MATLAB

MATLAB ( SIMULINK)
(Distributed Control System DCS)

41 MATLAB
MATLAB MATrix LABoratory
(Numerical analysis),
(Matrix computation), (Signal processing) (Graphic)

(Interactive system)

(Dimension) MATLAB SIMULINK
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411 SIMULINK
SIMULINK MATLAB (

M-files)  MATLAB (Toolboxes)

MATLAB
MATLAB (Nonlinear complex
systems), , (Control system design),
(Dynamic systems simulation), (System identifica-
tions), (Neural network)
SIMULINK
SIMULINK

41

SIMULINK

Eile Edit Option Sirmulation Style

| 1 N m

Sources Sinks Discrete Linear Nonlinear Connection Extra

41 SIMULINK



41 (Block function Libraries) ~ SIMULINK

Source Clock
Corstarit
FromFile
FromWbrkspace
Signal Generator
Sine Wave
Step Fnc
White Noise
Sinks Soope !
To File
To Workspace
Discrete Discrete State-Space
Discrete Transfer Fnc
Discrete Zero-pole
Filter HR FIR
Unit Delay
Linear Derivative
Gain
Integrator
State-Spece !
Sum
Transfer Fnc
Zero-Pole
Nonlinear Abs
Backlash
Dead Zone
Fen
Look Up Table
MATLAB Fen MATLAB
Proolct
Product Limitter
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Sfunction Sfunction

Connections  Denmux

SIMULINK
2 (Model definition)

(Model analysis) SIMULINK

MATLAB MATLAB
SIMULINK C:> simulink MATLAB

SIMULINK 41

(Copy)
41 (Drag and drop)
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SIMULINK MATLAB

4.2

> 2.2 »+
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d=1.0 o i
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1
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Top(T) Set  Sum

2

8
7] 95541 I 1M“x :?I
e Bot(T)-Reflu sm BLT response
R
PID
By St Ke=1.78
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17 4.2 uamadaedrsszuBABIIYMs nd TAB SIMULINK
42 (Distributed Control System  DCS)

42.1

(Manual)



(Centralized control system)

50

(Sampled data control system)

©L 1959 RW-300

(Polymerization)

(Supervisory control)

(Operator guidance mode)

(Digital control system)

4.3 (Set point control mode)

(Fill-in-blanks programming)

programming)

44

(Block-oriented
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Sensor

43

PLANT Actuator

(Operator guidance mode)

Process Control Conputer

44

computer)

Westinghouse P50, DEC PDP-8

PLANT Actuator
(Set-point control mode)
(Mini-
DEC PDP-11
1 45
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Process Control Computer

Control Algorithm

=5 T .
ADC l DAC
A ‘
; ¢
Sensor D PLANT ><] Actuator

45

(Control algorithm)

(Self-tuning)

(Direct Digital Control)

(ADC)

(Model-hase control)
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function control)

(Programmable Logic Controller

(CPU)

(Sequence control)

(Programable controller)

PLC)

10

(Logic

. 1972
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(Distributed Control System)

. .1975
(DDC  PLC)
80 "
(Back-plane), - LAN (Local
Area Network) (Modularity concept)
(Software package)
(Input signal conditioning), (Validity check),
(Engineering unit convertion), (Linearisation),

(Digital filtering ~ smoothing)

(Function block) (Library)
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ASEA MASTER
CENTUM
CONTRONIC P
DC14000
HIACS 3000
LOGISTAT CP 80
MAX 1

MICON MDC 200
MOD 300
NETWORK €0
PCS 8000

PLS 80

PMS
PROCONTROL I
PROVOX
SPECTRUM
SYSTEM 6000
SYSTEM R53
TDC 3000
TELEPERMM
TOSDIC

(Chip)

4.2

ASEA

Yokogana
Hartman and Braun
Fisher and Porter
Hitachi

AEG

Leeds & Northrup
VDO

Taylor Instrunents
Bailey Controls
Philips

Eckardt

Ferranti

BBC

Fisher Controls
Foxboro

Tumbull Contral Systens

Roseinount Engineering
Honeywell
Seners

Toshiba

50
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(Off-line)

(Off-line open-loop) 4.6
(Off-line, closed-loop) 4.7
Digital Conputer
Q
A
4 =
Sersors PLANT Actuators

4.6 (Off-line, open-loop)



line, open-loop)

Digital Computer

2 .
; v
a0 o
' v s
Sensors PLANT Actuators
4.7 (Off-line, closed-loop)
(Dead time)
4.8
Process Control Corrputer
H
Sersors PLANT Actuators
4.8 (On-line, open-loop)

(On-line, closed-loop) 49

66

(On-
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Process Control Conputer
4%

\Y
Sasors PLANT Actuators

4.9 (On-line, closed-loop)

(Dedicated computer)

4.10

Digital Digital Digital
Computer Computer Computer
Plant Unit Plant Unit Plant Unit

PLANT

4.11
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Central Conmputer
Conmputer Conmputer Conputer
Plant Unit Plant Unit Plant Unit
PLANT

4.11

(Centralized computer)

4.12

Central Computer

Sensors PLANT Actuators

4.12 (Centalized Computer)



system)

(Decentralized computer system)

4.13
Central Conmputer
Conmputer Conputer Conputer
PLANT
4.13
(Multi-computer automatic
411

(Model-base optimization data)
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4.14

(Information processing system)

70
(Functional levels)
4.14
(Functional levels)
(Direct process control)
. (Data acquisition)
. (Data check)
. (Plant monitoring)
. (Open and closed loop control)
. (Reporting)
(Plant supervisory control)

. (Plant performance monitoring)

(Plant co-ordination)



. (Optimal process control)

. - (Adaptive control)
. (Failure detections)
Level 4 : Production mmm
Scheduling
Level 3 : Production Co-ordinating Co-ordinating
Control Computer Computer
Level 2 : Plant Supervisory Supervisory Supervisory Supervisory
Supervisory Computers Computers Computers Computers
Level 1 : Direct
Bodivci uC || nC uC || pC pC || pC uC || pC
Level 0 : Field
PLANT PLANT
4.14

(Production scheduling and control)

. (Production dispatching)

. (Inventory control)

. (Production supervision)
. (Production re-scheduling)

. (Production reporting)



(Plant management)

(Market and customer analysis)

(Orders and sales statistics)

(Order dispatching)

(Production planning)

(Terms supervision)

(Financial surveys)

High-level High-level High-level High-level General Purpose
Human Interface| |Human Interface Computing Computing Devicg Computer
A ;
Computer
I Shared Communication Facilities }1—)
I Y Interface Device
v e ———————————
l Field Control Field Control Data Input/Output Data Input/Output
i Unit Unit Unit Unit
Low-level Low-level Low-level Low-level
Human Human Interface Human Interface Human Interface]

4.15

(Field Control Unit

(Closed loop control)

FCU)
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(Low-Level Human Interface ; LLffl)

(Control configuration)

(Data Input/Data Output Unit ; DIDO)

(High Level Human Interface ; HLHL)

(High Level Computing Device ;HLCD)

(Plant computer)

(Computer Interface Device ; ID)
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4.2.3

(Share communication facilities)

Mean Time Between Failure (MTBF)

(Manual backup)

14



station)

Process Variable

(Bump)

Manual

Backup Station

A‘/

Computation

Section

oo

(Manual backup

4.16

Control Output

¢ Output Switching Section

—bO/:

4.16

(Standby redundant controller)

4.17

(Controller active)

»
>

Control Output

(Voting circuit)
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Backup FCU [*

Control Output

Process Variable
_—

¥ Backup FCU

417

Process Variable
—>

76

Output Switch

»

» Control Output

Lontror vutput

Control Output

418

4.17

FCU 1
\ Control Output
FCU 2 Voting (] i
Circuit
FCU 3 ‘
LOror vutput
1
1
2 3
2
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(CPU)
1/0
(Priority arbitrator) (Arbitrator)
(Update memory)

/

(CRT-based video display
unit) (Control
command) : (Configuration)

(On-line Diagnostic)
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ROM/EAROM

Watchdog timer test

(First order plus deadtime)

18

(Timer)

(Contact output)

(Instrument function)
DLAY
DLAY

(PID)



(Hardware module)

Transport delay,

FORTRAN BASIC

(Block-oriented language)

(Software module) .

(Analog time delay block)

Adapt block (

9



(mA)
(ATM)
(Scaling)
425
(Feedback control)
(Fedback Control)

3.19

(Process variable)

(Human interface)

(Valt)

(Sequence control)

4.20
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Controller

Process variable Q Set-point

PR

419

Set-point
........... — |

Process variable :

4.20
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alarm check function

input signal conversion corre:cti(.m / high-high/low-low alarm
loop - totalization :
square root extraction - check function
connec- line secment function Lomschion input open check
] pulse train input Itotalization high/low alarm check
tion (digital) filter velocity alarm check
Y
[preset output
output open check loop
loo output velocity limit o
: output high/low limit v e ‘qi
connec- pulse width output tion
PID -l
tion P cascade
preset MV
indication/control setting
output signal processing
421
(sequence control)
|
Batch status indicator
(Status) (Switch
instrument) (On-off)



	บทที่ 4 MATLAB และระบบควบคุมแบบกระจายส่วน
	4.1 MATLAB
	4.2 ระบบควบคุมแบบกระจายส่วน (Distributed Control System หรือ DCS)


