection unit facilitates the connection of
field cables without using any marshalling or process cable slit-up. Process objects like motors
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and valves utilizing both ordering and indicating signals are joined with the control systemin a
rational and uniform way. Figure 1-19 gives an example of application.

Motor object

) %_LD Contactor ‘
Mounting bar

Process cable

MCB DI+.7 Ready‘
Fuses DI Run

§ Plug-in %DI Trip
Terminals connector %‘ !
I/0 boards / Connection unit L

C JC JC JC JC JC _JC

‘ 8 objects per row

?//é//;} Up to 8 rows in a cabinet

=DSDI 110A
i

&i

Connection
cable

DSDO 115

||Hg

Figure 1-19. Application of Object Oriented Connection of S100 1/0O

Internal Cable in S100 I/O

The connection units and 1/0 boards are joined by prefabricated cables. Ribbon cable isused to
connect 1/0 boards intended for currents under 1 A and voltages under 60 V. Shielded cableis
used for signals particularly sensitive to interference.
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/O Board (S100 1/0)

I/O boards convert incoming electrical signals from the process controlled, so that they can be
further processed in the processor module. Outgoing signal s are adapted to their functionsin the
process. /O boards are divided into the following groups:

. Digital input boards

. Digital output boards

e Analog input boards

e Analog output boards

. Pulse counter/frequency measurement boards
. Positioning boards

. Others.

Connection units and wiring which connects boards and connection units are associated with
each I/O board.

You can exchange I/0O boards while the system is running. You can also insert new boards liv
provided they are predefined in the data base. A newly inserted board is taken into operation
within 10 seconds.

I/0 Unit (S400 1/0)

An I/O unit in the S400 I/O system corresponds to an I/O board in S100 1/O.
I/O units are divided into the following groups:

. Digital basic units

. Digital expansion units

*  Analog units.

You can connect process cables directly to the I/O unit’s terminal blocks.

You can exchange an I/O unit while the system is running. You can also install new I/O units
live, provided they are predefined in the data base. A newly inserted I/O unit is taken into
operation within 10 seconds.

/0 Module (S800 1/0)

An I/O module in the S800 I/O system corresponds to an 1/O board in S100 /0.
I/O modules are divided into the following groups:

. Digital modules

*  Analog modules.

. Pulse counter / frequency measurement module

. Digital and analog modules with Intrinsically safe interface

*  Analog modules with Intrinsically safe interface and HART communication.
You can connect process cables directly to the I/O module’s terminal blocks.

You can exchange an I/0O module while the system is running. You can also install new I/O
modules live, provided they are predefined in the data base and there is a free Module
Termination Unit of right type in the station. A newly inserted I1/O module is taken into
operation within 10 seconds.
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Intrinsic Safety Barriers (S100 1/0)

Hazardous applications may use barriers between the standard el ectronics and the equipment
located in hazardous atmosphere. Certain barrier brands provide rational connection facilities
adapted to the Advant Controller 400 Series thus making these brands especially advisable.

The basic principle is to replace the connection units of the S100 I/O System with termination
boards housing the intrinsically safe isolator modules. The Advant Controller 400 and the
intrinsically safe equipment are always delivered in separate cabinets.

You are referred to the separate documentation Intrinsic Safety Support for S100 I/O System.

HART Interface (S100 1/O)

Intelligent transducer using the Highway Addressable Remote Transducer protocol (HART)
may be applied in an Advant Controller 400 installation utilizing the S100 I/O System. External
products and a PC-compatible complement the Advant Controller, thus making an integrated
solution.

The principles of connection isillustrated in Figure 1-20. Otherwise you are referred to the
separate documentation HART Protocol Interface to the Advant Controller 400 Series

Controllers.
Intelligent Connection
transducer Unit
. Special | I/O board Data base
2 internal
‘ ' cable !
4ol m
| | 1 1
16 | |
| | |
1 Multiplexer 3
1 Man-Machine |
| 16 channels Interface |
1 D Next 16 channels ] 1
} RS485 RS-232-C }
 Next |
' Multiplexer 1

Figure 1-20. Principle of HART Implementation
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HART Interface (S800 1/0O)

Intelligent transducer using the HART protocol may be applied in an Advant Controller 400
installation utilizing the S800 I/O System. S800 /O modules supporting HART together with an
Advant Control Configurator tool version supporting HART and itsintegrated HART
configuration tools are conditions for this function. HART specific datais not availablein
Advant Controller 450 which is acting as arouter between the S800 I/O modules and the HART
configuration tool. The principleisillustrated in Figure 1-21.

Advant Engineering Workplace with
HART configuration tool, that is Cornerstone

[

/ HART data
T ., Master Bus 300
o]
AI/AO signals AC 450|: |5

[
|

.

) Advant Fieldbus 100

HART data

S800 I/O Station

HART device

Figure 1-21. Principle of HART implementation using S800 /0
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1.7.6.1 S1001/0

S100 /O isthe group of input and output boards located in the 1/0O subrack. The I/O subrack
communicates with the controller subrack using Bus Extension to S100 I/O. Single and
redundant Bus Extension to S100 I/O are available. Redundant S100 I/O Bus Extension requires
redundant processor module. Electrical and optical bus extensions are provided. See the outline
presentation of the bus extension in Section 1.7.7, Communication or to the separate
documentation mentioned.

Information in this section is divided according to the different categories of boards and
subdivided into Main Points, available Board Types and asigna Block Diagram.

Regarding connection units and internal cables used in the hazardous and HART applications
you are referred to the separate documentation.

Digital Input, Main Points

All digital inputs are opto-isolated from the system potential.
Grouping of channels, with respect to isolation, can exist. See information given with the
actual board type and connection unit type.

You can select the mode of data base updating, either by interrupts or by scanning.
The scan cycle times are normally selected from the range 10 msto 2 s.

Some boards offer pulse extension, for example to avoid rapid scanning of push buttons.

The input signals are filtered on the input board to suppress the effects of electrical
interference or bouncing contacts. The filter time is fixed to 5 ms or configurable
depending on board type selected.

Board types offering interrupt-controlled scanning are most suitable to get time-tagged
events.

Digital Input, Board Types

Table 1-13presents available digital input boards.

Table 1-13. Digital Input Boards

Board type Description Connection unit Cable
DSDI 110A 32 (4 x 8) channels, 24 V d.c., controlled by DSTD 150A / DSTD 190 DSTK 221L3
scanning or interrupt
DSDI 110AV1 32 (4 x 8) channels, 24 V d.c., controlled by DSTD 150A / DSTD 190V1 DSTK 221L3
scanning or interrupt
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Table 1-13. Digital Input Boards (Continued)

Board type

Description

Connection unit

Cable

DSDI 110A

32 (4 x 8) channels, 24 V d.c., controlled by

scanning or interrupt

Variants below provide
various rated input voltages,
all channels

galvanically isolated:

24V d.c.,, 4xDSTD 195 (D)
120V a.c., 4 x DSTD 197 @
230V a.c., 4 xDSTD 198 (D)

DSTK 226L3
DSTK 226L3
DSTK 226L3

DSDI 110AV1

32 (4 x 8) channels, 24 V d.c., controlled by

scanning or interrupt

Variants below provide
various rated input voltages,
all channels

galvanically isolated:

24V d.c., 4 x DSTD 195 (@
120 V a.c., 4 x DSTD 197 @
230V a.c., 4 x DSTD 198 @

DSTK 226L3
DSTK 226L3
DSTK 226L3

DSDI 110A

32 (4 x 8) channels, 24 V d.c., controlled by

scanning or interrupt

24V d.c. 4x DSTD 196 W

This connection unit
provides 48 V d.c. over open
sensor contact.

DSTK 226L3

DSDI 110AV1

32 (4 x 8) channels, 24 V d.c., controlled by

scanning or interrupt

24V d.c. 4 x DSTD 196P @

This connection unit
provides 48 V d.c. over open
sensor contact.

DSTK 226L3

DSDI 110A

32 (4 x 8) channels, 24 V d.c., controlled by

scanning or interrupt.

Variants below provide object
oriented connection to

DSDI 110A and DSDO 115,
various rated input voltages:

24V d.c. DSTD 145
120 V a.c. DSTD 147
230 V a.c. DSTD 148

DSTK 226L5
DSTK 226L5
DSTK 226L5

DSDI 110AV1

32 (4 x 8) channels, 24 V d.c., controlled by

scanning or interrupt.

Variants below provide object
oriented connection to

DSDI 110AV1 and

DSDO 115A, various rated
input voltages:

24V d.c. DSTD 145

120 V a.c. DSTD 147

230 V a.c. DSTD 148

DSTK 226L5
DSTK 226L5
DSTK 226L5
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Table 1-13. Digital Input Boards (Continued)

Board type Description Connection unit Cable
DSDI 120A 32 channels, 48 V d.c., controlled by DSTD 150A / DSTD 190 DSTK 221L3
scanning or interrupt.
DSDI 120AV1 32 channels, 48 V d.c., controlled by DSTD 150A / DSTD 190V1 DSTK 221L3
scanning or interrupt.

(1) Optionally, you can combine the connection units DSTD 195, DSTD 196, DSTD 197 and DSTD 198 for their respective board.
(2) Optionally, you can combine the connection units DSTD 195, DSTD 196P, DSTD 197 and DSTD 198 for their respective board.

Digital Input, Block Diagram

Process Signal adaptation units Controller
Transducer software

current
supply

Digital

_ input Data base Program

- board

Digital S%
connection E&
Transducer unit

Status indication (yellow)

Figure 1-22. Digital Input Signal, Block Diagram

Digital Output, Main Points

e All digital outputs are galvanically isolated from the system potential by means of relays
or opto-couplers.
Grouping of channels, with respect to isolation, can exist. Please refer to information given
with the actual board type and connection unit type.

e Transistor- and relay -type outputs are available.

e There are low-power relay outputs for currents00 mA.
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Digital Output, Board Types

Table 1-14 presents available digital output boards.

Table 1-14. Digital Output Boards

Board type

Description

Connection unit

Cable

DSDO 115

32 channels, 24 V d.c.

4 x
DSTD 108 / DSTD 108L®

These connection units pro-
vide 8 relay outputs each, 24
-250 V a.c./d.c. max 3 A.

DSTK 226L3

DSDO 115A

32 channels, 24 V d.c.

4 x DSTD 108P /
DSTD 108LP ()

These connection units pro-
vide 8 relay outputs each, 24
- 250 V a.c./d.c. max 3 A.

DSTK 226L3

DSDO 115

32 channels, 24 V d.c.

Variants below provides
object oriented connection to
DSDI 110A and DSDO 115,
various rated input voltages:

24V d.c. DSTD 145
120V a.c. DSTD 147
230 V a.c. DSTD 148

These connection units
include 8 relay outputs each,

24 - 250V a.c./d.c. max 3 A.

DSTK 226L5
DSTK 226L5
DSTK 226L5

DSDO 115A

32 channels, 24 V d.c.

Variants below provides
object oriented connection to
DSDI 110AV1 and

DSDO 115A, various rated
input voltages:

24V d.c. DSTD 145

120 V a.c. DSTD 147

230 V a.c. DSTD 148

These connection units
include 8 relay outputs each,

24 -250V a.c./d.c. max 3 A.

DSTK 226L5
DSTK 226L5
DSTK 226L5

DSDO 115

32 channels, 24 V d.c., short-circuit protected,
transistor output, max. 150 mA

DSTD 110A / DSTD 190

DSTK 221L3
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Table 1-14. Digital Output Boards

Board type Description Connection unit Cable

DSDO 115A | 32 channels, 24 V d.c., short-circuit protected, | DSTD 110A / DSTD 190V1 DSTK 22113
transistor output, max. 150 mA

DSDO 120A | 16 channels, 24/48 V d.c, transistor output, DSTD 120A DSTK 220L3,2
max. 1 A

(1) DSTD 108L is used for low-current loads (max. 200 mA).

Digital Output, Block Diagram

Controller Signal adaptation unit Process
software
Digital Unit
output board Connection controlled:
Program Data base . unit lamp,
X% \, contactor,
e etc.

Status indication (yellow)

Figure 1-23. Digital Output Signal, Block Diagram

Analog Input for Standard Signal, Main Points

Input units are available for standard voltage or current signals, single-ended or
differential, with or without live zero.

An isolation amplifier is available in the form of a connection unit. The isolation
voltage is 3 kV.

Some board has reference channels for automatic calibration and testing.

The data base is updated by scanning, with cycle times normally selected from the
range 100 ms to 600 s.

Optional software filtering, square-root linearization and deadband limits for updating
can be selected.

Optional redundancy. Two types of boards can be duplicated to achieve increased
availability.

A board is offered which combines analog inputs and analog outputs (loop dedicated 1/O).

Analog Input for Pt 100, Main Points

Different temperature ranges for optimization of measurement accuracy.

A 13-bit resolution unit is available. This very high resolution requires special precautions
when it comes to cabling. The unit can optionally be used with 12-bit resolution.
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. Each board has built-in reference channels for automatic calibration and testing.

e The data base is updated by scanning, with cycle times normally selected from the range

100 ms to 600 s.

e The suppression frequency is selectable from 20, 30, 50 and 60 Hz.

e The current generators for sensors deliver 2.5 mA, in accordance with DIN 43760.

»  Optional software filtering and deadband limits for updating can be selected.

Analog Input for Thermocouple, Main Points

Thermocouple inputs are available for different sensor types.

. Each board has built-in reference channels for automatic calibration and testing.

e  The data base is updated by scanning, with cycle times normally selected from the range

100 ms to 600 s.

»  Optional software filtering and deadband limits for updating can be selected.

Analog Input, Board Types

Table 1-15presents available analog input boards.

Table 1-15. Analog Input Boards

Board type

Description

Connection unit

Cable

DSAI 130

16 channels, differential inputs, resolution
12 bits + sign,

Oto+x10V,0to x5V,
Oto+2.5V,0to+1.25V or

0 to £20 mA, 0 to £10 mA, 0 to £5 mA,

4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.1%, CMV 100 V

DSTA 131

DSTK 221L3

DSAI 130A

16 channels, differential inputs, resolution
12 bits + sign,

Oto+x10V,0to x5V,
O0to+2.5V,0to+1.25V or

0 to £20 mA, 0 to £10 mA, 0 to £5 mA,

4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.1%, CMV 50 V

DSTA 131

DSTK 22113

DSAI 130

Eight differential and eight directly grounded inputs
(single ended), transducer supply fused channel by
channel, resolution 12 bits,

Oto+10V,0to x5V,

Oto+2.5V,0to£1.25V or

0 to £20 mA, 0 to £10 mA, 0 to £5 mA,

4 to 20 mA (elevated zero obtained by SW)

shunt 250 Q 0.1%, CMV 100 V

DSTA 133

DSTK 221L3
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Table 1-15. Analog Input Boards (Continued)

Board type Description Connection unit Cable
DSAI 130A 16 differential and eight directly grounded inputs DSTA 135 DSTK221L3
(single ended), transducer supply fused channel by
channel, resolution 12 bits,
Oto+10V,0to 5V,
Oto+2.5V,0to £1.25V or
0 to £20 mA, 0 to £10 mA, 0 to 5 mA,
4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.1%, CMV 50 V
DSAI 130 16 channels, differential inputs, resolution DSTA 137 DSTK 150
12 bits + sign, provides object
Oto+10V,0to %5V, oriented
Oto+25V,0to+1.25V or connection to
0 to £20 mA, 0 to £10 mA, 0 to £5 mA, DSAI 130 and
4 to 20 mA (elevated zero obtained by SW) DSAO 130
shunt 250 Q 0.1%, CMV 100 V
DSAI 130A 16 channels, differential inputs, resolution DSTA 138 DSTK 150
12 bits + sign, provides object
Oto+x10V,0to %5V, oriented
Oto+25V,0to+1.25V or connection to
0 to £20 mA, 0 to £10 mA, 0 to £5 mA, DSAI 130A and
4 to 20 mA (elevated zero obtained by SW) DSAO 130A
shunt 250 Q 0.1%, CMV 50 V
DSAI 133 32 channels, directly grounded inputs (single 2 x DSTA 002A DSTK 22213
ended), transducer supply fused channel by
channel, resolution 12 bits unipolar,
Oto+10V,0to+5V,0to +20 mA,
4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.05%
DSAI 133A 32 channels, directly grounded inputs (single 2 x DSTA 002B DSTK 22213
ended), transducer supply fused channel by
channel, resolution 12 bits unipolar,
Oto+10V,0to+5V,0to + 20 mA,
4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.05%
2 x DSAI 133 DSAI 133 in redundant coupling. Data otherwise the |2 x DSTA 002A M | 2xDSTK 222L3
same as for DSAI 133 above.
2 x DSAI 133A DSAI 133 in redundant coupling. Data otherwise the |2 x DSTA 002B M | 2xDSTK 22213
same as for DSAI 133 above.
DSAI 146 31 channels (+ one ref. channel) for Pt100, DSTA 145 DSTK 229SL3
three-wire, resolution, 12 bits + sign,
-100 to +320°C or -200 to +640°C
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Table 1-15. Analog Input Boards (Continued)

Board type Description Connection unit Cable
DSAI 155A 14 channels (+ two ref. channels + one comp. chan- | DSTA 156 DSTK 225SL3
nel) for thermocouples, resolution DSTA 155

12/13 bits + sign, measurement range:
B,C,E, J, K, R, Sand T for insulate
thermocouples

DSAI 155A 14 channels (+ two ref. channels + one comp. chan- | DSTA 156B DSTK 225SL3
nel) for thermocouples, resolution DSTA 155P
12/13 bits + sign, measurement range:
B,C,E, J, K, R, Sand T for insulate
thermocouples

DSAX 110 Analog input: DSTA 001A DSTK 223L3
Eight channels, directly grounded inputs
(single ended) resolution 12 bits unipolar
Oto+10VorOto+ 20 mA,

4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.05%

Analog output:

Eight channels, resolution 12 bits unipolar
0to + 20 mA,

4 to 20 mA (elevated zero obtained by SW)
0to + 10 V (over shunt 500 Q 0.1% on
DSTA 001A)

DSAX 110A Analog input: DSTA 001B DSTK 223L3
Eight channels, directly grounded inputs
(single ended) resolution 12 bits unipolar
Oto+10VorOto+ 20 mA,

4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.05%

Analog output:

Eight channels, resolution 12 bits unipolar
0to + 20 mA,

4 to 20 mA (elevated zero obtained by SW)
0to + 10 V (over shunt 500 Q 0.1% on

DSTA 001B)

2 x DSAX 110 Redundant coupling. Data otherwise the same as for | DSTA 001A 2 x DSTK 223L3
DSAX 110 above.

2 x DSAX 110A Redundant coupling. Data otherwise the same as for | DSTA 001B 2 x DSTK 223L3

DSAX 110 above.

(1) Two connection units are used due to space requirement.
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Analog Input, Block Diagram

Process Signal adaptation unit Controller
software
Analog
Connection 6%%?&
I unit _ Data base Program

Process
transducer

Test

point (X3)

Figure 1-24. Analog Input Signal, Block Diagram

With redundancy, the pair of boardsis treated as an individual in the data base.
A common connection unit connects the singular process object (transducer, actuator).

Figure 1-25 illustrates an application with redundancy.

Process Signal Adaptation Unit Controller
Software
Connection Inputs Board
Unit L P
Trans- 1
ducer - Jr - -

Outputs

Vi
|
i Data Base Program
Inputs Board
2
Actuator outout R
| E— utputs

Figure 1-25. Analog Input/Output Signal with Redundancy, Block Diagram

1-62 3BSE 002 415R701 Rev A



Advant® Controller 450 User’s Guide
Section 1.7.6 Process Interface

Analog Output, Main Points

* Analog outputs are available for standard voltage and current signals.

e There are both isolated and non-isolated outputs.

e Optional redundancy is featured, where one type of board can be duplicated to achieve

increased availability.

A board is offered which combines analog inputs and analog outputs (loop dedicated I/O

 Anoutput is read out each time new values are entered into the data base.

*  Optional software limitations can be selected.

Analog Output, Board Types

Table 1-16presents available analog output boards.

Table 1-16. Analog Output Boards

Board type

Description

Connection unit

Cable

DSAO 110

Four channels, resolution 12 bits incl. sign,
Oto+10 Vor

0to +20 mA, 0 to £10 mA,

4 to 20 mA (elevated zero obtained by SW)

galvanic isolation, channel by channel

DSTA 160

DSTK 223L3

DSAO 120

Eight channels, resolution 12 bits incl. sign,
Oto+10Vor
0to 20 mA
4 to 20 mA (elevated zero obtained by SW)

DSTA 170

DSTK 223L3

DSAO 120A

Eight channels, resolution 12 bits incl. sign,
0to+10 Vor
0to £20 mA
4 to 20 mA (elevated zero obtained by SW)

DSTA 171

DSTK 223L3

DSAO 130

16 channels, resolution 8 bits unipolar
Oto+10Vor

0to+20mA,0to+ 10 mA

4 to 20 mA (elevated zero obtained by SW)

DSTA 180

DSTK 221L3

DSAO 130A

16 channels, resolution 8 bits unipolar
Oto+10Vor

0to+20mA,0to+ 10 mA

4 to 20 mA (elevated zero obtained by SW)

DSTA 181

DSTK 221L3

DSAO 130

16 channels, resolution 8 bits unipolar
Oto+10Vor

0to+ 20 mA,0to+ 10 mA

4 to 20 mA (elevated zero obtained by SW)

DSTA 137 provides
object oriented con-
nection to DSAI 130
and DSAO 130

DSTK 150

3BSE 002 415R701 Rev A
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Table 1-16. Analog Output Boards (Continued)

Board type Description Connection unit Cable

DSAX 110 Analog input: DSTA 001A DSTK 223L3

Eight channels, directly grounded inputs
(single ended) resolution 12 bits unipolar
Oto+10V,

0to + 20 mA,

4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.05%

Analog output:

Eight channels, resolution 12 bits unipolar
0to + 20 mA,

4 to 20 mA (elevated zero obtained by SW)
0to + 10 V (over shunt 500 Q 0.1% on
DSTA 001)

DSAX 110A Analog input: DSTA 001B DSTK 223L3

Eight channels, directly grounded inputs
(single ended) resolution 12 bits unipolar
Oto+10V,

0to + 20 mA,

4 to 20 mA (elevated zero obtained by SW)
shunt 250 Q 0.05%

Analog output:

Eight channels, resolution 12 bits unipolar
0to + 20 mA,

4 to 20 mA (elevated zero obtained by SW)
0to + 10 V (over shunt 500 Q 0.1% on
DSTA 001)

2 xDSAX 110 | Redundant coupling. Data otherwise the DSTA 001A 2 x DSTK 223L3
same as for DSAX 110 above.

2xDSAX 110 | Redundant coupling. Data otherwise the DSTA 001B 2 x DSTK 223L3
same as for DSAX 110 above.
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Analog Output, Block Diagram

Controller Signal adaptation unit Process
software

e.g
Analo ;
Program Data base R outpu? Connection %
/L board unit |

Test
terminal (X3)
(not all types of units)

Figure 1-26. Analog Output Signal, Block Diagram

Pulse Counting/Frequency Measurement, Main Points

. Pulse counter units are available for pulse counting and frequency measurement,
for 5, 12 or 24 V d.c. inputs and frequencies up to 2.5 MHz.

e Scaling (conversion to process-related units).

*  Optional software limitations can be selected.

Pulse Counting/Frequency Measurement, Board Types

Table 1-17presents available boards.

Table 1-17. Pulse Counting/Frequency Measurement Boards

Board type Description Connection unit Cable

DSDP 150 12 channels, 5/12/24 V d.c., max. 10 kHz DSTD 150A/DSTD 190 |DSTK 225SL3

DSDP 170 Four measurement systems each DSTX 170 DSTK 228L3
containing inputs for pulse generator:
Two channels and strobe

5/12/24 V or 13 mA,

max. 2.5 MHz

DI: 24 V d.c.

DO: 24 V max. 250 mA d.c.
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Pulse Counting/Frequency measurement, Block Diagram
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Figure 1-27. Pulse Counter Input Signal DSDP 110, Block Diagram
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Figure 1-28. Pulse Counter Input Signal DSDP 150, Block Diagram

1-66

3BSE 002 415R701 Rev A



Advant® Controller 450 User’s Guide
Section 1.7.6 Process Interface

Positioning, Main Points

For further information on positioning, see Section 1.7.8.3, Control Functions, under the

heading Positioning and see the Positioning System User s Manual.

Positioning, Board Types
Table 1-18 presents the available board.

Table 1-18. Positioning Board

Board type

Description Connection unit

Cable

DSDP 140A

One positioning loop input for pulse DSTD 150A /DSTD 190 |DSTK 225SL3

generator:
three channels, £15 mA,
max. 80 kHz

DI/DO: 24 V d.c.,
AO: Resolution 11 bits + sign,
Oto+ 10V or0Oto+20 mA

Converter Connection, Main Points

For further information on converter connection, see

Section 1.7.8.3, Control Functions, under the heading Converter Connection.

Converter Connection, Board Types
Table 1-19 presents the available board.

Table 1-19. Converter Connection Board

Board type

Description Connection unit

Cable

DSDC 111

Eight DI + Sync. 24V d.c. DSTX 110 DSTK 224L3

Eight DO, 24 V d.c.

Two Al

Al one, resolution 9 bits + sign
0 to £10V

Al two, Ref. input to AO2
Three AO 0 to £10V resolution:
AO one, 11 bits + sign

AO two, 9 bits + sign

AO three, 9 bits + sign

3BSE 002 415R701 Rev A
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1.7.6.2 S4001/0

$400 1/0O units communicate with the Advant Controller 450 using MasterFieldbus.
See the outline presentation of MasterFieldbusin Section 1.7.7, Communication or the separate
documentation mentioned.

Process variables, connected via S400 1/0O units and S100 I/O boards, are available in the
process data base in the same way. The high performance of MasterFieldbus makesthe delay in
process scanning due to fieldbus communication negligible in most applications.

However, time-tagged events have comparatively reduced accuracy.

If an S400 I/O unit loses its contact with Advant Controller 450 for any reason, it enters “local
mode.” In this mode, it maintains its output signals at their most recent correct values or to a
predetermined value, as selected by the user. These safe values are set in the Advant Controller
450 data base and transferred to the unit at start-up. Normal operation is resumed when the
connection is re-established.

S$400 I/0 Units, Outline Description

A basic S400 I/O unit for binary signals has 32 channels. You can expand it with another
32 channels by adding an expansion unit. Analog units have 20 channels and cannot be
expanded.

Basic units are ready for direct connection to MasterFieldbus. Expansion units are connected to
the basic units by means of short ribbon cables.

The units are enclosed and equipped with a built-in power supply including a separate, isolated
supply for sensors. The enclosure is in accordance with IEC 529, IP20. All external connections
are made by plug detachable screw terminals. You can mount the units directly on a wall, or,
more commonly, in a protective enclosure on a mounting plate, or on DIN mounting rails.

All units have LED indicators for power supply and communication. Digital units also have
LEDs for indication of the status of each I/O channel.

1 11
240 220 120
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Figure 1-29. Example of basic I/O Unit, DSDX 452 - 20 Inputs and 12 Outputs
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S400 1/0 Units

Table 1-20. S400 1/O Units

$400 1/O units Description
Digital basic units
DSDX 452 DlI: 20 channels,
DSDX 452L 24V d.c. for DSDX 452 and DSDX 452L
DSDX 454 48 V d.c. for DSDX 454 and DSDX 454L
DSDX 454L DO: 12 channels, relay output(l), expandable
Supply: 120/220 (230)/240 (230) V a.c., 50/60 Hz
DSDI 452 Dl: 32 channels,
DSDI 454 24V d.c. for DSDI 452, 48 V d.c. for DSDI 454
Supply: 120/220 (230)/240 (230) V a.c., 50/60 Hz
Digital expansion units
DSDX 451 Dl: 20 channels,
DSDX 451L 24V d.c. for DSDX 451 and DSDX 451L
DSDX 453 48 V d.c. for DSDX 453 and DSDX 453L
DSDX 453L DO: 12 channels, relay output, expandable
Supply: 120/220 (230)/240 (230) V a.c., 50/60 Hz
DSDI 451 Dl: 32 channels,
DSDI 453 24V d.c. for DSDI 451
48 V d.c. for DSDI 453
Supply: 120/220 (230)/240 (230) V a.c., 50/60 Hz
Analog units
DSAX 452 Al: 14 channels,
differential O to £10 V or 0 to £20 mA,
resolution 12 bits + sign
AO: 6 channels,
unipolar 0 to + 10 V or 0 to + 20 mA,
resolution 10 bits
Supply: 120/220 (230)/240 (230) V a.c., 50/60 Hz

(1) Relay data for units without L in the type designation.
Loading: max. 3 A, min. 0.1 A with 24 V or 2.5 VA
Breaking capacity: a.c. max. 720 VA with cos(l) >0.4, d.c. max. 44. 44 W with L/R <40 ms.

Relay data for units with L (outputs for low current)
Loading: min. 1 mA but min. 0.05 VA, max. 200 mA but max. 5 VA
Breaking capacity: a.c. max. 200 mA or 5 VA with cosq) >0.4, d.c. max. 200 mA or 5 W with L/R <40 ms.

3BSE 002 415R701 Rev A
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1.7.6.3 S8001/0

The S800 1/0 provides distributed /0O to the Advant Controller 450 controller using the Advant
Fieldbus 100 (AF 100). See the outline presentation of Advant Fieldbus 100 in Section 1.7.7,
Communication or the separate documentation mentioned for al details.

Process variables, connected via S800 1/0O modules and S100 1/O boards, are available in the
process data base in the same way. The high performance of Advant Fieldbus 100 makes the
delay in process scanning due to fieldbus communication negligible in most applications.
However, time-tagged events have comparatively reduced accuracy for modules without
internal sequence of event handling.

If an S800 I/O module loses its contact with Advant Controller 450 for any reason, it enters

“local mode.” In this mode, it maintains its output signals at their most recent correct values or
to a predetermined value, as selected by the user. These safe values are set in the Advant
Controller 450 data base and transferred to the unit at start-up. Normal operation is resumed
when the connection is re-established.

Mechanics
The mechanics components of the S800 I/O are characterized by the following features:

¢ Highly modularized mechanics with four basic parts; Communication Interface modules
(or Field Communication Interface module), Optical Modulebus modem, 1/0O modules and
field wiring termination Units (MTUs) (Module Termination Units) which act as I/O module
carriers. The communication interface modules, Optical Modulebus modem and MTUs are
mounted on standard DIN-mounting rails according to DIN EN50033-35*15.

« All modules have plastic injection moulded enclosures which provide safety protection
degree IP20 according to IEC 529.

¢ |/O modules are protected from destruction by a mechanical keying arrangement if an attempt
is made to insert a module type in a position with a different key code than the factory set
code of the I/O module. MTUs have keys which are set to key code of its I/O module’s key
code.

FEFFFFEYr
FPRF VYN

Figure 1-30. S800 I/O. Field Communication Interface with an I/O module on a Compact or
Extended MTU.
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S800 I/0 Station

A S800 I/O Station can consist of a base cluster and up to 7 additional I/O clusters. The base
cluster consists of a Fieldbus Communication Interface and up to 12 1/0 modules.

I/0 cluster 1to 7 consist of an Optical Modulebus modem and up to 12 I/0O modules.

A S800 I/0 Station can have a maximum of 24 1/0O modules. I/O cluster 1 to 7 are connected to
the FCI module through an optical expansion of the Modulebus.

Modulebus

The Fieldbus Communication Interface module communicates with its 1/0 modul es over the
Modulebus. The M odul ebus can support up to 8 clusters, one base cluster and up to 7 1/0 clusters.
The base cluster consists of acommunication interface module and 1/0 modules. An 1/O cluster
consist of an Optical Modulebus modem and 1/0 modules. The Optical Modulebus modems are
connected viaoptical cablesto aoptional Modulebus Optical port module on the communication
interface module. The maximum length of the Optical Modul ebus expansion is dependent of the
number of Optical Modulebus modems. The maximum length between two clustersis 15 m
(50 ft.) with plastic fibreand 200 m (667 ft.) with glassfibre. Factory made optical cables(plastic
fibre) are availablein lengths of 1.5, 5 and 15 m (5, 16 or 49 ft.). The Optical Modulebus
expansion can be build up in two ways, aring or a duplex communication.

Within a cluster the Modulebus is made up of increments integrated into each Module
Termination Unit (M TU). Each communicationinterface module and Optical M odul ebus modem
has a M odulebus outlet connector to connect toaMTU. A MTU has abusinlet and abus outlet
connector. By adding, onthe DIN rail, aM TU to acommunication interface modul e or an Optical
M odulebus modem, the bus is automatically expanded, offering optional further expansion of
MTUs to amaximum of 12 MTUs. Unique position codes are automatically assigned to each
MTU asthe busis expanded. An inserted 1/0O module is assigned the unique position identity of
its MTU. Through the incremental bus design the physical size of an S800 I/O installation is
directly proportional to the number of installed MTUs.

MTUs and their associated 1/0O modules can within a cluster be set up in two or three physically
separated groups with extension cable adaptors which fit to the bus outlet and inlet connectors of
communication interface modules, Optical Modulebus modem and MTUSs. The factory made
extensions cableswhich plug into the cable adaptors are availableinlengths of 0.3,0.6 and 1.2 m
(1, 2 or 4 ft.), alowing together with up to 12 I/0O modules, for atotal bus length of 2.5 meters
(8.2ft.).

The S800 1/0 modules can be inserted and removed from MTUs without disturbing system
operation. The physical lock which locks an 1/0O moduleto its MTU allows /O module removal
only when the lock isinits unlock position. The locking mechanism also acts as alogic lock so

that an 1/0 module is operable only when the lock isin the locked position. If thelock isinits
unlocked position, output channels are de-energized and 1/0 modules can be inserted/removed
without need to remove system or field power.

The MTUs aretotally passive units and al active circuitry is alocated to the I/O module.

Fieldbus Communication Interface Modules

The Fieldbus Communication Interface (FCl) modules have an input for one 24 V d.c. power.

3BSE 002 415R701 Rev A
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The FCI provides 24V d.c. (from the source) and an isolated 5V d.c. power to the base cluster’s
I/0 modules (12 maximum) by way of the ModuleBus connections. There are three types of FCls
one for single Advant Fieldbus 100 configurations, one for redundant Advant Fieldbus 100
configurations and one for single PROFIBUS configurations. The power source can be the
SD811/812 power supplies, battery, or other IEC664 Installation Category Il power sources.
Power status inputs, 2 x 24 V, to monitor 1:1 redundant mains are also provided.

The single Advant Fieldbus 100 FCI module have two connectors and built-in modems, for
redundant AF 100 twisted pair cables, a connector for the Modulebus Optical port module and a
galvanically isolated RS-232 service port to allow trouble free tools connection.

The redundant Advant Fieldbus 100 FCI module have one connector and built-in modem, for one
AF 100 twisted pair cable and connectors to a connection unit. Two redundant FCI modules are
connecting to each other via an Interconnection Unit (TB815). Connectors for electrical
Modulebus, Modulebus Optical port module and two galvanically isolated RS-232 service ports
are placed on the Interconnection Unit TB815 one for each FCI.

The AF 100 connector plugs can be inserted/removed without interrupting AF 100
communication between other stations.

The single PROFIBUS FCI module have one connector and built-in modems, for PROFIBUS
twisted pair cables, a connector for the Modulebus Optical port module and galvanically isolated
RS-232 service port to allow trouble free tools connection.

The front plate of the FCI modules provides LEDs for diagnostic and status indications.

Two rotary switches are provided for setting of the station address. No other addresses are
required to be set within the I/O-station. Labels for optional user text and item number are also
provide.

Table 1-21. Communication Interface Module

Module type Description

CI810A AF 100 Fieldbus Communication Interface, 2 x AF 100 Modems for
twisted pair cable. Power supply 24 V.
Rated isolation voltage 50 V.

Cl1820 AF 100 Fieldbus Communication Interface for redundant configurations,
1x AF 100 Modems for twisted pair cable. Power supply 24 V.
Rated isolation voltage 50 V.

TB815 Interconnection Unit for redundant FCI (CI820).

Cl830 PROFIBUS Fieldbus Communication Interface, one Modems for twisted
pair cable. Power supply 24 V. Rated isolation voltage 50 V.

/0O Interfaces

A range of I/O modules is available covering analog, pulse and digital signals of various types.
Interfaces for RTDs and TCs of various types and modules with intrinsically safe interface and
HART communication are available.

The S800 system provides 1/O modules with typically 2, 4, 8 or 16 channels depending on type
and ratings of the individual module.
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All 1/0 modules are supervised at system start-up as well as under normal operation. The status
of amoduleisindicated with front mounted LEDs; RUN (R), green, normal operation, FAULT
(F), red, when afault is detected, WARNING (W), yellow, when a channel fault is detected and
OUTPUT SET AS PREDETERMINED (OSP), yellow, when the module has lost
communication. Detailed status and diagnostics are available on the System Status Displays of
the Operator Station.

All 1/0 modules can be replaced with both system power and field power connected.

Digital Modules

Thedigital 1/0 modules all have galvanic isolation relative to chassis ground. All modules have
LEDsto indicate channel status (on/off) and the standard set of module status indicators. Some
modules has also a LED per channel indicating fault.

24V and 48V modules have two isolated groups with 8 channels.each Each group has afield
power status input to indicate presence of field power. Loss of field power isindicated on
Warning LED and channel status set to error. 120/250 V and modules with intrinsically safe
interface modules have individually isolated channels. The input module can be configured to

monitor field power status. Outputs do not need external inductive load suppression components.
Table 1-22. S800 Digital Modules

Module type Description

DI810 Digital Input 24 V d.c., 2 x 8 channels. Current sink.
Rated isolation voltage 50 V.
DI811 Digital Input 48 V d.c. 2 x 8 channels. Current sink.
Rated isolation voltage 50 V.
DI814 Digital Input 24 V d.c. 2 x 8 channels, current source.
Rated isolation voltage 50 V.
DI1820 Digital Input 120 V a.c. 8 x 1 channels. Current sink.
Rated isolation voltage 250 V.
DI821 Digital Input 230 V a.c. 8 x 1 channels. Current sink.
Rated isolation voltage 250 V.
DI830 16 channels (2x8) 24V d.c., current sink, with sequence of event
(SOE) handling.
DI831 16 channels (2x8) 48V d.c., current sink, with sequence of event
(SOE) handling.
DI885 Digital Input 24/48 V d.c. 1 x 8 channels, Current sink with

sequence of event (SOE) handling.
Rated isolation voltage 50 V.

DI890 Digital Input, Intrinsically safe interface 8 x 1 channels
Rated isolation voltage 50 V.

DO810 Digital Output 24 V d.c. 0.5 A Current source short circuit proof,
2 x 8 channels. Rated isolation voltage 50 V.
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Table 1-22. S800 Digital Modules (Continued)

Module type Description

DO814 Digital Output 24 V d.c. 0.5 A short circuit proof, 2 x 8 channels,
Current sinking.

Rated isolation voltage 50 V.

DO815 Digital Output 24 V d.c. 2 A current source short circuit proof,
2 x 4 channels.
Rated isolation voltage 50 V.

D0O820 Digital Output Relay 8 x 1 channels. 24-230 V a.c. 3 A cos ¢ >
0.4 Normal Open

d.c. <42 W. Varistor protected.

Rated isolation voltage 250 V.

D0O821 Digital Output Relay 8 x 1 channels. 24-230 V a.c. 3 A cos ¢ >
0.4 Normal Closed

d.c. <42 W. Varistor protected.

Rated isolation voltage 250 V.

DO890 Digital Output, Intrinsically safe interface 4 x 1 channels
Rated isolation voltage 50 V.
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Analog Modules

The analog I/0 modules all have galvanic isolation relative to chassis ground in a group of 4 or
8 channels. The modules have the standard set of module status indicators.

Open circuit detection is available for inputs and outputs configured for 4...20 mA and for the
RTD and TC inputs.

Table 1-23. S800 Analog Modules

Module type Description

Al810 Analog Input 1 x 8 channels. 0(4)...20 mA, 0(2)...10V, 12 bit.,
0.1% Current shunt resistor is protected to 30 V.
Rated isolation voltage 50 V.

Al820 Analog Input differential 1 x 4 channels. -20...20 mA, -5...5V,
-10...10 V, 12 bit + sign, 0.1 %, CMV 50 V.

Current shunt resistor is protected to 30 V.

Rated isolation voltage 50 V.

Al830 Analog Input 1 x 8 ch. Pt100 (-80... 80°C, -200... 250°C,
-200 ... 850°C), Ni100 (-60 ... 180°C), Ni120 (-80 ... 260°C),
Cul0 (-100 ... 260°C), Resistor (0 ... 400Q), 14 bit.

Rated isolation voltage 50 V.

Al835 Analog Input 1 x 8 ch. Termo Couples (TC),

type B (0 ... 1820°C), type C (0 ... 2300°C),

type E (-270 ... 1000°C), type J (-210 ... 1200°C),
type K (-270 ... 1372°C), type N (-270 ... 1300°C),
type R (-50 ... 1768°C), type S (-50 ... 1768°C),
type T (-270 ... 400°C), linear -30 .... 75 mV, 14 bit.
Rated isolation voltage 50 V.

AI890 Analog Input, with Intrinsically safe interface 1 x 8 ch.
0 (4)...20mA, 12 bit, 0.1%
Rated isolation voltage 50 V.

Al895 Analog Input, with Intrinsically safe and HART interface,
0(4)...20mA, 12 bit, 0.1%
Rated isolation voltage 50 V.

AO810 Analog Output 1 x 8 channels, 0(4)...20 mA, 14 bit 0.1%
RL maximum 500/850 Ohms.
Rated isolation voltage 50 V.

AO820 Analog Output 4 x 1 channels, -20...20 mA, -10...10 V,
12 bit + sign, 0.1%, individually galvanical isolated.
Current output RL maximum 550 Ohms.

Voltage output RL minimum 2 kohms.

Rated isolation voltage 50 V.
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Table 1-23. S800 Analog Modules (Continued)

Module type Description

AO890 Analog Output, with Intrinsically safe interface 1 x 8 ch.
0(4)...20 mA, 12 bhit, 0.1%
Rated isolation voltage 50 V.

AO895 Analog Output, with Intrinsically safe and HART interface
0(4)...20mA, 12 bit, 0.1%
Rated isolation voltage 50 V.

Pulse Counting / Frequency Measurement Modules

The Pulse Counting / Frequency Measurement modules DP820 is a two-channel pulse counter
module in the S800 I/O series. Each channel can be used for independent pulse count/length
measurement and frequency/speed measurement. The module is placed in a S800 1/0O station
connected to the Controller via Advant Fieldbus 100.

Configuration and signal handling of module DP820 is handled via the data base element
DP820 and PC-element DP820-1 and DP820-O.

Table 1-24. Pulse Counting / Frequency Measurement Modules

Module type Description

DP820 Pulse counter measurement. A 29 bits bidirectional counter with:
- Coincidence detection controlling one digital output signal.

- Freezing of counter value depending on different
conditions.

- Synchronization of counter depending on different
conditions.

Frequency/Speed measurement up to 1.5 MHz with:
- Freezing of value depending on different conditions.
- Selectable measure time within 1 up to 2000 milliseconds.
- Built-in scaling of frequency value to engineering units.

Transducers with quadrature encoded signals or with up/down
pulse signals can be connected to the module.

Module Termination Units (MTU)

Termination Units are avail able as Compact MTUs or Extended MTUs. A compact MTU
normally offers termination of one wire per channel for a 16 channel module. With compact
MTUs power distribution of field circuits must be made with external terminal blocksand current
limiting componentsif required. Extended MTUs with group-wise isolated interfaces allows for
two or three wire termination of field circuits and provides group-wise or individually fuses,
maximum 6.3A glass tube type, for powering field objects. Extended MTUs which offer two or
three wire terminations allows direct field object cable termination. The need for externa
marshalling is therefore drastically reduced or eliminated when extended MTUs are used.
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Compact MTUs are 58 mm (2.3") wide and extended MTUs are 120 mm (4.72") wide. The twc
MTU types can be mixed and matched within an 1/O-station to fit a user’s needs. Choice of
compact MTU or extended MTU can be made freely trading space versus termination needs.

Compact and extended MTUs are available with rated isolation voltages 50 V and 250 V.
The 50 V types can be used with all 24 V or 48 V discrete I/O and analog I/O modules.
The MTUs with 250 V rated isolation voltage are used with all 120 V and 250 V rated 1/O
modules. There is also one compact MTU for modules with Intrinsically safe interface.

Table 1-25. S800 Module Termination Units

Module type

Description

TU810

Compact MTU, 58 mm wide. Two isolated groups each with

2 rows of 4 uncommitted terminals, 2 pcs L+ terminals and one
row of 5 pcs L-.

Rated isolation voltage 50 V.

Conductor area: 0.2-2.5 mm?, AWG 24-12.

TU811

Compact MTU, 58 mm wide. 2 x 8 uncommitted terminals.
Rated isolation voltage 250 V.
Conductor area: 0.2-2.5 mm?, AWG 24-12.

TU812

Compact MTU, 58 mm wide. 25 pin D-sub Connector for field
connection
Rated isolation voltage 50 V.

TU814

Compact MTU, 58 mm wide. Crimp Snap-in Connectors for field
connection.

Rated isolation voltage 50 V.

Conductor area: 0.5 - 1.0 mm?, AWG 16-22.

TU830

Extended MTU, 120 mm wide. Two isolated groups each with 2
rows of 8 uncommitted terminals, 2 pcs L+ terminals and one row
of 10 pcs L-.

Rated isolation voltage 50V.

Conductor area: 0.2-2.5 mm?, AWG 24-12.

TU831

Extended MTU, 120 mm wide. 2 x 8 uncommitted terminals.
Rated isolation voltage 250 V.
Conductor area 0,2-4 mm?2, AWG 24-10.

TU835

Extended MTU, 120 mm wide. Two isolated groups with 2 rows
each one rows of 4 uncommitted terminals individually fused,
one rows of 4 uncommitted terminals, 2 pcs L+ and 2 pcs

L- terminals.

Rated isolation voltage 50 V.

Conductor area: 0.2-2.5 mm 2, AWG 24-12.
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Table 1-25. S800 Module Termination Units

Module type

Description

TU836

Extended MTU, 120 mm wide. Two isolated groups with one row
of 4 uncommitted terminals individually fused (3 A), one row of 4
uncommitted terminals, 2 pcs L and 2 pcs N- terminals.

Rated isolation voltage 250 V.

Conductor area: 0.2-2.5 mm?, AWG 24-12.

TU837

Extended MTU, 120 mm wide. 16 individually isolated terminals
(8 ch) each channel has one process voltage terminal and one
fused (3 A) load outlet.

Two groups of uncommitted return terminals.

2 + 3 interconnected terminals.

Rated isolation voltage 250 V.

Conductor area (ch): 0.2-4 mm?2, AWG 24-10.

Conductor area (return): 0.2-2.5 mm?2, AWG 24-12.

TU838

Extended MTU, 120 mm wide. Two isolated groups. Each group
8 1/0 channels, 4 fused transducer power outlets, 4 return con-
nections and process power connection.

Rated isolation voltage 50 V.

Conductor area: 0.2-2.5 mm?, (Stranded) AWG 24-12.

TU890

Compact MTU, 58 mm wide for modules with Intrinsically safe
interface. 27 uncommitted terminals and 4 terminals for power
supply.

Rated isolation voltage 50 V.

Conductor area: 0.2-2.5 mm?, (Stranded) AWG 24-12.

Power Supplies

The power supplies SD811 and SD812 (24 V output) can be used to power processor modules
and S800 /0 modules, through the processor unit and to power 24 V field circuits (optional).

The supplieshave awideinput voltage range, nominally 110V-240V without input voltage range
selection. The primary side can connect to industrial mainsinstallation class |11 (IEC664).

The outputs are short circuit proof and can operate with resistive, capacitive and constant power
loads, for example, switched mode power converters.

The outputs of the supplies can be connected in parallél to increase power, 2 x SD811 or
2 x SD812, or be configured for redundant mains to increase availability, 2 x SD811 or

2 x SD812. Each supply has apower OK signal which can connect to the SA or SB inputs of the
communication interface modules or Optical M odul ebus modem to monitor power statusin 1.1
redundant mains configurations.
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Table 1-26. Power Supplies

Module Type Description

SD811 SD811 Power Supply 100-240 V a.c./185-250 V d.c.
24V d.c.25A.
Rated isolation voltage 300 V.

SD812 SD812 Power Supply 100-240 V a.c./185-250 V d.c
24V d.c.5A.

Rated isolation voltage 300 V.

Optical Modulebus Expansion

The Modulebus can be expanded by using a M odulebus Optical port module on the Fieldbus
Communication Interface module and communicates via an optical cable with the Optical
Modulebus modem in the 1/O cluster.

Optical Modulebus Modem

The Optical Modulebus modems have an input for one 24 V d.c. power. The FCI provides 24V

d.c. (from the source) and an isolated 5V d.c. power to the base cluster’s I/O modules (12
maximum) by way of the ModuleBus connections. The power source can be the SD811/812
power supplies, battery, or other IEC664 Installation Category Il power sources. Power status
inputs, 2 x 24 V, to monitor 1:1 redundant mains are also provided

The front plate of the Optical Modulebus modem provides LEDs for diagnostic and status
indications. One rotary switches is used for setting of the cluster address. Labels for optional us
text and item number are also provided.

Modulebus Optical Port

The Modulebus Optical port have connectors for optical cables and connector for connection
the communication interface module.

Table 1-27. Modulebus Items

Module type Description

TB810 Modulebus Optical port 10 Mbit/s for Modulebus optical
expansion used together with S800 I/O and Drive equipment
Option to the Fieldbus Communication Interface.

TB811 Modulebus Optical port 5 Mbit/s for Modulebus optical expansion
used together with Drive equipments.
Option to the Fieldbus Communication Interface.

TB815 Module Bus Interconnection Unit to redundant FClIs (C1820)
TB820 Optical Modulebus modem. Optical and electrical Modulebus
interface.
Power supply 24 V

Rated isolation voltage 50 V.
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1.7.7 Communication

System communication resources are primarily treated in Section 1.7.7.1, Provided Link Types.
You will find an enumeration of the main applications of these communication links in Advant
Controller 450 in this section.

1.7.7.1 Provided Link Types

Information in this section is divided according to the different link types. An outline
description follows. All link types, besides the widely spread standard V.24/RS-232-C,
aredescribed in separate users’ guides. For referrals to specific documeSisctee 1.4,
Related Documentation

Provided link types in Advant Controller 450 are:

MasterBus 300/MasterBus 300E, GCOM, Bus Extension to S100 I/0, MasterFieldbus,
Advant Fieldbus 100, PROFIBUS-DP, LONWORKS Network, RCOM, EXCOM,
MultiVendor Interface andV.24/RS-232-C

MasterBus 300/MasterBus 300E, Outline Description

Use MasterBus 300 to interconnect Advant Controller 400 Series, Advant Station 500 Series,
MasterPiece 200/1, MasterView 800/1 Series and MasterBatch 200/1 stations in a control
network (network communication). It provides high-speed, high-performance communication
over medium distances.

MasterBus 300 is based on the IEEE 802.2 class 1 connection-less unconfirmed data link
service protocol and IEEE 802.3 CSMA/CD (Carrier Sense Multiple Access/Collision
Detection) medium access control. In short, this means that there is no specific master station,
but all stations/controllers have equal access to the bus. A connection-oriented transport
protocol according to ISO class 4 ensures flow control and reliability.

Use MasterBus 300E (Extended) when communicating via bridges (and radio links, satellites,
and so on) to interconnect MasterBus 300 networks. The communication bridges must conform
to the IEEE 802,3 standard. The characteristics of MasterBus 300E are the same as for
MasterBus 300 except that the communication parameters can be tuned to allow communication
over links, which introduces delays and limits the bandwidth.

The MasterBus 300/MasterBus 300E separates the communication function within a
station/controller. You can expand or reconfigure the control network without any changes to
the application in the controllers or operator’s stations. The network is self-configured, that is
no configuration of the data base is required. The configurator sets network and node identity on
hardware.

There is a low-load version of MasterBus 300/MasterBus 300E for the Advant Controller 450
which uses special hardware. The low-load version has dedicated CPU support, so it causes a
lower load in the main CPU of the controller.

The transmission rate is 10 Mbits/s.

To also ensure availability of data communication when a cable or a communication unit fails,
you can duplicate MasterBus 300/MasterBus 300E.
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GCOM, Outline Description

GCOM isadatalink protocol used for data exchange with the help of message passing between
external computers and Advant OCS stations/controllers. The protocol is available for VAX
computers. The following data link protocol alternatives are supported:

. IEEE 802.2 class 1 logical link control and IEEE 802.3 CSMA/CD medium access contro
e CCITT recommendation X.25.2 LAPB with transmission rate 19.2 or 50 kbits/sec

e ADLP-10 (ABB Data Link Protocol), an asynchronous protocol based on ECMA 16 and
ECMA 24, with transmission rate of 9.6 kbits/sec.

You can duplicate GCOM to achieve full redundancy.

Bus Extension to $S100 1/O0

The processor module and optional communication boards are located in a controller subracl
This cannot accommodate any process I/O. One way you can connect such I/O is to use 1/0
subracks. With an electrical bus extension the I/O subracks can be located close to the contro
subrack.

For increased availability, you can duplicate CPUs, bus extension and cables.

Figure 1-3lillustrates a bus extension comprising two 1/O subracks.

Controller subrack

PrRPrOZT
PrPRrOZT

Total length of bus extension
cable is max 12 m (39 ft).

N\

I/O subrack 1

For redundant S100 I/O bus
duplicate CPUs, bus extenders
and cables.

ANROTWVO

The I/O bus connected to the

- left CPU should be connected
- 1/0 subrack 2 to the left bus extender and

vice versa.

ANFROTNT \h\u—-ommo
J

AN OWNO

Figure 1-31. Example of Electrical Redundant Bus Extension
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An optical bus extension is available which makes 1/0 subrack distributable. Figure 1-32
illustrates a configuration combining a central 1/O subrack and two distributed 1/0 clusters.

I/O subrack 1

DSBC
176

I/O cluster

I/O subrack 2

Controller subrack

H PM511

DSBC
176

I/O subrack 3

DSBC
176

max 12 m (39 ft.)
(total bus length)

Modem Modem
TC560V01 TC560V01
max 500 m
(1640 ft.) max 500 m (1640 ft.)
I/O cluster
r_ Modem _'
TC561V1
—-—lq ‘ ‘
Modem |,
TC561V1 | ' 1/O subrack 4 !
‘ max 12 m ‘
i ‘ pBC (391t),
max 12m ‘ ‘
(39 1t.) | ‘ T,
Lo - - . _—
o l i J T = Termination

Figure 1-32. Example including Non-redundant Optical Bus Extension

The bus extension is part of the I/O system described in a separate manual, S7100 I/0 Hardware.

MasterFieldbus, Outline Description

MasterFieldbus is a high-speed communication link that connects S100 I/O. In addition, it also
connects local processing units such as MasterPiece 90, MasterPiece 51 and converters for

motor drives (TYRAK L or SAMI) to Advant Controller 450.

You can connect several buses to one Advant Controller 450, and each bus can take up to 16

remote units.
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You can disconnect remote units from the bus and repl ace them without disturbing other units or
their communication with Advant Controller 450. Communication with a reconnected unit is
resumed automatically.

MasterFieldbus operates at 2 Mbitg/s.

For distances up to 25 m (82 ft.), use MasterFieldbus with twisted pair cable and without
modems. For longer distances, use modems. Both coaxial and optical types of cable are
available.

MasterFieldbus can also operate at 375 kbits/s. This speed is used, for example,
when communicating with MasterPiece 90.

For increased availability, you can duplicate the cables and modems (physical redundancy).

Figure 1-33 gives an example of aphysical configuration.

Advant Controller 450

‘Bus controller’
Comm. module
CIL??O
|
Conn. unit
TC570
> Max. 25 m (82 ft.) \l
SDB \|
Modem Distr. Modem Distr. | | Exp.
DSTC452 unit |pg| DSTC454 unit [ unit
Optic cable ®
(typ. 3000 m)
(9842 ft. i

LDB Modem
Coaxial cable DSTC454
G401y My

- D!?%igz * <o * Max.25m (8210
SDB
Distr. Distr. | | Exp. Distr. | | Exp.
® unit unit [ | unit unit | unit
Modem
DSTC452
| LDB - Long-Distance Bus

+ Max. 25 m (82 ft) SDB - Short-Distance Bus
SDB

Distr. Di-str.
unit unit @ = Termination unit

Figure 1-33. Example of Physical Configuration of Non-redundant MasterFieldbus and S400 I/O Units
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Advant Fieldbus 100, Outline Description

Advant Fieldbus 100 is a high-performance bus specially designed for real-time applications.

A number of different products are connectable to Advant Fieldbus 100, that is

Advant Controller 410/450, Advant Controller 110, distributed S800 I/O stations, ACV 700
Converter, and so on. It featuresreliable, cyclic datatransfer aswell as event-driven background
transfer of service data.

Advant Fieldbus 100 also features a distributed master scheme. If one or several controllers are
lost, the busis not affected and operations continue.

Three types of transmission media, coaxial cable, twisted pair cable and optical fibre are
supported. The maximal bus length is depending on which transmission mediais used.

For increased availability, you can duplicate the cables and modems (physical redundancy) or
for full redundancy also duplicate the bus interface modules.

An S800 1/0O station has a built in modem and communication interface for the twisted pair

media.
AC 450
ol
CI522A al H AdvaSoft for Windows
, TC625
IT Advant Fieldbus 100
] |

o, o, External

B e Device
AC 110 AC 110

[cT]Grounded 75 Ohm BNC termination
[cT] 75 Ohm BNC termination

Figure 1-34. A non-redundant Advant Fieldbus 100 Configuration using Coaxial Media
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With modem TC515V 2 you can extend the bus length up to 1400 m.

CI522A AC 450
~ H
?‘l |
Advant Fieldbus 100
o | ] ] =
d @@ H H External
Pma10v1 S \ Device
AC 70 TC515V2
[ ]
[ {1
i
S800 I/O Station Grounded twisted pair termination ﬁﬁﬁ
Twisted pair termination AC 70

Figure 1-35. A redundant Advant Fieldbus 100 Configuration using Twisted pair Media

Together with the opto-modem TC630 or TC514V 2 and opto-fibre cable, you can extend the
bus length up to 1700 m.

AC 450
I H { Optical media
: |k | TCBSO E TC630
A [ Coaxial media i [
CI522A & | | = & |Coa|x|al meclila 5
' TCs12v1 TC513 Ol Dle
[ I [
o Twisted pair media =
- AC 110 AC 110
d TC514V2
PM810 ﬁﬁ“ﬁ@ @ Grounded 75 Ohm BNC termination
AC 70 75 Ohm BNC termination
Optical media Grounded twisted pair termination

Twisted pair termination

H TC514V2
Twisted pair media

i {1

@@

S800 1/O Station

Figure 1-36. Media Conversion in Advant Fieldbus 100
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PROFIBUS-DP Outline Description

PROFIBUS is a set of international fieldbus standards included in the European standard
EN 50 170. Within the PROFIBUS family of protocols, PROFIBUS-DP is optimized for high
speed and inexpensive hookup. It features reliable, cyclic data transfer.

PROFIBUS-DPis designed especially for communication between automation control systems
and distributed 1/0 at the device level.

Network Configurations

AC 400 Series

or AC 110
DP to PA PROFIBUS-
segment coupler PA device
PROFIBUS-DP PROFIBUS-DP
device device

Figure 1-37. PROFIBUS-DP configuration example

Up to 125 slave nodes can be connected to one bus. Up to eight buses can be configured in an
Advant Controller 450.
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LONWORKS Outline Description

LONWORKSis an open fieldbus which has been designed to be used as a control network. Isis
characterized by multiple communications media, multi vendor equipment, low maintenance
cost, and very low per node cost. It features event handling and reliable, cyclic data transfer.

Network Configurations

AC 400 Series

Router to other

media or speed

LONWORKS
- device

LONWORKS
device

LONWORKS
device

Figure 1-38. LONWORKS network configuration example

Up to 128 supervised devices can be connected to one bus. Meaning that more devices can be
connected to the bus, but can not be supervised by the Advant Controller 450. Up to eight buses
can be configured in an Advant Controller 450.
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EXCOM, Outline Description

EXCOM (EXternal computer COMmunication) permits the external computer to read or write
in the Advant Controller 450 data base with the help of simple commands and an asynchronous
serial communication link V.24/RS-232-C. The communication is controlled by the external
computer. Figure 1-39 shows the possible alternative means of connection with an external
computer. Thisfigure shows how you can connect an external computer directly to one or more
Advant Controller systems. The external computer can reach other nodes in the configuration
through communication viaa MasterBus.

EXTERNAL Advant Controller
COMPUTER 400
EXTERNAL
COMPUTER
Advant Controller Advant Controller Advant Controller ;
400 Series 400 Series 400 Series Operator station
| | MasterBus
Advant Controller Advant Controller Advant Controller
400 Series 400 Series 400 Series

Figure 1-39. Alternative Connections of an External Computer to Advant Controllers

RCOM, Outline Description

RCOM (Remote COM munication) enables Advant Controller 450 to communi cate/transmit
datato other units over long distancesviaa seria V.24/RS-232-C asynchronous communication
bus.

You can connect the following Advant OCS product lines and alien equipment to the
Advant Controller 450:

*  Advant Controller 50 series

*  Advant Controller 100 series

*  Advant Controller 400 series

. MasterPiece 200/1

*  Older types of ABB Master process stations or alien computers

*  Various equipment, for example, Essentor PC manager.
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RCOM functions in accordance with the master-slave principle. The communication is
performed via point-to-point or multi-drop connection. You can also connect a dialing modem
on telecommunication authority lines. The modem must have command-initialized dialing and
an automatic reply function.

Redundancy is possible at different levels by optional duplication of communication boards,
modems and cables. Use redundant RCOM only for point-to-point connections.

MultiVendor Interface, Outline Description

MultiVendor Interface (MVI) is communication with other manufacturers’ control systems.
The following MVI protocols are available as standard:

¢ MODBUS
e  Siemens 3964 (R)
 Allen-Bradley DF1.

In addition, there is an MVI free-programmable communication interface which you can use tc
support user-defined protocols. This function enables you to connect “intelligent” transducers c
different types to an Advant Controller. The module used has two serial asynchronous channe
and is programmed in C language. The programming is done in a MVI Development
Environment based on a personal computer.

The module CI535 requires an older Development Environment based on a work station.

MVI uses a V24/RS-232-C asynchronous serial communication link. This link allows
communication at long distances.
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1.7.7.2 Applied Communication

Advant Controller 450 communicates with awide range of products, asindicated in Table 1-28.
Thelinks used are shown. RCOM is, in some cases, an alternative for long-distance or low-
cost/less-performance applications. The main functionality obtained is given. Additionally,
there are diagnostics generally included as a basic link function.

Diagnostics information on the communicating units is also commonly accessible via status

messages.
Table 1-28. Communication Survey
Equipment Used link(s) Functionality (explanations below)
Advant Controller 410/450 MasterBus 300/300E, RCOM R I B EA
Advant Station 500 Series OS MasterBus 300/300E E S C
Advant Station 500 Series IMS MasterBus 300/300E E
Advant Station 500 Series ES MasterBus 300/300E 2)
MasterPiece 200/1 MasterBus 300/300E, RCOM R I B EA
MasterView 800/1 MasterBus 300/300E E S C
MasterBatch 200/1 MasterBus 300/300E 1)
MasterGate 230/1 MasterBus 300/300E E
Advant Station 100 Series IMS GCOM E S C
SuperView 900 GCOM E S C
AdvaSoft for Windows GCOM R | B
S100 1/0 Bus Extension to S100 I/O E 6)
S400 1/0 MasterFieldbus EA 6)
S800 I/0 Advant Fieldbus 100 R | B EA 6)
MasterPiece 51 MasterFieldbus B
TYRAK L, SAMI, and so on MasterFieldbus R | B 3)
Advant Controller 110 Advant Fieldbus 100, RCOM R I B E
MasterPiece 90 MasterFieldbus R | B
ACV 700, DCV 700 Converter Advant Fieldbus 100 R I B
Advant Station 100 Series ES Internal bus 2)
ABB Prologger, DCS Tuner EXCOM R | B 4)
Printer V.24 | RS-232-C 5)
MasterView 320 V.24 | RS-232-C R | B E
Advant Controller 55 RCOM R | B EA
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Table 1-28. Communication Survey (Continued)

Equipment Used link(s) Functionality (explanations below)
Advant Controller 70 Advant Fieldbus 100 R I B E
ABB Active Mimic Controller RCOM B
Other manufacturers’ equipment | MVI R |1 B
PROFIBUS-DP R | B
LONWORKS Network R | B E

Explanations
1) Mainly recipe data and report data are sent.
2) Configuration data transfer.

3) The control of d.c. motorsin adrive system is integrated in the converter, which involves a
considerable exchange of signals with Advant Controller 450. A special communication
package implemented in the converter makes this adaptation possible.

4) EXCOM also provides reading of object data of thetype Al, AO, DI, DO (Analog
Input/Output, Digital Input/Output). Thisis utilized by the given product.

5) The main use of a printer for generating reportsis described in Section 1.7.8.3, Control
Functions, under the heading Reports.

6) Read/write process I/O data

R, I, B indicates Real, Integer and Boolean data, respectively. Bi-directional information flow is
possible.

E indicates handling of time-stamped events. Events are defined and time-stamped in the central
[/O of Advant Controller 450 or in distributed units of the type Advant Controller 110 and
Advant Controller 70. Advant Controller 450 sends the information to operator stations for
presentation in lists. High accuracy in time.

EA aso indicates handling of time-stamped events. Events originated in certain distributed
units are time-stamped in the Advant Controller 450. Time delay due to communication must be
reflected. When Data Set is used a supporting application program is needed in the Advant
Controller 450. Advant Controller sends the information to operator station for presentation in
lists. Less accuracy in time.

S indicates subscription of data from the Advant Controller 450 data base. It is requested by an
operator station or asimilar station. A subscription is normally an object-oriented, complex
package of mixed data used for presentation purposes.

C indicates command signals, for example complex commands including several parameters or
increase/decrease, start/stop, and so on from an operator station or similar device.
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Data Set

Information is exchanged between separate controllers (and between a controller and other
equipment indicated in Table 1-28) by means of “Data Sets,” that is messages containing
aggregates of data base information. Data Sets are explicitly specified in the communicating
controllers, as part of the application programming.

With a Data Set, the communication normally transmits cyclically between the nodes.

The cyclic time is configurable.

In addition to Data Set, other variants exist, for example MVI Set, Data Set Peripheral.

A Text Set is a type of Data Set. With a Text Set, you can send text between controllers/process
stations of the type Advant Controller 410/450 and MasterPiece 200/1 using MasterBus 300.
Transmission of a Text Set is commanded from a PC program.

For a detailed description of Data Set and Text Set, see the reference sidALal
Configuration Advant Controller 400 Series.

1.7.8 Process Control

Advant Controller 450 offers powerful features covering all aspects of process control in most
application areas. For information on the application language used, the principles of
configuration/application building and the functional resources, see the following sections.

1.7.8.1 Application Language

General

Process control applications are programmed in the ABB Master Programming Language
(AMPL), a function-block language with graphic representation which has been developed
especially for process control applications. The language is characterized in this way: each
function is seen as a building block with inputs and outputs. The function of such a block can be
simple, such as a logic AND function, or complex, such as a complete PID regulator. A program
written in AMPL is referred to as a PC (process control) program, and the building blocks are
called PC elements. The range of ready-to-use function blocks is wide and powerful.

You can program a controller in AMPL fully on-line with the programs running and controlling
the process. If required, you can block part of a PC program, a complete PC program or the
whole controller during programming. You can also develop programs off-line in an engineering
station and load them into the controller at a later stage.

In addition to functional PC elements, AMPL contains a humber of structural elements for
division of a PC program into suitable modules which can be managed and executed
individually. You can give the modules different cycle times and priorities so that both fast and
slow control operations can be managed by the same PC program.

The inputs and outputs of an element are connected to the inputs and outputs of other elements
or to process I/O points. Picking these elements and making these connections constitutes the
programming work. The resulting PC program can then be documented graphically, which
Figure 1-4QGillustrates.
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=Dl 1. 1/ START

When adedicated station is used for programming, it can be connected, either directly to the
controller to be programmed, or indirectly via another controller in the communications
network. For remote access, the public telephone network can be used.

Signals are represented in engineering units throughout the whole application program.

This facilitates the configuration work, especially in connection to arithmetic operations. It also
simplifies reading and understanding of the graphical documentation of the application
program.

Scaling of an I/O signal from an electrical variable, for example, 4 - 20 mA, to avariable
expressed in engineering units is made in the data base for the point.
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Figure 1-40. Example of Automatic AMPL Document Printout

Type Circuits

To boost application programming productivity even further, the engineering stations support
the use of type circuits, that is, control solutions that are repeated frequently in an application
area or in a specific application project. For instance, atype circuit may comprise all the
functions required to control motors of a certain type, or pumps, valves, temperature loops, and
so on, including all the necessary controller data base definitions for 1/0 and operator
communication.
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User Defined PC Elements

Another way to implement your frequently used control solution and ensure afully integrated
engineering environment is to make use of the option User Defined PC Elements.

A user defined PC element appears in every sense as a standard PC element. Actually the
control solution of a user defined PC element is defined by other PC elements. Seeillustration
in Figure 1-41.

. Library of
Co_ntr_ol goglo_n ______ user defined
~ 7 PC elements

—'— VALVEC ‘

‘ USER
\ —FLEMENT

LUBE [
olL
Reuse
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- - - T/ 1
ot USER
g USER
‘ Stanalinl g\ EvienT — ELEMENT ‘
I Signal in 2 Signal out
LgﬁF COMPRES|——————
‘ Signalin 3 | ‘
‘ USER
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‘ Signal in 4 ‘
SEAL
olL
.- . . - 1

Figure 1-41. Process Objects Implemented as User Defined PC Elements
By designing your application with user defined PC elements you are gaining:
»  Significant reduction in translation time
. Memory saving with reuse
*  Similar documentation in Function Chart Builder and On-line Builder
. User defined PC element hierarchy

. Reduced man-hours in commissioning and maintenance.
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1.7.8.2 Principles of Application Building

Figure 1-42 illustrates how process signals available in the data base are linked to the AMPL

application program.
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Figure 1-42. Simple Control Function Realized in AMPL
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PC Elements and Functional Units

Besides the PC elements, the function library consists of functional units. Functional units are

available to supplement the library for more complex functions. A functional unit is a package

of different program functions such as PC element, data base element and operator’s functions.
This simplifies the realization of combined functions with both the control function and
associated operator’s handling via a display screen and keyboard.

The application can be a closed loop control function or a motor or valve control function
requiring an advanced “face-plate” for the operator.

You can use several functional units in combination.

The functional units are also used individually. Examples of this can include a measuring circuit
with alarm activation/deactivation and display screen presentation or a simple command
function from the operator to the process.

You can freely combine the functional units with other PC elements.

Figure 1-43illustrates the application of functional units in a complex burner control.
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Figure 1-43. Principle of a Functional Unit Application
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1.7.8.3 Control Functions

The main built-in control functions available for application building are grouped and presented
briefly below. Most of the functions are supported by PC elements, that is the PC elements are
the base of the functionality of the Advant Controller 450.

For alisting of those PC elements included in the basic system program module and the
different optional program modules, see Section 1.7.3.3, Program Module Contents.

For detailed function descriptions of the different PC elements, see the separate reference
manual, PC Elements Advant Controller 400 Series.

Logic and Time Delays
. Basic Boolean functions
e Composite Boolean functions

«  On/off delay, pulse generation.

Sequence Control
e  General structuring functions

e Sequence control influenced by standard IEC 848.

Data and Text Handling

You can arrange text strings to be presented on the operator station display screen or used ir
event printouts.

Calendar Time Functions

Date and time can be used when an automatic function shall be started or when a report is
printed out.

Arithmetic

Standard arithmetic expressions as well as special functions are available.

Positioning

Positioning is a general term for position measurement and position control of d.c. and a.c.
motors and hydraulically and pneumatically servo-controlled mechanisms in industry.

A special circuit board, DSDP 140A, is used together with a suitable pulse transmitter such a:
QGFA 110, QGFA 110 V or the equivalent. (It is also possible to connect other transducers.)
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The circuit board communicates directly with PC elements for rapid positioning in which the
pulse generator is used for feedback of actual values. A processor is provided on the circuit
board for the fast calculation in the inner loop of the positioning system. The positioning board
has aflexible design and is intended to perform several functions, together with different PC
elements:

. POS-A(0) Length measurement

. POS-A(1) Positioning with analog output signal

. POS-O(0) Positioning with digital output signal for three speeds

. POS-O(1) Positioning with digital output signal which can be pulsed

. POS-L Length measurement with digital output signal with coincidence.
The following functions and properties are available:

—  Position measurement via an incremental pulse transmitter and a direction
discriminator and a hardware counter which updates a software counter at regular
intervals.

—  Three pulse inputs adapted for the ABB pulse generator QGFA 110: A channel,
B channel and STROBE. Maximum frequency 80 kHz.

— Analog output for speed reference, 11 bits + sign. 1€V or 0 to20 mA.

—  Position control ON-OFF with fast, medium-speed or slow retardation to the interval
“correct position.” Position control ON-OFF with pulsed control. At low speed, the
output signal is not constant but is pulsed forward to the “correct position” with pulse
lengths varying with the deviation from the “correct position.”

—  Functions on the board are supervised by means of self-testing. Faults are indicated
by the illumination of LEDs on the board.

For a detailed explanation of the positioning system, see the nfamwédning System.

Pulse Counting and Frequency Measurement

These functions are used for different applications in the industry, such as position
measurement, flow measurement, speed measurement, synchronization of machine movements,
and so on. The pulse-counting function requires special hardware.

e The cycle time for the reading-in program is determined individually with the parameters
in a DB element. After the reading-in, the values are converted to process-related units and
checked against limits. The limits which are exceeded are stored in the data base.

e The pulse-counting/frequency measurement function requires hardware module
DSDP 150. This circuit board is used for both pulse counting and frequency measurement
and has inputs which can be connected to pulse generators with a frequency of up to
10 kHz.

. DSDP 170 is a circuit board which is primarily intended for positioning/length and
speed/frequency measuring. Maximum pulse frequency is 2.5 MHz.

. DP820 is a module which is primarily intended for positioning/length and speed/frequency
measuring. Maximum pulse frequency is 1.5 MHz.
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PC program
D ATE

Reports

The report function permits you to connect a printer to the Advant Controller 450 system to
print out ssimple reports.

Figure 1-44 shows an example of a simple report which is “edited” with the help of data base
and PC elements. Values, date and time are transformed into text strings.

D="SHIFTREPORT BOILER™

TEXT

PC program
MAN control

PRINT

or
TIMER

1 L

1 L

D= “Time’™]

TIME

PC program

D="Acc. oil cons.”"—

TEXT

1 L

Totalizer

D="tons” —|

Figure 1-44. Example of Simple Report

SHIFT REPORT BOILER
Time 1993-12-24 19:18:04
Acc. oil cons. 1.76 tons
Acc. water cons. 280 tons
Exhaust gases (peak):

CcoO 120 ppm
02 1.8 %

Some notes regarding the printer and report application follow:

¢ You can direct the printout of a report to a printer connected to another Advant Controllel

on the control network.

e Advant Controller 450 has a REPORT PC element, which makes it possible to initiate a
hard copy printout of a display in an operator station.

e The printouts can be made, upon operator demand, event-driven and cyclic.

e The print out of application information, that is data base lists and PC program diagrams
is done on a printer connected to the configuration tool.

3BSE 002 415R701 Rev A

1-99



Advant® Controller 450 User’s Guide

Chapter 1 Introduction

As an dternative to a controller-connected printer, you can use the facilities from alarge
operator station (Advant Station 500 Series, MasterView 800/1). Actually, thisis the most
common way of printing information from any station in a control network. Advanced reports
can be arranged from the contents and layout viewpoint. Also, you can use alocal operator
station for reports. In the latter case, the display information from a MasterView 320 is printed
out. Oncethe report/display is configured, it is possible to remove the MasterView 320. In other
words, MasterView 320 in such an application can be used as a configuration tool only.

For further information regarding report generation in operator stations, see the appropriate
separate documentation.

Supervision

Process supervision has an important role in a control system like Advant Controller 450.
Any logic state transition in the process or application program, or any limit transition of a
process variable or complex calculated variable, can be defined as a point of event.

Events can be time-stamped with aresolution down to 1 ms, which enables you to perform
excellent analyses of cause and effectsin complex situations.

Events can be defined further as alarm points. The operator’s attention can be drawn by audible
signal or a flashing light requiring acknowledgment. Such handling can be built up in an
application program with the support of the powerful FAULT element. An operator station

which is part of the MasterView 800/1 or Advant Station 500 Series provides powerful ready-to-
use event and alarm handling.

Measuring

You can connect process variables with different electrical representations as follows:
e  Standard signal types, 4 - 20 mA, 0- 10 V.

. Pt 100, Thermocouple

. Pulse, Frequency.

Pre-filtering is important in digital systems to obtain interference-free control and logging.

The irrelevant frequency content in the process signals must be limited.

Standard signals for current and voltage are pre-filtered in steep active hardware filters whereas
temperature measurement signals are filtered by integrating A/D conversion. In addition to
hardware filtration, the software can select digital filtration with single pole filters and with the
required break frequency.

In the case of temperature measurement, linearization is performed in accordance with the type
of Pt 100 transducer or thermocouple selected. Linearization through root extraction, for
example with pressure difference measurement, can be selected if required.

1-100

3BSE 002 415R701 Rev A



Advant® Controller 450 User’s Guide
Section 1.7.8 Process Control

Feedback Control

Powerful functions for feedback control are provided with a great number of PC elements and
functional units. Examples of applications are:

Basic PID control

Cascade-coupled controllers

Ratio control

Manual control from central/local operator’s workplace

Controlling final elements with two- or three-paosition action

Override control

Batch control

Split range

Gain scheduling or other adaptation strategies

User-defined control strategies combining the range of available algorithms P, Pl, PDP,
PIP, DER, INT, FILT-1P/2P, P-DEADB and RAMP.

The built-in features in one of the complex loop controllers, the functional unit PIDCONA, are:

Several control modes with built-in priority scheduling

Automatic tracking for bumpless control mode changeover

Cascade inputs

Differentiation, either of the measured value or the control deviation
Parameter scheduling

Forcing control of the output signal

Limitation of set-point and output with respect to amplitude and rate of change
Limit supervision with event and alarm handling

Powerful operator interface.

Self-tuning and adaptive PID algorithm.

It is easy to combine such a loop controller with supplementary functions, for example
interlocking, start-up and shut-down sequences, calculations, process optimization and so on

Fuzzy Control

The function FUZZYCON allows the user to specify the control algorithm using fuzzy control,
which is an applied science of fuzzy theory. Moreover, the function supports multi variable
input and multi variable output, that is several controlled variables and manipulated variables
can be handled simultaneously. To the operators, FUZZYCON exposes the same “look and fe
as other functions, that is PIDCON, with respect to object displays and dialogs. This is also trt
for other run time features and most of the engineering tasks.
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Motor and Valve Control, Group Start

High-level functional units are available for applications such as valve control or group control
of motors. The built-in features in one of the complex motor controllers, the functional unit
MQOTCON, are:

»  Supervision of control circuits

. Evaluation of interlocking

*  Control of on/off

e Supervision of motor current

. Running of tests from the motor site

»  Control from central/local operator’s station

. Manual/Auto running

. Forward/Reverse running or selection of High/Low speed.
. Presentation of Motor/MCU diagnostics (MOTCONI).

The functional unit MOTCONI has the same functionality as MOTCON. The difference is that
MOTCONI controls INSUM Motor Control Units (MCU) over the LONWORKS Network.

Drives Integration

For large control systems, built on Advant Controller 450, the connection to ACS 600 drive
systems is made via Advant Fieldbus 100. Each fieldbus node connects up to 24 drives through
an optical ring.

BBl scvacomman ¢

l‘_“ ‘“] Advant Controller 400 Series

110 110

AF 100 I 5800 1/0
e

Optical ModuleBus
280 g

Figure 1-45. AC 400 configuration with drives
Information from the drives:

Process values are sent as cyclic data, with an updating frequency decided by the
application engineer. The data enables the control system to have access to basic
information such as speed, current, torque and diagnostic information.

Information from the controller:

A set point for speed or torque in percentage or absolute values can be sent. It is also
possible to give commands to the drive, for example, start, stop and fault reset.

The operator support in AdvaCommand includes a number of drive specific displays and
dialogs as well as the possibility to use functions such as system status, alarm and event
handling and trend curves.

In order to minimize engineering efforts, a predefined type circuit is offered. It consists of
control logic for a drive in a system with Advant Controller 450.
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Variable Speed Drive Control

Variable-speed motor drives can be directly connected to Advant Controller 450 viaa
specialized interface board that resides in the controller. The board contains a pul se counter for
accurate rotational-speed measurement and outputs a compensation signal to an analog
converter. The accuracy normally associated with digital drives only is also made available to
analog drives. The board exchanges setpoints, measured values, start and stop commands and
indications with the drive controller.

Central Operator Station Support, Adva Command, MasterView 800/1

Using a central operator station, for example Advant Station 500 Series or MasterView 800/1
Series, provides a powerful operator interface to the process control. For further information,
see the appropriate operator station documentation.

The main areas of support from Advant Controller 450 are summarized as follows:
e Object data base

*  Alarm and events

e Group Alarm

. Reports

e  Trend Data Storage

e Status List

e  System Status List.

1.7.9 Operator’s Interface

Advant Controller 450 offers a range of interfaces to operators of different categories. A short
presentation is given below. For detailed information, see separate documentation.

1.7.9.1 Maintenance Personnel

The main purpose of this type of interface is to support fault tracing and backup handling of th
application program. There are:

e  Start mode selector, LED indicators and character display on the processor module
. Diagnostics LED indicators on most hardware modules

e Configuration tool setup for fault tracing and backup handling.
Otherwise, the normal use of a configuration tool is to configure the controller. It would
also be used to adjust and change the application in a level not reachable from an opera
station.
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1.7.9.2 Local Operator

Mimic Panel
Two alternatives are possible:

. Panel units, for example numeric display, keyboard, function keyboard, push button and
thumbwheel connected via Modbus protocol.

*  ABB Active Mimic Controller.
An Active Mimic Controller module makes it possible to control active mimic panels from
an Advant Controller 450 via one or more RCOM links. You can use the module for local
collection of inputs from push-button switches (PBs), for updating of LEDs or lamps, and
for control of an alphanumeric text display.
The display unit displays a number of text strings with 20 or 40 characters. These text
strings are programmed according to the customer’s specification and located in a text-
PROM on the Active Mimic Controller module.

You place the module in large control room mimic panels or in traditional control desks,
or use it for small distributed operator panels in the process area.

Local Operator’s Station

Two alternatives are available:

. MasterView 320

. Personal-computer-based operator station.

The operator’s statioMasterView 320 is a VT100-compatible terminal connected to

Advant Controller 450. You can connect two MasterView 320 terminals.

You can create and present process displays in each MasterView 320 terminal. Each display can
include both static and dynamic information. The static information, that is those parts of the
display which remain the same during operations, consists of an optional number of text strings.
Dynamic variables with optional appearance which are presented on the display screen are
varied by the PC program via the data base and can consist of real numbers, integers or Boolean
variables. The operator can intervene in the process by changing, via the keyboard, the data
presented in the display.

You can also program, directly from the MasterView 320, certain keys to give signals to/from

the PC program, which in turn can affect the process directly. MasterView 320 is provided with

an event-handling function which permits the storing up to 100 events for each terminal.

Of these events, 16 can be presented on the display screen at one time. The event messages are
sent to the MasterView 320 terminal and can be programmed with a special PC element,

EVENT. You can present the event list on a display and/or you can obtain a copy of the event

list as a printout if required. Dialog and error texts associated with the MasterView 320 function
can be presented in different languages, which can be defined with the configuration tool.
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Figure 1-46 below shows a monochrome VT 100 terminal with keyboard.
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Figure 1-46. VT100 Terminal and Keyboard for MasterView 320

A feature you are offered when you use a personal -computer-based operator station isthat it can
be connected via the communication link RCOM and a dedicated, or a public, telephone
network. However, you must be aware of its limited performance.

1.7.9.3 Central Operator

A central operator station of the Advant Station 500 Series or MasterView 800/1 type providesa
powerful operator’s interface.

Examples of the main functions are as follows:

Presentation of user-designed process displays, standard displays, curve displays and
reports

An effective operator’s dialog for manual control
Alarm and event presentation

Presentation of the status of the control system
Display design “on-line” directly on the display screen
Handling of group alarm

Presentation of the status of signals

Presentation of trend curves.

The central operator station communicates with the application program and the process is
controlled via the signal and object files in the data base of the Advant Controller 450.
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All of the information about the process signals connected and the process object are stored in
these files (see Figure 1-47 below).

Operator
Station

Presentation

P Dialog

v

MasterBus 300

Advant Controller 450
Program module
QC07-OPF41
Data base
A 4 A 4 .
: i PC
X program
DI DO Al AO Obj.
file | |«

A y
/!’—\

Process

Figure 1-47. Communication, Operator Station-Controller-Process

1.7.9.4 Printer

You can obtain printouts of reports, generated in the report function, or paper copies of event
lists when a MasterView 320 isincluded, with a printer connected to an Advant Controller.
For further information on the primary use of a printer for generating reports,

see Section 1.7.8.3, Control Functions, under the heading Reports.

The printer requirement specification is given in Section 3.2.6.3, Printer.

1.7.10 Availability and Security

Many factors affect the reliability and availability of a control system. Redundancy is perhaps
the first thing to reflect upon, but it is never the most important factor. Basic system properties

of the Advant OCS are, in general, more important.

Advant OCS s designed to satisfy extreme demands for reliability, availability and security.
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For further discussion of various aspects of reliability, availability and security, see separate
documentation. Some keywords follow:

»  Solid mechanical and electrical construction

*  Security against electrical interference

. High-quality components

*  Well-tested electronic units

e Thoroughly developed and tested modular software
. Easily interpreted program language for application programs, AMPL
e  Complete documentation

. Integral supervision and diagnostic functions

. Powerful tools for testing

e On-line replacement of faulty hardware units

»  After-sale service

. Redundancy.

Below you can find important information regarding security. Descriptions of the provided
diagnostics and the possibilities of redundancy in the Advant Controller 450 also follow.

Process Outputs Behavior at Interrupts

From the viewpoint of security, the behavior of the control outputs to the process in connectio
to ordered or unintentional interrupts is very important.

Advant OCS has a straightforward philosophy: all process outputs are controlled to zero (loss
elevated zero) and relay outputs are de-energized.

Unintentional interrupts are caused, for example, by the following events:

. Fault in central processing unit and memory

. Loss of power supply

. Fault in power supply

. Fault in parallel bus communication (backplane bus on CPU and I/O subrack).

In spite of the fact that an Advant Controller 450 is a very reliable system, reset of outputs to
zero cannot be guaranteed during all conditions. Always assume a combination of errors or a
incorrect system handling which can cause an output to behave in an unexpected way. This is
great importance when it comes to personnel safety and preventing expensive technical
equipment from being damaged.

Duplication for Security

Duplication of control system functions is one way to ensure that all tasks are performed
correctly. It is, however, very important to emphasize that the security in a process control
system, when it comes to personnel safety, must never be based on duplication of system
functions alone. You must always consider other measures as well.
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1.7.10.1 Diagnostics

Integrated Safety System

In the most critical applications, a specia design of the Advant OCS, the Master Safeguard,
isapplicable. It isfully compatible with the rest of the Advant OCS products, including Advant
Controller 410/450. Master Safeguard operates on the same network and from the same type of
operator stations. Functionally, the Master Safeguard is amost identical to an

Advant Controller 410/450, and is configured and documented in the same way.

System level diagnostics, including the Advant Controller 450, have an error reporting and
indicating structure that makes use of system messages, console diagnostic displays and LED
status indicators to indicate the status of hardware.

Comprehensive system diagnostics not only detect problems, but also et an operator know
where a problem is located. The diagnostic features of the system provide for timely, reliable
detection and notification of both software and hardware errors.

The diagnostic philosophy for the Advant OCS is that single-fault situations are detected and
processed.

The diagnosti cs support the maintenance philosophy of fault isolation and replacement down to
module or subassembly level.

A survey of the fault announcement in Advant Controller 450 follows. The diagnostics built in
to different modules and system functions are mentioned briefly. You can also find more
information on LED indications and so on, in connection to module descriptions. For a detailed
description of the use of diagnostics, among other things, see Chapter 5, Maintenance.

Run/Alarm Relay

The Advant Controller 450 provides one collective run/alarm relay for each processor module.
These relays are included in the supervision module TC520. The indicating contacts can be
reached viaa connector on the modul e front. Within the limits of electrical data, you can usethis
contact in any desired application function, for example, creating an audible alarm or
interlocking certain process objects in the event of a controller safety shut-down.

The main reasons for de-energizing the alarm relay and opening the alarm contact are:
. Fatal Error in CPU and memory

. Fatal Error in program execution

. Loss of power supply in the controller subrack

»  Switch over depending on loss of communication on S100 I/O bus extension if
redundancy.
NOTE

Only a single contact function per processor module is available. They are
normally closed but are open when there is an error.
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LED Indicators

Most of the replaceable hardware modules are equipped with LED indicators.
A green LED indicates running.
A red LED indicates fault.

Some modules provide additional yellow LEDs for increased maintainability, for example send
and receive information on communication modul es.
Indications in Application Software

Diagnostics information is available in the data base and in PC elements, which meansit is
possible to build up, for example, different control strategies with respect to the status of
relevant functions and hardware modules. It is also possible to arrange external fault
announcement of internal controller disturbances and faults.

System Messages and System Status

If the controller isincluded in a control network with a central operator station such as Advant
Station 500 Series Operator Station or MasterView 800/1, the following facilities apply.

e System messages:

—  Give information about probable cause of malfunction in coded form or plain
language.

»  System status displays showing fatal or non-fatal errors in:
—  Controller total function
—  Redundant functions
—  Processor module
—  Power supply
—  Auxiliary functions like fans, and so on.
—  Communication
—  Connected terminals and printer
—  Process I/O boards and units.

Most of this information is also available with a connected engineering station, but the
engineering station is not arranged to suit an operator.

Diagnostic of CPU and Memory
e  Time supervision of operations
e Continuous parity check of RAM
—  One-bit errors are corrected automatically
—  Two-bit errors results in safety shut-down.
e  Total check of RAM during start-up
e Supervision of checksums on program card

e Supervision of bus error.
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Program Execution Check

Execution check by “watchdog” is carried out with respect to three priority levels.
Task reference, supervision time and consequences at exceeded time are given below:

e Timer task - 100 ms - safety shut-down
e Application program - 5 s - safety shut-down

. Idle task - 30 minutes - system message about a system too heavily loaded.

Diagnostic of I/0 Modules

All I/O modules are checked regarding missing hardware or errors in the addressing logic.

It is common to all I/O modules that, if any error is detected, an alarm and a message go to the
operator. The error is also indicated with a red LED on the front of the board. The application
program handles necessary actions via the data base. Different types of I/O modules have
adapted diagnostics and error handling. For further information on this topchapter 5,
Maintenance

Diagnostic of Power Supply
e Supervision of the internal 24 V supply and the stabilized 5 V supply
»  Applicable supervision of power supply for sensors

e Supervision of the battery backup supply.

Other Diagnostics and Error Handling

Adequate diagnostics and error handling are also available/possible for the following equipment
and functions:

e Communication links
e Terminal/printer connection
. Fans

. Redundant functions in general.

Supervision Module

The System Status Collector TC520 in the controller subrack performs certain system
supervision. Diagnostic signals from power supply units and fans within the cabinets are
connected to TC520.

The front connector of TC520 provides the connection for four extra user-defined supervisory
signals (24 V). Two of them are intended to be used for redundant 1/O voltage supply
supervision. The signal cables may not be extended outside the controller cabinets due to the
risk of interference.
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1.7.10.2 Redundancy

In general, the following subsystems and functions are available with redundancy:
*  Mains distribution network

e \oltage supply, 24 V

e \oltage regulation, 5V

. Battery and charger

e CPU and memory

*  Network communication

. GCOM

. MVI (Multi Vendor Interface) communication
. RCOM

*  MasterFieldbus

+  Advant Fieldbus 100

+  S100 I/O Bus extension

* 1/O module.

You can add redundancy within a specific controller in a flexible way to meet the desired
demands upon system availability.

The controller utilizes different principles of redundancy for included subsystems. Both hot
stand-by and independent parallel operation are used. Duplicated hardware is primarily used
what is known as 1:1 implementation.

Maintainability is always provided by diagnostics, fault announcement and adequate unit
exchangeability.

Mains Distribution Network

Redundant a.c. networks, or a combination of an a.c. network and a d.c. network, are primaril
connected to separate circuit breakers and power supply units. Secondarily, at 24 V level,
the two networks are wired by diodes. The controller always needs an a.c. supply for use by
certain external equipment such as modems. In the case of redundant a.c. networks, automa
relay devices are used to maintain the power supply in case of a single network error.

The duplicated equipment is normally in parallel operation, sharing the load. In the event of a
single failure, the full responsibility is taken over bumplessly by one piece of equipment.

Power Supply, 24 V

Duplicated power supply units for 24 V d.c., secondarily wired by diodes, are utilized.

This is the same redundancy solution as for mains distribution network. The wiring diodes are
distributed to the 5 V voltage regulators in the controller subrack. When redundant powering c
I/O subracks is desirable, a voting unit is used.
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Voltage Regulation, 5 V

The stabilized 5 V supply is organized as n+1 parallel voltage regulator modules sharing the
load current. The n modules are required to meet the demand. The extramodule giveswhat is
known as n+1 redundancy. In the event of asingle failure, the full responsibility is bumplessly
taken over by the remaining equipment.

Thenisequal to 1 in the standardized Advant Controller 450.

The 5V supply isdistributed as single supply to each module.

Battery and Charger

You can duplicate the battery unit and the backup power supply. The main reason to duplicateis
to double the battery capacity.

Processor Module

Processor module redundancy is available. In this case, the controller contains two processor
modules, each including memory for system and application software. One processor moduleis
acting as primary, the other is backup (hot stand-by). The primary processor modul e controls the
process. The backup stands by to take over in case of afault in the primary. The changeover is
done bumplessly and in less than 25 ms. During the changeover, the process outputs are frozen.

Following a changeover, the system operates as a system without redundancy with only one
processor module in operation. You can replace the malfunctioning processor module while the
system is running. After the replacement is carried out, the system once again has a redundant
processor module.

If an error arises in the backup unit, you can also replace the backup unit while the system is
running.

Errors which occur in the backup unit can never affect the primary unit's operation. The primary
unit and the backup unit are logically separated from one another.

Hardware errors in the primary processor module cause the system to perform a correct
changeover. These hardware errors are “single errors.”

The application programming and the communication are totally unaffected by the redundancy.
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Processor Module - Fault Tolerance Principle

The principle of fault tolerance in the redundant processor modules is based on continuous
updating of the backup unit to the same status as the primary unit. This enables the backup unit
to assume control without affecting surrounding systems in a bumpless manner.

This principle involves dynamic division of the program execution into execution units and the
creation of rollback points at which the processor module’s status is completely defined.

In this context, the processor module’s total status is defined as the processor module’s interr
status, that is, the contents of the processor registers, plus the contents of the data memory.

The backup unit’s status is updated each time the primary unit passes a rollback point, enabli
the backup unit to resume program execution from the last rollback point passed, should the
primary unit fail due to error.

In order to minimize the amount of information involved in the update, the backup unit is
updated only with the changes taking place since the latest rollback point.

Between rollback points, these changes that writes in the data memory, are stored in a log buf
in the backup unit. At a rollback point, the processor’s total register contents are also written
into the data memory, so that this information is also logged. Once the rollback point is
established, the logged write operations are transferred to the backup unit's data memory.

If the primary unit fails because of an error, the backup unit resumes execution from the last
rollback point, which means the last execution unit is partially re-executed by the backup unit.
In order to re-execute a portion of the execution unit without affecting the peripheral units (1/0
and communication units), the peripheral units’ references are also logged between rollback
points. During re-execution, the results of the peripheral units’ references, which have already
been executed, are used, rather than re-executing them. The results of read operations are
retrieved from the log, and write operations pass without execution, since they have already
been executed. The peripheral units’ statuses, then, are not affected by the re-execution in au
way, except for the time delay which occurs.

The RAM included in the processor module provides automatic error detection and error
correction.

. If one bit becomes incorrect in a storage location, this is corrected automatically. If the
error repeats, a system message is sent to warn that the memory is about to become
defective.

. If two bits become incorrect in a storage location, the system changes over to the backu
unit.
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Network Communication
There are two alternatives for network communication redundancy available.

Normally, the duplicated submodules are distributed to separate carrier modules, an
arrangement which provides maximum availability. See Fi