'BEERE@E T B R 538k VOL 1 1986. 10

L P

24 A

of

YL
hal

2} o}.2 2} 2}

Computer Aided Chemical Process Control

Yeong Cheol Kim, Seungbaik Rho,

Jong -Duk Kim

Department of Chemical Engineering, KAIST

Here are summarized the tremnds and the problems
of process control. And both the structure and the
elements of digital cooputer based process control
systems are also illuminated ; Briefly intraduced
the factors, of importance, influencing design
strategy, amnd those teo be considered when the
process control is applied to physical systems

using computer and computer-related instruments.
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Advarnced control applications to difficult
to-control processes (Packed bed reactor,
Large time delayed processes,etc.)

Distributed mini-micro computer networks
for control implementation

Muman factor engineering

Control of systems of interacting process-
ing units

Influence of process design decisions on

the process dynamics and control structure
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Some Current Process Control Problems

1) Complete plant scheduling and control

2) Control loop interaction and multivariable
controller design

3) A BDearch of on-line process-sensocs

4) Control system design for highly sensitive
processes having limited controller power

5) Control system design for distributed pa-

rameter processes

Recent Research Developments

1) Linear multivariable control
Loop pairing
Multivariable controller design
Time delay systems
Predictive control strateges
2) Adaptive control
Self-tuning
Reference adaptive control
3) Estimetion
State estimation
Parameter estimation
Joint estimation
4) Nonlinear systems
5) Distributed parameter system
6) CAD of control systems
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1) Mamual control

2) Local automatic control

3) Centralized, board-mounted controllers
4) Centralized computer control systems
5) Distributed computer control systems
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Fig.1l Distributed industrial camputer

control systems
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1) Better, more consistent control
(tighter quality control)
2) Higher operating efficiencies
3) Better utilization of resources
(energy, rawm materials)
4) Greater operator convenience
(less exposure to process ‘hamrds)
5) Greater centralization of control Ffunctions

(more loops per operator)



6) Improved reliability

7) Increased process safety

8) Capability of more sophistigated control
9) A Basis for better process management
10) Reduced process design and operating

tolerance
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Fig.2 Major components in a computer controlled

process
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1) Control via distributed comuter systems
2) Control via local operator’s consols
3) lLocal automatic control

4) Local marnual control
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1) Input/output betmeen the process and computer
system
2) Communication with man-mechine interface con-
sole
3) Internal system communication
Computer to camputer
Database enguiry
System synchronization and control
4) Point to point communication bebween humans
Text and graphics
Audio & video
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1) Permmnently

2) Request the comnection
3) Packet-ssmitching

4) Broadcast
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