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Raise interest for industrial automation systems

Understand industrial control systems, their purpose and structure.
Understand the methods and trade-offs in real-time systems
Understand the terms used in publications and standards

Be able to analyze a plant and propose automation solutions
Compare the solutions used in automation with other domains

Become rapidly productive in an industrial company or public utility service.
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Production planning

Networking

Programming

Intelligent Systems
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-Requirements on quality, safety and environmental issues

— much more constraints, goals and measurements than before

- Some new products cannot be produced without automation

— Complex products, ...

- Competition: Fast response to market
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Doing complex functions with large amount of information
Costs

Productivity T

Quality ™

Flexibility T

Safety T

— Difficult/dangerous tasks with less error

History

1960s : Introduction of PLC s

1970s : DCS, Field communication

1980-90s : Standardizations, SCADA Programmable devices

2000s : Comm.: Wireless, Internet, ADSL, ..., Software technologies, protocols ...

Two Notes:

All automation systems share a common structure

They differ in the type of plant controlled, quantity of information, geographical distribution



A look at an IA system
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Automation as a hierarchy of services

5 Planning, Statistics, Finances

4{ Production planning, orders, purchase ‘ enterprise

‘admini&l‘.tration‘
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2! Supervisory
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Unit control

Field

Sensors
& actors

0{ Primary technology

Group control

SCADA =
Supervisory Control
And Data Acquisition
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Automation

Automation =
the neural system

Society

Enterprise

Trends & History = Brain

Display and react = Cortex

Communication networks = neural, spine

wat Slplolw ;1 S sagicontroller = ganglions

Sensors & Actors = Sense cells & muscles

physical plant = skeleton




Automation as a computer network

DB, Historians, E
Optimizers, MES Operator Workplaces
Plant Network T |

I 1
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Control Network

Controller m m IEC 61850 station bus
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Process  we. [re= Whoter
Instrumentation

Substation
Automation

Power Management
LV Electrification

Power generation



Life-phases of a Plant (Example: Rail Vehicle)

Manufacturers

Equipment Design

EEquipment Production

......................................................................

i Assembler Engineering:

Commissioning

Client, Service
Maintenance
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Automation Systems - World Players

Company Local Major mergers (sowgy pod a |l

ABB CH-SE | Brown Boveri, ASEA, CE, Alfa-Laval, Elsag-Bailey
Alstom-Schneider-Areva | FR Alsthom, GEC, CEGELEC, Telemécanigue,..
Emerson us Fisher Rosemount

General Electric us

Hitachi - Yokogawas JP

Honeywell us

Rockwell Automation us Allen Bradley, Rockwell,..

Invensys UK Foxboro, Siebe, BTR, Triconex,...

Siemens DE Plessey, Landis & Gyr, Stafa, Cerberus,..

€ 80 billion / year business
(depends on viewpoint),
growing 5 % annually



Automation Levels

Distributed
. Control
-, Systems

2- Supgrvisory Control (SCADA) *: pes
1- Plant @nd Units Control, Instruments".
0- Plant




Automation Levels

3- Manufacturing Execution

2- Supervisory Control (S DA)\

Summarizing data
More complex algorithms
More uncertainty

1- Plant’and Units Control, Instruipents

<

Expansion of data sets
Hard Real-time requirements
Small algorithms (computerized)
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