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The Latest Achievements in Applied Industrial Control
Mohsen Montazeri

Abstract: One of the most important and basic components in every industrial plant such as
refinery, power plant, cement factory, automotive industry, etc. is its control system, Which is
responsible for ensuring safety, performance, optimal operation with high efficiency, meeting
environmental requirements and responding appropriately to user requests. With the advancement of
technology, the design and implementation of control systems and related equipment has been
completely changed and upgraded from pneumatic and semi-automatic control systems to electronic
and intelligent systems so that the evolution of control equipment technology is several times the
main mechanical equipment of industrial plants. In this article, some new technologies with related
practical points for the implementation of control systems in industrial plants such as: Smart
Transmitter, Soft Sensor, Autotuning PID Controller, Intelligent Actuators, Hardware in the loop
Simulator, Digital twin, Application of artificial intelligence and Machine Learning are briefly
reviewed. Today, when working with industrial control systems, familiarity with these topics is very
necessary.

Keywords: Industrial Control, New Technology of Implementation, Smart Transmitter,

Intelligent Actuator, Auto-Tuning PID Controller, Digital Twin, Artificial Intelligence.
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2 Central Processing Unit (CPU)

3 Distributed Control System (DCS)

4 Field Control System (FCS)
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3 Zero and Span

L Smart Transmitter
2 Computer-Aided Design (CAD)

Journal of Control, Vol. 17, No. 2, Summer 2023

VELY Ol oY oyled (Vo J 25 dlone



S35 smee J2ST 6la 55k oy 5T \FA

S A pums

o3lizal 03 28 oy gy (Sla el £ cpl i 3 035 0l o
i

5 S 11
Jlmys 5 68 JUT gl K (305 31ai sl5 Vsame onio (slely
Siales (gl 15 5 SleMbT 3L 55 s K ol sl Cos bl o
25 4 s Ol iy s au Sl LB B e OT IS
uz:‘_;\,,‘_;.u_tﬁGL;,,);,.\.s,,,;s,,u_;,fa;\.utguuu_;})
bl 03 05 it (5 S 051 1B e 55b 4 T oo e e
Gl e 5 mlio 53 el 151 S Ol gie 4 p 5 S (ke a3
3 e e o (gl e 1l ol ol os b (65,8
Sl @Fl el 5 st Gb3l dadaly b 0l 5 J S LS
Gy Oliy e bl 5 (635050 3 Loguates s aseis
K5 4 o e e 51 (A Bl as b (65 05101 (St
Sleotnem i b5 (6318 Cand) o35 6, Sejlul LB L
e o o8 35 gn 03,2 51 4 (AL 6 o 4 g e (6,5 051
P g 5 SUE (sl o Ly s 6,8 o510 B 5 )
@5 K o5 i Vsmme il L e 0T S5l sl
s Sl DLty (s &5 WIS g0 p 5 guin (5 5 S5 0t
3l Jos (S51pm b 5 Bl Al 53 3 e (S50 sl K
w0315 5T ez iy ool Ko oy Sl 238 g0 53
3,8 o odge

:::f@w%‘}_bc;)y@(jﬂ@\}qlwgbclf
03,5 fhd 5005 55T pax @
it 5 Joe bl Olssl @
Je glulis @
Jde Gl 5 (i Hlael @
oals 5 ' izl Jue 358 e oS S s 53 4 e
Lyl anm s Gl Al bl Jube ol gl Tzl
Slbe 51 oS 5wl ol esls gy il s sl S,
3B 5 g S oS Sl e Sl (0 g 85 ke Lo ) s
[Pl

D9 | po el LPID owiss™ J gus™-Y-Y
PLTE

dodo —1-T-Y
3,58 5 6ols e, B 514 A la 3,5 JLs o)l sen (i 5o
S PID oS J 8 ol ot )l 0 pl 51 (G isl OLWT
oy Cld Doy, awd Slgigy Sl eslanal &S5 Ll S5
}&jdj%j\abu‘;ﬂ“‘ﬁjudﬂr_ﬁ@g}éj\éﬁfﬁﬁn\i}bﬂ
@l oz (slebn, chaly cpl 53 ST o Ol 1y 0 5 S
IS S s 61l PID osis” J 28 ol 855 (o las

oy Ml 3,1kl &t 5 s TS0 5 bl (6 K0
o 5 ool slas bkl ¢ Sla oy 55 Ll el ST VAAD Jlu o
W):oﬁaﬁﬁ.:\.;AJUJLZM‘A{QMJ{‘MLg‘ﬁJQw\oJiQ{}M

ST ey

] Sart Level Transmitter]

——
SERIES: LTS320
SpUMA s
&
~ MEASURES LIQUID LEVEL IN OPEN TANKS g EB%:
~ 0.1% ACCURACY §‘ = ';
~ 4-20 mA OUTPUT & DIGITAL COMMUNICATION : &

~ HART PROTOCOL INSTRUMENT new

=~ LOCAL ZERO AND SPAN ADJUSTMENTS
=~ 16:1 RANGEABILITY
= MINIMUM SPAN 16 cmH20 (15.6 mBAR)

= MAXIMUM SPAN 40.8 mH20 (4 BAR)
>~ INTRINSICALLY SAFE INSTRUMENT

= 4-DIGIT LCD DISPLAYS PRESSURE OR LEVEL Q

> 14 PRESSURE UNITS OR % OF THE SPAN
= AUTOMATIC TEMPERATURE COMPENSATION (i ’
= LONG-TERM STABILITY AND SERVICE LIFE Be-

~ BRACKET FOR 2" PIPE MOUNTING (OPTION)

SPECIFICATIONS

Performance: Unless otherwise stated the performance
specifications are at 20°C and nominal range, and errors
are shown as a percentage of the nominal span.

Accuracy Better than 0.1% including linearity,
repeatability and hysteresis errors

Resolution =0.01%

Measuring Span 6.25% to 100% of the nominal span

(See the Range Tables)
Over-pressure Limits (See the Range Tables)
Adjustments Zero & Span
Zero Adjustment Digital Calibration +15%
Linearity Adjustment 8 points within the nominal range
Damping Digitally adjustable from O to 15 sec.
Min. Response Time 0.1 second
Transfer Function Linear or square root (selectable)
Output Signals 4...20 mA, 2-wire; Digital (Bell 202
Standard FSK) using HART protocol
Fail-safe Output In case of malfunction the analogue
output is forced to the fail-safe state
of 3.8 or 23.2 mA (selectable)
120 ms @ 27°C
Specified for -10 to 65°C range,

Settling Time
Thermal Drift

Zero: +0.1% / 10°K

Span: +0.1% / 10°K at nominal range
Power Supply 12.5 to 30 VDC with no load
Supply vs. Load 18.25 VDC for up to 250 Q2

24 VDC for up to 500 Q2

30 vDC for up to 760 2
Power Supply Effect Negligible between 12.5 and 30 VvDC
Display 4-digit LCD
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5 Descibing Function
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2 Non linear Element
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