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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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6 Ethernet Based
" Wireless Network

! Programmable Logic Controller (PLC)
2 Central Processing Unit (CPU)

3 Distributed Control System (DCS)

4 Field Control System (FCS)

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

VELY Ol oY oyled (Vo J 25 dlone


http://joc.kntu.ac.ir/article-1-1000-fa.html

[ Downloaded from joc.kntu.ac.ir on 2024-05-17 ]

\#V 3,05 sxe J S sla 55k o 5T

S A s

OT 4368 (6,8 ol a3 b 51 5 Lgd 0,03 el 5 53 o,
b s e (6 805wl bl il g s S l oS

S Caials 5 i) ol 0355 0, dIS sla byl LS5

350 3 e el 5 oo et leds) sl 5l 5 0
Slpo, b g Lo C}U:_.p\ e NS I MGV :ng‘..p
sl F S s ssh e 4 S 0 b el 5 i plolis

sl 0B 0313 OLES 0, 5LES el 3 4 gai S5

-

235j135054) w A) 420 yal
Micro- A}"
processor Jyw PR B NPCHTI
~
[
Communication
system

FlLbLol S0 Kb o el 5 6K sls tie ¥ S

JQ‘M_‘..» [t
JUS. iamus iso
uwl,mu‘ Faauslyd
PES
el
wRylhs
Fially L 4=l
ek a3iay Bk
Jae
1»—@—1—47 ST 4 s
Fgasels 290253909
s e b L
—T FSK A5 (ygauwigio b
- .
. )
"‘J'SL“ —_ 42385 guie
/ + —_
lelbl
uBjlag
SuollS

[Flo s Sl a5 45503 &S5 ol 5lsla B ISCs

Jlasl gl @ o8 ol ol ol 3 ds o 53 05816 (gukmy JolSS
T N gt PV N P R P
preie opl Jo i 6l 38l s K s, Dle el 5
Sl 5 S 558 ool Olial Bl 03Y el o 5 llenl oSG

o s e g B Caliies OBl Lo g el sl ol
&meéﬁcﬁg)}-héﬂbnub)b)‘ el 5 & Ol
(6 Ken Sl iman 5 S 1 Sl 1y S 0o ¢ 1 el 5
o3l 31 OL s b o 65 b il o 03l K 31 jrendl 5 m

OIS ¢ Ll 5 2l nble (5,87 ok (o s far 51 52,08
Sl i J ST Gl s 5 Shes (555 Jlizs 3ljen 5 03l
e Sl a5 ilesT & ol F 25 o 5 (o (s
P Emle gl oddiosls Wdar (6598 5 oaio J 287 sla
(ks ez 5 GLL i 5 igd e 03 )sT o> sljen 5 ail> s
S s DLl g el T js wde la (gl b LA Wy,
A dal g o jlamtl e J ST Gl

S > Sl Gax was Si9bs Y
Cxuo 38 s

JAS 4l 2 53 oge pis dn B (55585 0 AT i ol 02
yh gh gy Shae 5 oS U S e 5 G GRs
"o pd gl § -1-Y

S Jelse (Y SO 6 b el 5 eSS 5 amw s 5o
) azils g AlS
GBI Lol e s Shos 5 g Sl g5 535 0158 05531 555 g5l @

Sl 56013 0 4u A
el SGS b sl OT L b e sl sl JoSS @

Sl (55585 31p ol (K5 S Sn
ol el 5 dr 5 53 Sd Ly Jole oy tege Oy (oo lily ol 53 o7
.:;;Sdl::qqz@ef}JUTthMJJwvfguadebﬁ_U&
Y gama) 3 puome 015 b il o ¢ S ol (slaslte L B3I L oS
S P MA Jeme sls el 5 53 (Sly o B0 5 S
23,5 w2l b el 5 3, Shes 3502 (6l L oo 53 0ol nl 5

|

Sl 553 63,208 B o b S5l o
L 53 kol Ko ode Sos sls Koo (6,5 LK OGH @

ol s Sles 354

eshe 0T 55 a8 Clodd 03357 0,5 el 5 S5 e O S5 5o
CRYmMA sl SIS Sl eslizal U LU, 6,15 sl s
Sl ot 35 o> D) oy Dl g ple b L1155 OIS
Ol ¢ J S dsle gla guzeils o esde s L el oy
8 Camly ol Tl o ld e 5 ke DL )15
Ul (gl 215 35 0l a5 650 53 15 o oiSla 0
Jaze 00,8 4y el 7 51 65 o311 IS o 0T 3 o7 s
T 03 0dils 548 s oS J 8L S0l oS5 sl w3 o
;4;56»‘_g,'LﬁuLi.u;';m;S\Jn.u)‘l;ﬁj,_)x@:,,.cb;L@:g
Aol el 035 0al 5 ST (a o e ) (B S e o S

Jkﬂn)wet}}&bswlj:}su;ls-‘_gl.a:n:l:‘\f:}.i@&&l{

3 Zero and Span

L Smart Transmitter
2 Computer-Aided Design (CAD)
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R 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

> 14 PRESSURE UNITS OR % OF THE SPAN

= 4-DIGIT LCD DISPLAYS PRESSURE OR LEVEL

= AUTOMATIC TEMPERATURE COMPENSATION N ’
-«

= LONG-TERM STABILITY AND SERVICE LIFE
=~ 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)
Settling Time 120 ms @ 27°C

Thermal Drift Specified for -10 to 65°C range,
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 Resonance
5 Descibing Function

! Relay Feedback
2 Non linear Element
3 Low Pass Filter
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4 Digital Twin Aggregate (DTA)
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¢ Implementation

1 Augmented Reality (AR)
2 Digital Twin Prototype (DTP)
% Digital Twin Instance (DTI)
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