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Preface | udra+T

This book, Manufacturing Process Control and
Automation Technician, has been specially designed to
help students succeed in both academic examinations and
career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation and
Science, Engineering Drawing, Employability Skills, and a
question bank in mock test format based on the NIMI exam
pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 Y¥dd &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not compare
the Hindi version with the English version during study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of the
book.
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Acknowledgment | 3THR

The content of this book has been developed with reference
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Syllabus

Learning Trade Theory

Outcomes

LO-1 Adhere to safe working practices, environment regulation and housekeeping.
LO-2 Plan and perform Manufacturing processes, process control & automation.
LO-3 Demonstrate Batch Discrete, Continuous &Manufacturing processes.

LO-4 Apply the knowledge of numbering systems in PLC.

LO-5 Perform Memory organization in PLC and programming Devices.

LO-6 Demonstrate Programmable logic control and its application, election criteria and types.
LO-7 Execute Input and output module for programmable logic control.

LO-8 Perform operation of Input output devices of programmable logic control.
LO-9 Operate the variable frequency drive VFD.

LO-10 Install wiring of PLC based control panel.

LO-11 Construct PLC programming ladder diagram and relay instructions.

LO-12 Apply Advance Instruction use in PLC ladder diagram Timer and counters.
LO-13 Perform Interfacing of PLC and HML.

LO-14 Install and configure HMI Application software.

LO-15 Operate Supervisory data control and acquisition system (SCADA).

LO-16 Perform Interfacing of SCADA with PLC.

LO-17 Apply the Communication Network for SCADA.

LO-18 Enumerate the difference between SCADA and HMI.

LO-19 Develop SCADA architecture.

LO-20 Plan and execute SCADA with PLC Simulation Example.

Modules Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI
units. Measurement units and conversion. Factors, HCF, LCM and problems. Fractions -
Addition, subtraction, multiplication & division. Decimal fractions - Addition, subtraction,
multiplication & division. Solving problems by using calculator.

Square root, Ratio
and Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras
theorem and related problems. Ratio and proportion. Ratio and proportion - Direct and
indirect proportions. Percentage. Percentage - Changing percentage to decimal.

Material Science

Types of metals, types of ferrous and non-ferrous metals. Physical and mechanical
properties of metals. Introduction of iron and cast iron. Difference between iron & steel,
alloy steel and carbon steel. Properties and uses of rubber, timber and insulating
materials.

Mass, Weight, Mass, volume, density, weight and specific gravity. Related problems for mass, volume,
Volume and density, weight and specific gravity.

Density

Speed and Speed and velocity - Rest, motion, speed, velocity, difference between speed and velocity,

Velocity, Work,
Power and Energy

acceleration and retardation. Related problems on speed & velocity. Work, power, energy,
HP, IHP, BHP and efficiency. Potential energy, kinetic energy and related problems.

Heat &
Temperature and
Pressure

Concept of heat and temperature, effects of heat, difference between heat and
temperature, boiling point & melting point of different metals and non-metals. Scales of
temperature, celsius, fahrenheit, kelvin and conversion between scales of temperature.
Temperature measuring instruments, types of thermometers, pyrometer and
transmission of heat - Conduction, convection and radiation. Co-efficient of linear
expansion and related problems with assignments. Problem of heat loss and heat gain
with assignments. Thermal conductivity and insulators. Pressure - Concept of pressure
and its units in different system.

Basic Electricity

Introduction and uses of electricity, molecule, atom, how electricity is produced, electric
current AC, DC their comparison, voltage, resistance and their units. Conductor, insulator,




types of connections - series and parallel. Ohm'’s law, relation between V.I.R & related
problems. Electrical power, energy and their units, calculation with assignments. Magnetic
induction, self and mutual inductance and EMF generation. Electrical power, HP, energy
and units of electrical energy.

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules Engineering Drawing

Introduction to Introduction to engineering drawing and drawing instruments. Conventions. Sizes and
Engineering layout of drawing sheets. Title Block, its position and content. Drawing Instrument.
Drawing and

Drawing

Instruments

Lines- Types and
applications in
drawing Free
hand drawing

Free hand drawing of Geometrical figures and blocks with dimension. Transferring
measurement from the given object to the freehand sketches. Free hand drawing of hand
tools and measuring tools.

Drawing of
Geometrical
figures

Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-Single
Stroke.

Dimensioning

Types of arrow head. Leader line with text. Position of dimensioning (Unidirectional,
Aligned)

Symbolic
representation

Different symbols used in the related trades.

Concept and

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric

reading of Projections. Methods of First Angle and Third Angle Projections (Definition and
Drawing Difference).

Reading of Job Reading of Job Drawings related to respective trades.

drawing of

related trades

Modules Employability Skills

Introduction to Outline the importance of Employability Skills for the current job market and future of
Employability work. List different learning and employability related GOI and private portals and their
Skills usage. Research and prepare a note on different industries, trends, required skills and the

available opportunities

Constitutional
values -

Explain the constitutional values, including civic rights and duties, citizenship,
responsibility towards society etc. that are required to be followed to become a

Citizenship responsible citizen. Discuss the role of personal values and ethics such as honesty,
integrity, caring and respecting others, etc. in personal and social development.
Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance of

Professional in
the 21st Century

practicing 21st century skills like Self-Awareness, Behavior Skills, time management,
critical and adaptive thinking, problem-solving, creative thinking, social and cultural
awareness, emotional awareness, learning to learn etc. in personal or professional life.
Create a pathway for adopting a continuous learning mindset for personal and
professional development.

Basic English Use appropriate grammar and sentences while interacting with others. Read English text

Skills with appropriate articulation. Role play a situation on how to talk appropriately to a
customer in English, over the phone or in person. Write a brief note/paragraph / letter/e
-mail using correct English.

Career Create a career development plan. Identify well-defined short- and long-term goals

Development &

Goal Setting

Communication
Skills

Demonstrate how to communicate effectively using verbal and nonverbal communication
etiquette. Write a brief note/paragraph on a familiar topic. Explain the importance of
communication etiquette including active listening for effective communication. Role play
a situation on how to work collaboratively with others in a team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all genders
and PwD




Financial and
Legal Literacy

Discuss various financial institutions, products, and services. Demonstrate how to conduct
offline and online financial transactions, safely and securely and check
passbook/statement. Explain the common components of salary such as Basic, PF,
Allowances (HRA, TA, DA, etc.), tax deductions. Calculate income and expenditure for
budgeting. Discuss the legal rights, laws, and aids.

Essential Digital
Skills

Describe the role of digital technology in day-to-day life and the workplace. Demonstrate
how to operate digital devices and use the associated applications and features, safely and
securely. Demonstrate how to connect devices securely to internet using different means.
Follow the dos and don'ts of cyber security to protect against cybercrimes. Discuss the
significance of displaying responsible online behavior while using various social media
platforms. Create an e-mail id and follow e- mail etiquette to exchange e -mails. Show how
to create documents, spreadsheets and presentations using appropriate applications
utilize virtual collaboration tools to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of identifying
opportunities for potential business and relevant regulatory and statutory requirements.
Describe the 4Ps of Marketing-Product, Price, Place and Promotion and apply them as per
requirement. Create a sample business plan, for the selected business opportunity.
Discuss various sources of funding and identify associated financial and legal risks with its
mitigation plan.

Customer Service
Duration

Describe different types of customers. Role play a situation on how to identify customer
needs and respond to them in a professional manner. Explain various tools used to collect
customer feedback. Discuss the significance of maintaining hygiene and dressing
appropriately.

Getting ready for
apprenticeship &
Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search
sources such as employment exchanges, recruitment agencies, and job portals
respectively. Demonstrate how to apply to identified job openings using offline /online
methods as per requirement. Discuss how to prepare for an interview. Role play a mock
interview. List the steps for searching and registering for apprenticeship opportunities.

Introduction to
Artificial
Intelligence (AI)

Understanding AL. How does Al work? Types of AL. What can Al do? Impact of Al on Jobs &
Industries. Exploring Careers with Al Learning with AL Using Al Responsibly.
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Fig. 15.1: SCADA System Overview and Workflow | SCADA fa%# @1 3faiteh- Ud ShRIVag

Introduction to SCADA System

Definition of SCADA (Supervisory Control and
Data Acquisition) (Fig. 15.1)

SCADA stands for Supervisory Control and Data
Acquisition. It is a computer-based control system
used to monitor, supervise, and control industrial
processes from a central location. SCADA collects
real-time data from field devices and displays it to
operators through graphical interfaces for effective
decision-making and process control.

Purpose of SCADA in Industrial Automation

The main purpose of SCADA is to provide centralized
monitoring and control of large industrial systems. It
allows operators to observe process conditions,
receive alarms, record operational data, and control
equipment remotely. SCADA improves efficiency,
reliability, and safety in industrial operations.

Main Components of SCADA System

PLC / RTU - Programmable Logic Controllers (PLC)
or Remote Terminal Units (RTU) collect data from
field devices and execute control instructions.
SCADA Server - The central computer that processes
data, stores system information, and manages
communication between devices.

www.teachtoindia.com

SCADA yurreft &t aferg

SCADA (Supervisory Control and Data
Acquisition) &t g (Fig. 15.1)

SCADA a1 31 Supervisory Control and Data
Acquisition 81 Ig ek hgeR-3MeTid fA==or gurett g
SrereT ST hefla @I @ sffenfies ufcharst & AR,
gargror 3R fisror & g fama Sirm 81 SCADA thies
fearsdt & arafdes Ty 3e1 Ueha sl g 3R uwre vty
A= a1 ufehan fAdsT & fiw 38 UTfthehel $evthd o HiegH
¥ AHToRext @t waffa axar g1

3itenfier @aTea & SCADA <1 3839

SCADA o1 g1 3899 8 3ffentfies vonferat fi dhelgpa
AR 3R 0T e T 81 I8 SifuRex ot ufchar
Rt o1 3raciich Pe, ST U ohee, FaTer daell
3T Renfs &t 37 JUHUT ehl X U AT e i
AT g1 81 SCADA Sfieifites Taer # gardr,
faua-fgdr ik grem ot g g1

SCADA WuTTeft & H& e

PLC / RTU - UHIAad @ffoies dhgler (PLC) T Rete
i gfie (RTU) thiee fEarsdt & Se1 Uaha ohxd 8 3R
fAisror fAdent ot fAsarfed @awd €1

SCADA R - helg hex ST 3T i WKy &l &,

T UsieH el 8
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HMI / Operator Station - The graphical interface
used by operators to monitor system status, alarms,
and process parameters.

Communication Network - The network that
transfers data between PLC/RTU, SCADA server, and
operator stations using communication protocols.
Field Devices (Sensors and Actuators) - Sensors
measure physical parameters such as temperature
or pressure, while actuators control machines and
equipment.

Constructional Features of SCADA System

SCADA systems include computers, communication
interfaces, data acquisition modules, control
software, and display terminals used for monitoring
and controlling industrial processes.

Working Principle of SCADA System

Field devices collect process data and send it to PLC
or RTU units. The data is transmitted through the
communication network to the SCADA server. The
server processes the information and displays it on
the HMI screens for operator monitoring and
control.

Applications in Industrial Processes

SCADA systems are widely used in power generation
plants, water treatment systems, oil and gas
industries, manufacturing plants, and automated
production facilities for monitoring and controlling
large-scale industrial processes.

Trade Theory

HMI / 3iTuReR R - g8 UTfthehdl Scthy fSIgehT SUANRT
JTReR fAey 6 fAfd, s ofik ufchar drrdier &t
AR & fT = €1

FRA&E Aeaeh - ag Aead it PLC/RTU, SCADA TeR
3R 3iTaRer WM & &g TaR Ulelehiel T IUANT hech Sl
T ITGH-UGH &l g

Hies faarew (Y9R iR Tasuer) - TR a99H a1 gara
Y Aifdes RrteR t AU €, STefeh Tarmuer AefiHt ok
Iueheul &t AdfRd oed g1

SCADA yvutTef! hl Gva-reen fataamg

SCADA vuniferat & sifenfiies ufcharait i fRmrrt ik
1501 & folu Sheger, wrRgfAche gexthd, 31 srfdugu
Afeydt, 0T Afteder iR et cffiae enfaa gid &l
SCADA WUTTe! oht i fRAgia

thics farsa ufehar 21 T ahed & 3k 39 PLC a1 RTU
et ot ASId 81 Tg ST hRYAheH Acach & HIeAH &
SCADA gaR dah UfSd fehat SITdT 81 ek 39 STHehRY bl
U T & 3R SifuRer &t AR der fAgsor & fag
HMI 9 R ugfefd shear 21]

Sfteifires ufekareit & syt

SCADA yurferat el eamqes & & fdgd Iadre 933, Siel
TTfeld Iare- gfawmsii # 8 99 i sftenfies ufchara
Y TR 3R i1 o fog SuieT fekar Sirar &1

15.2 SCADA Software and Its Features | SCADA ITuedaR 3R 3Teh! faiudary
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Fig. 15.2: SCADA Software Overview and Features | SCADA GidedR: Sideiteh Qd fagtwary
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Introduction to SCADA Software (Fig. 15.2)

SCADA software is a specialized application used for
monitoring, controlling, and managing industrial
processes through a computer system. It works with
PLC or RTU devices to collect real-time data from
field equipment and display it on graphical screens
for operators. SCADA software plays an important
role in large-scale industrial automation systems.
Role of SCADA Software in Monitoring and Control
The main role of SCADA software is to provide
centralized supervision of industrial operations. It
allows operators to view system conditions, monitor
alarms, analyze production data, and control
machines from a central control room. It also helps
in recording historical data for process analysis and
maintenance.

Classification of SCADA Software

Wonderware InTouch - A widely used SCADA
software for industrial monitoring and visualization.
Siemens WinCC - Used for SCADA and HMI
applications in Siemens automation systems.
Ignition SCADA - A modern SCADA platform used
for industrial control, data management, and system
integration.

Schneider EcoStruxure - A SCADA software
platform used for monitoring and controlling
Schneider automation devices.

GE iFIX - An industrial SCADA solution used for real-
time process monitoring and data visualization.

Constructional Features of SCADA Software
Graphic Design Window - Used to create graphical
process screens.

Tag Database - Stores variable addresses linked
with PLC or field devices.

Alarm Management - Generates alerts when
abnormal conditions occur.

Data Logging System - Records process data for
future analysis.

Trend Display - Shows graphical trends of process
variables over time.

Working Principle of SCADA Software Operation
SCADA software communicates with PLC or RTU
devices through communication protocols. It collects
real-time data from field devices, processes it, and
displays the information on graphical screens for
operator monitoring and control.

Advantages of SCADA Software

SCADA software provides real-time monitoring,
centralized control, data analysis, improved
process efficiency, and quick fault detection.
Applications in Industrial Automation

SCADA software is widely used in power plants,
water treatment systems, oil and gas industries,

www.teachtoindia.com
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SCADA SiuedaR @1 afk=r (Fig. 15.2)

SCADA WedaR Teh fALy rurai g fSreent 3udiT sheger
yuTTett & ATeay T sftenfes uftharst &Y AR, Ao
3R geem & forg fasar Srar g1 ag PLC a1 RTU fRarsdi &
Q1Y BT AT § dlfch thies IUHRUN T AR dh THYT 3l
Qe fohaT ST Tk 3R 38 3iTuRext & faig mifthepet &hH R
uefefa forar ST g | SCADA it a3 g 6t
tenfies Wt gonfaat # Agayqul yffAest Rurd g1
AR ik fAisror & SCADA divedaR i sfaent
SCADA HIedaR ht q&a qfAehT Sitenfier Farer
helpd TIAETUT UG T &1 I8 SHTURex] ot fRiveH i
fasaeor e 3k Fefla fa=or sher @ wefii ot FEfRa &
hr Al 3T &1 T8 ufchar fasawor ofk wavaEma & fag
RfagTiReh 3e1 Repls eat & off Tgrrar shear 21

SCADA TTuedaR <h1 aiffenzor

Wonderware InTouch - 3ffelfiies RTRMT 3R geaicr
& foi aaruep T @ IgAT fohar S arelt SCADA
TIedmR |

Siemens WinCC - Siemens @aTe- gunferat &
SCADA 3R HMI SrIuiTi & forg SuaieT fohar Sirar &1
Ignition SCADA - 3itenfites F=ur, Se1 ueie 3R f&wen
TehIhRUT & felg IuiT faka ST arerr amegfes SCADA
ehiH |

Schneider EcoStruxure - Schneider @dTe 3UehUT
Fi R iR =0T & farg IuahT fahar S ater SCADA
TR wehid |

GE iFIX - qrdfaes awg ufehar ATRY 3iiR Ser goaieh &
forT Iyt vt ST arer sfieifies SCADA gHTem |
SCADA TigedaR i Txa-rcaes fadudary

Yrfther fsire+ fAst - mitharer ufdhar &9 91 & faw
IUANT i STt B

&7 3e1a¥ - PLC a1 thies fargal § 58 dRuad ugd ot
TUGI e 8

ATH Weie - =g yRkffaat § dares 3= $rdr 8|
a1 AT fRATen - ufdsy & fasdwor & o ufdar ser &t
Repls et Bl

¢s e - v & a1y ufchar aRkgaed & mithare ¢8 ol
yefdfa erar g

SCADA HT9edaR & T hl hrd RAgid

SCADA IfteddR IR Welhid & Ateqd @ PLC ar RTU
fEarsdi & 91y 9aR oRd1 g1 I8 Pics fSarsal § ardfdes
T ST Uehd hedl 8, 39 T ohedT g 3R 3iTurer ht
fARTt e fAEror & faw mftherer ©FF R STHRY wefifa
AT 8l

SCADA TUedR h T

SCADA STteddR ardfde T3 AR, Feftepd =i,
3aT fa=ayur, dgar ufehar gerdr 8k aikd gy gga™ ue=
FRAT 8l

e w@rare= | sy

SCADA HitedR hl eaTqeh &Y & fagd T3, SeT IuaR
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3IdTe sl # 3ftenfies ufeharsit &t ARt sk gz &
fore Sui foa Sirar 21

manufacturing plants, and automated production
lines for monitoring and controlling industrial
processes.

15.3 Digital System Implementation in SCADA Software | SCADA dTuedaR
7 fafSica RAwen &1 Frat=aaa
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Fig. 15.3: Digital System Implementation in SCADA | SCADA # fafSte Awew o1 =

Introduction to Digital Signals in SCADA (Fig. 15.3)
In SCADA systems, digital signals represent two
discrete states such as ON/OFF, HIGH/LOW, or
TRUE/FALSE. These signals are commonly used to
monitor the status of industrial devices and control
simple operations. SCADA software reads digital
signals from PLC or RTU devices and displays the
device status on operator screens.

Definition of Digital Input and Digital Output

A Digital Input (DI) is a signal received by the PLC or
SCADA system from field devices such as switches or
sensors. It indicates the current status of a device.

A Digital Output (DO) is a control signal sent from
the PLC to operate field devices such as relays,
motors, or indicator lamps.

Examples of Digital Devices

Push Buttons - Used to send start or stop
commands to machines.

Limit Switches - Used to detect the position or
movement limit of mechanical parts.

Indicator Lamps - Used to display machine status
such as ON, OFF, or fault condition.

Relays - Used to switch electrical circuits for
controlling equipment.
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SCADA # fa3fStest vt @1 afk= (Fig. 15.3)
SCADA yunferat # fafSieet f@wet at gores srawrrait e
ufafafea ad & s ON/OFF, HIGH/LOW, ar
TRUE/FALSE | 39 faeli T ImET=a: 3UdT 3itenfies
IuahruTt h fRA it AR S 3R TRet GaTerd oht
3 @=a & foi fosan S 81 SCADA TidedaR PLC &t
RTU fearsdi @ f2fSicer e uedr & 3R siTdRer Thid R
fSarsq i fAfa ueffa s=ar g1
f3fSreat gage ok f3fSea amseye di aRvmn
fefSicet g1qe (DI) ag f&a 8 Sit PLC a1 SCADA HuTTeft
&l hics f2arsgl S fg a1 9or 9 urd giar g1 ag faadt
fEarsg &t adam fRfa =Y gafar g1
fefSieat amseye (DO) ag AT f&d 8 Sit PLC & hies
fEarsal 319 Ret, AR a1 gfdhex o ot darfeld A &
IGER SIRSIGIE]
fafSieet f2ar=4l & Iergzur
g2r Fe - Al ot wId a1 Wiy shis WeiA & g suhr
fopg ST €1
fafae fer - gife vrT fi f[&afa ar afa Fr D @ aar
A & g Iy e 91d &
3f3dhar A - wf9 &t fRAfY ST ON, OFF a1 gy f=Afa
&t gaffa et o folg IuahT fohg wird 81
Rt - STt ot FRifAd @At & g faga aRuedt ot feg=
& S folg U o STd B
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Steps to Implement Digital System in SCADA
Software

First, create digital tags in the SCADA software and
assign them to the corresponding PLC addresses.
Next, design graphical objects such as switches and
indicator lamps on the SCADA screen. After that, link
these objects with the configured tags and download
the project for operation.

Tag Configuration for Digital Signals

Tags are created in the SCADA tag database and
linked with PLC digital input or output addresses.
These tags allow the SCADA system to read device
status and send control commands.

Digital Control System in SCADA

A digital control system typically includes field
devices connected to a PLC, a communication
network, and SCADA software for monitoring and
control.

Practical Example of Digital Monitoring and
Control

For example, a push button can start a motor
through the PLC, while the SCADA screen displays
the motor status using an indicator lamp.
Applications

Digital systems in SCADA are used in motor control,
machine start-stop operations, alarm indication,
safety monitoring, and automated production
systems.

Trade Theory

SCADA digedR # faftee e ar] & & =ror
a8 Ugat SCADA TitedR # f3fSteet &1 g1 8k 3=
Tafdd PLC U39 & 91 31418 &hi | 39 a1g SCADA
ThiA IR T 3R Efedher @ivg oI Ulftheper Sifesided
3SR | 5T a1g 37 Sifestaeyd ol HIfRFR fobg 1T &g
& I felh R 3R TaTed & fAT Mitee seAals &1

f3fSrea f&w=ret & fag & ifRFReA

&1 SCADA 271 S¢Tei¥ | &1 Si1d § 3R 3 PLC fefoiee
$1Yc AT 33eYc Ugd & H1Y SISl SIdT 81 & & SCADA
e 3 gl

SCADA # fafStes fd=ror yorredt

ue f3fSieat firor gomelt #§ am=aa: PLC € S8 hies
fearey, Ueh wRIAhe Acad SR AR aur s &
ey SCADA TitedaR enfad gid &

fafSiea AR sz fAi=roT A1 TagRes IerevoT
3aTEX0T & I, Ueh gar e PLC o A1eAH § HieR bl &I
TR GohdT 8, STafch SCADA ThiF gfdcher ot a1 IuahT
TR Hiex & fRAfT Taffa w=edt g1

a-lﬁmﬂﬂ' .

SCADA ¥ f2fSteat yonfarat et Iuaiv dtex fAdsror, asfia
WIE-WTY HTel, el Hohd, Raf TR ok wranfad
3Id1e yunferat & fohar ST 8|

15.4 Analog System Implementation in SCADA Software | SCADA SitedaR

# a1t fAwed &1 saf=ad

Analog System Implementation in SCADA Software | SCADA HI9edaR # UATART (A¥eH &1 Saf-aad

FIELD DEVICES SENSORS MEASURE FPLC/RTU ANALOG‘ ( SCADA SYSTEM (HMI SgFTWARE) )
(ANALOG INPUT) | |PHYSICAL PARAMETERS| | INPUT MODULE SCADA fReH (HMI WiTeadr)
AT g ¥ PLC/RTU ¥k CREATE ASSIGN T PLC CONFIGURE |
( %) il g e IS NALOG ucs Al ADDRESSES | | UNITS & 3?{1"}6; Q
= Temperat PLCAI
&E s%r:sp;ra ‘_"e Converts Analog | | Communication @“W mn Fd
T ¥R || Signalto Digital || with SCADA MONITORING SCREEN
[  Pressue Sensor » Voltage or Current Signal m?,?fgm@ SCADAZ | [ SCADA TAG CONFIGURATION & SCALING ) Grmgfgy .
m 9l (e.g.,0-1 0\/,.4-20mA) Rfea 2o i HIY {AR SCADA &7 Bifeh e 3R ThfoiaT (Meters, Trend Graphs)
Flow Sensor Alees A1 Hee A=A B T Raw Input Soaling Engineering Values mfbed Bect
@ W (318, 0-10V, 4-20mA) (e9., 420 ma) B e (A1, 33 71%)
e L
& | Level Sensor >3, mf«) !miiil ; @, ulwcmm m Id
@ AT 0-10aR 7ama) A —
L ) Scaling raw |nput to meaningful values Isplay Analog Values
1 379 Y Wels A F T HEAT ) ‘Wmmmahaﬁj
FIELD DEVICES (ANALOG OUTPUT) PLC/RTU ANALOG OUTPUT MODULE
IS R (T 313eqe) Control Signal PLC/RTU WA SISTge Hisget CONTROL COMMAND
I B Variable Speed Drive 20 TN AAmA) Converts Digital Data to (SET POINT)
= fdadier wfiz 3139 - BT T Analog Signal T v e (e i)
Control Valve Regulate Process Conditions (3, 0-10V, 4-20mA) e 321 9 v R
Waad  wfea RAG B Rfafa s A aeea &

= Temperature Monitoring m Pressure Control Systems

A AR - ZEa TATRE

INDUSTRIAL APPLICATIONS | 3eitfes 3w

Water Level Momtonng

Industrial Manufacturing Piants
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G

muﬁ'ﬁﬁ!mrkﬂ

Fig. 15.4: Analog System Implementation in SCADA Software | SCADA didedeR & gATanT fA%ew &1
wrataas
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Introduction to Analog Signals in SCADA (Fig. 15.4)
In SCADA systems, analog signals represent
continuous values that vary over time. These signals
are used to measure physical parameters such as
temperature, pressure, flow, and level in industrial
processes. SCADA software collects analog data from
PLC or RTU devices and displays the values on
graphical screens for monitoring and control.
Definition of Analog Input and Analog Output

An Analog Input (AI) is a signal received from field
sensors that measure physical quantities. The signal
is usually transmitted in the form of voltage (0-10 V)
or current (4-20 mA).

An Analog Output (AO) is a signal sent from the PLC
to control devices such as control valves or variable
speed drives to regulate process conditions.
Examples of Analog Devices

Temperature Sensor - Measures the temperature of
machines or processes.

Pressure Sensor - Measures pressure in pipelines,
tanks, or hydraulic systems.

Flow Sensor - Measures the flow rate of liquids or
gases in pipelines.

Level Sensor - Measures the level of liquids in tanks
or containers.

Steps to Configure Analog Tags in SCADA
Software

First, create analog tags in the SCADA software and
assign them to the corresponding PLC analog input
addresses. Next, configure the engineering units and
range values. Then link the tags with graphical
display objects such as meters or trend graphs for
monitoring.

Scaling of Analog Signals

Analog scaling converts raw input signals from
sensors into meaningful engineering values. For
example, a 4-20 mA signal can be scaled to
represent 0-100°C temperature or 0-10 bar
pressure.

Block Diagram of Analog Monitoring System

A typical analog monitoring system includes sensors
connected to PLC analog input modules,
communication with the SCADA system, and
graphical display for monitoring.

Industrial Applications

Analog systems in SCADA are widely used in
temperature monitoring, pressure control systems,
water level monitoring, chemical process control,
and industrial manufacturing plants where
continuous measurement is required.

www.teachtoindia.com

Trade Theory

SCADA # gAranT f@w el a1 alR== (Fig. 15.4)
SCADA vomiferat & waratT f@er fARear gl &1 ufafafaa
TR g ST 99T o 1Y d5ld I8d 8 | 3 fA=Tedl 1 ST
3ffenfies ufcharett & Argw™, ga14, UaTg iR TR oY
Hifder IRTHTex ot 71U & foig fohar STar 81 SCADA
TitedR PLC a1 RTU fSarsdl @ TATanT SeT Uehd ahdl &
3R TR qur 0T & felq Tifthehel ®hIFT WR 39 AT ot
yefefa &rar g

THTANT $YE 3R QATANT 3f13eqe i aRwuman

TN 314 (Al) a8 fme & St thies TR @ o giar @
STt efifaes ATt ! ATgd &1 I8 A I aleest (0-
10 V) a1 &ie (4-20 mA) & &9 § ot glar 21

QATART 33eye (AO) g f&a g it PLC 9 Ao
SUHRUT oI cheld dled AT ARTTA T 15t ufchar
fafaat o RdfRa wa & e S star 8|

gt fEarsal & Iererr

argaE S9R - it ar ufchareit & arae ot JTaar g1
TATg TR - UISUATSH, ¢obl AT gIsgifeleh unferal § gamg
! A9 B

vaTg TR - UisUaTs § ga 1 19 & UaTg &< bl J19dT 8
TR AW - Pl T he-]i | g9 o TR ! ATUAT 8

SCADA GigedaR # GATANT 277 hifRRTR et oh °R0T
Y ggat SCADA TiHeddR H TATANT &1 §-1¢ 3R 35
G&fAd PLC TATEINT $1YC TgH o T1Y TS i | 38 919
gefifafi gfiie ofik o1 At it ifRmR | o AR &6
foig &g &l e a1 ¢ T S mifthenet fewat sifestacd &
Ty fefep |

QATANT A7l a1 whid

QATANT ThieHT SR § U shedt gYc fAvell et arefguf
gofifRafér ot § gRRafda oedt &1 3eez & fav, 4-20
mA f& e &t 0-100°C a9 a1 0-10 bar a1 bl
gfafAfda & & fAg Thet fohar ST ghdT 81

qATAnT AR worreft &1 ster SR

Tk G GATANT AR Jotreft § PLC & GATART $19e
A 9 J 99, SCADA JUTTel! & T19 FaR 3R ARt
& fow uftheret f2eet anfaer g €1

sftenfien syt

SCADA T Q11T JoTferst el &meh =9 ¥ qradT AR,
=0T 3fiR ffenfiies fafawfor du= & Iu=T fomar Sirar @
STgl fARaR AU <l S1TaLgehdT gidt g1
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Trade Theory

15.5 SCADA Animation and Graphic Development | SCADA TR2M 3R

Uifthes faarTd

SCADA ANIMATION & GRAPHIC DEVELOPMENT | SCADA T3 3R I1fthe fadr

COLOR ANIMATION | & e ] STEPS TO CREATE ANIMATION | G-t T4 & WR0T
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VISIBILITY ANIMAﬂom?sz:z?ftgﬁl’tﬂlurj{ ) el i) i A ATON N M ATED RS
~ - A A
STATUS: OK =) - ALARM! |- % TeE)
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. Wﬂz o ==
sl sl e |'4|ﬂ —
©@ 0 00 0 0 0 © B ACTUATOR CONVEYOR | |——>
CONVEYOR MOVEMENT | S5=30 &1 St FE | MIXER ol o
L m PLC CONTROLLER
[ ROTATION ANIMATION | quf Gt =)@ E @ PLC
= ©@ o0 060 6
—
= PUMP | U CONVEYOR
[ — (%) (Rotation Animation) (Material Movement)
DIEIAT
L=, X L Ll
PUMP ROTATION | 4 &1 gof SCHEMATIC OF ANIMATED SCADA SCREEN | TR SCADA ®hlH &1 GioTag wfafftre

Fig. 15.5: SCADA Animation and Graphic Development | SCADA T-R2 gd urfther faerr

Introduction to SCADA Graphics and Animation
(Fig. 15.5)

SCADA graphics and animation are used to create
visual representations of industrial processes on
computer screens. These graphical elements help
operators easily understand machine status and
process conditions. Animation in SCADA makes the
system more interactive by showing dynamic
changes in equipment operation.

Importance of Animation in Process Visualization
Animation helps display real-time process conditions
such as machine running status, valve position, or
conveyor movement. It allows operators to quickly
identify faults, monitor equipment performance, and
respond to abnormal conditions efficiently.

Types of Animation in SCADA

Color Animation

Color animation changes the color of an object
based on the system condition. For example, a motor
symbol may change from green to red when a fault
occurs.

Visibility Animation

Visibility animation shows or hides objects
depending on process conditions. It is commonly
used to display alarms or warning messages.
Movement Animation

Movement animation shows motion of objects such
as conveyor belts or moving materials to represent
the running condition of machines.

www.teachtoindia.com

SCADA utfther 3fiR G-A2 @1 uf¥=ra (Fig. 15.5)
SCADA Tftha 3fR THIASM &1 IUANT e BhiA TR
Sitenfiies ufthareit & gea ufaffda aam & fore fvar Srar
21 3 Tfthepet da SiTaRex ot wefi 6 fRfa sk ufdhar
fafaai &t St @ g9sH | gradr akd 81 SCADA H
QAL IYHRUT TaTe | g aret faefter uRad=il ot
feaTeny guTTett oAl 31feieh Selfaea I 21

ufohar gedich- # QA2 &1 Aga

TR areafde gag ufshar fRafaat S8 afta & gem
f@fa, arca H R/ 71 FEwR i 71fd o yeffa wA o
GBI &l &1 Fg SHTuRe] ot et h 2fter uga™ &<,
IUHRUT & TeefH Y TR s 8iiR sram= uRfRafaat
TR gTeft gfdfehar q &t srgAfd 3aT |

SCADA # TflR2M & UaR

31 e (Color Animation)

AT AL yoTet! 6 AT & SmeR W fohdt sifsstere o1 31
& adT 81 IGTeX0T & foly, AT PIS IV 39 giar g af
HYeR &1 Udieh &2 1 @ olred 91 | 9gel Gehell 21

g2adr gAeM (Visibility Animation)

ST QAL Ufchar fRIfdat & raR sifssiae ot faarar
7 fRYUTAT 81 SHHT IHTIT: SUANT 3{TH T AdTa-) Taer
Ugffa &= & forg fasar sirar 81

nfa o2 (Movement Animation)

T TAL SR sfee AT <etdl g3 it i sifestare
fa bt uefefd wear € arfes wefat 6 oo fRafa ot
geIfaT S g |
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Rotation Animation

Rotation animation is used to represent rotating
equipment such as motors, pumps, or fans in
operation.

Steps to Create Animation in SCADA Software
First, design the graphical process screen using
drawing tools. Then select the object to be animated
and choose the required animation type. After that,
link the animation property with a PLC tag to reflect
real-time process conditions.

Linking Animation with PLC Tags

Animation properties are connected with PLC tags so
that graphical objects respond to actual machine
signals and data values.

Schematic Representation of Animated Process
Screen

A typical animated SCADA screen shows machines,
pipelines, valves, and sensors connected with PLC
signals.

Advantages of SCADA Animation

SCADA animation improves process visualization,
enhances operator understanding, and helps in
quick fault detection and system monitoring.
Applications in Industrial Monitoring

SCADA animation is widely used in manufacturing
plants, water treatment systems, power
generation stations, oil and gas industries, and
automated production lines for real-time process
monitoring.

Trade Theory

gufa gfid2r (Rotation Animation)
gof GIAeM T ITRT AYer, 1Y a1 U I gH aret
JUHRUT & TaTer ol g2 & g fomar STrar g1

SCADA GigediR # TR a9 o TRoT

Y Ugel SIS ¢od hl JUINT hch Alfthehel UfchdT Thi
39T &1 50 a1% foi sifssiae &t gide T 8 39 A
3R 3 THAA UhR &1 TIT i | TG 1 IIdfdeh
T ufckan fefaat ot wefia & & fog geiaes 1ot ot
PLC &7 & a1 fefes @i |

PLC &7 & Q1 T-H2E il foleh swean

QAR 70T &l PLC &1 & A1 STiET SITdT g dlfch T1fthehel
ifsstee ardfae AL R ok a1 Al & SIER
ufdfehar ¢ 9|

s ufehar hia o1 whidfes Regor

Ueh 9T TR SCADA ThiF & #efiH, urguersH, area
3R YR feamy ST & it PLC et @ 92 8la &1

SCADA TiieH & a1y

SCADA T2 Ufehar geaich &l dgar a1 8, JifuRex
&l THET I T 1T 8 SR aRd Ffe ug== qur yorred!
AR & ggrrdar axar gl

et AR 7 srguiT

SCADA T a1 amueh w9 ¥ fafAmtor 3=, St 3uar
gonferd, faga Sare W, det 3R A9 I e
TATfeld I eT8-1 | aredfdes 9ud ufehar AR &
e Il foham SITar 81

15.6 Conveyor System Animation Using SCADA | SCADA T 39dNT &ich

FR AQwen =

Conveyor System Animation Using SCADA | SCADA T 3UaN #¥a H-aa% RIeed TR
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Fig. 15.6: Conveyor System Animation Usin
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Introduction to Conveyor Control System (Fig.
15.6)

A conveyor control system is used to transport
materials automatically from one place to another in
industrial environments. Conveyors are commonly
used in production lines, packaging plants, and
warehouses. The system is controlled by a
Programmable Logic Controller (PLC), while
SCADA software is used to monitor and visualize
conveyor operation.

Role of SCADA in Conveyor Monitoring

SCADA provides a graphical interface that allows
operators to observe conveyor status in real time. It
displays motor operation, belt movement, and
sensor conditions. Operators can start or stop the
conveyor and detect faults through the SCADA
screen.

Components of Conveyor System

Conveyor Motor - Drives the conveyor belt and
provides the required motion.

Belt - The moving surface used to transport
materials.

Sensors - Detect product presence, position, or
system conditions.

Control Panel - Contains PLC and electrical
components used to control conveyor operation.
Steps to Create Conveyor Animation in SCADA
Software

First, design the conveyor layout on the SCADA
graphical screen. Add objects such as conveyor belt,
motor symbol, and sensors. Configure animation
properties such as movement or color change to
represent conveyor operation.

Tag Linking Between PLC and SCADA Screen
Create SCADA tags and link them with the
corresponding PLC addresses. These tags allow the
SCADA screen to receive real-time signals from the
PLC and control the conveyor system.

Conveyor Control System

The system includes sensors connected to PLC
inputs, a motor connected to PLC outputs, and
SCADA software used for monitoring and control
through a communication network.

Working Principle of Conveyor Animation

When the conveyor motor is activated by the PLC,
the SCADA animation shows belt movement. Sensor
signals are also displayed to indicate product
detection and system status.

Industrial Applications in Material Handling
Systems

Conveyor animation in SCADA is widely used in
packaging industries, assembly lines, warehouses,
mining industries, and automated material handling
systems.
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Trade Theory

shaaR =0T yotret @1 af= (Fig. 15.6)

TR A0 JoTTett o1 3UANT Sftenfiies arararor # arft
! Ueh RIH & gHR VI deh ETfeld U ¥ URag e &
foIq foram ST 81 ek ohT FIHTI: SYTNT ST ereHl,
s St Ga=t 3R Mem & fohar STraT €1 39 YTt ot
UHITAee difores dheteRk (PLC) gRT Adf3a fasar Sirar &,
STafch SCADA GTUeaR ol SUINT hraax HdTel i
T ofR geate & g e ST 81

Faar FTRT # SCADA it sffarant

SCADA T TTfthehel $e¥thd UGTH ohdT g Sit SRR ot
IRATIh T H R & A 3 Y srgfa qar 81 a8
g1 3iTaRex SCADA BhiF & ATeH ¥ PR Pl WICE IT €I
X Gohd & 3R FfedT o1 udT o7 Tepd &

FHAIR YUTTeAl & "eeh

FHAUR JIeR - FAR e Bl TaTd! g 3R 3MaFeh i
U et gl

e - gg nfashta adg fSraer Suaht gl ot uReagT &=+
& fore fomam stram 21

AR - Id1E &t IufRAfA, A a1 yomett i fe&afaa & gar
T g1

aheld 9Tt - 399 PLC 3R fagld g gid & fien Suah
HATR YT ohi IR ot & faw v srar &1

SCADA TUedR # FadR TR 9911 & =R0T

TG uget SCADA TTfthehel ThIH TR thdIR A3 fSuiTs
TR | AW e, Hler Udieh 3k TR I 3ifestae S|
AR AT i &M & g 71 a1 &1 gRad+ s
TR O &t HIfRTR R

PLC 3iR SCADA &h1F & o= aw fafar

SCADA &1 §91¢ 3R 38 Gaferd PLC Ug & I1Y foids i |
T &7 SCADA ©hIF &t PLC ¥ aredfdes I9g @t ure
e 3R HeaIR UTTelt ol AT e bt 3rgAfd &d 81

FHaar AT yomeft

39 YUTTet! § PLC $Yc & S8 AR, PLC 3¥cye 9 &
AR 3R RIS Acddh & ATerH & FIRET qor fFsor
& feig ST fobar ST atelr SCADA dftedeR e giar
=

FHaWR TR &1 hrRf fRAgia

STe eh=adaR Atex PLC gRT afeha &t SITdt 8, aa SCADA
THTARM dee i Tfd ot Uaffd ordT1 81 3G &l uga™ 3R
TuTTel! <t ATt oA & foig IR e off efefa fag
ST 1

arft gsfei yonfagl # sienfies srguatn

SCADA & 3R T-HLM T &TUeh =9 § TehfSiT I,
gt yonfaat & Iui fmar ST g1
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MCQ's | srgfaeredta as

Q1. Which parameter is most critical for selecting a
SCADA communication network? / SCADA
FRAFA Aeadh &1 Ta7 FId GHY HaH Ageaygof
Rrfier -1 giar &2

(a) Network Speed / Jead nfa

(b) Cable Color / haet @t &1

(c) Switch Brand / f@a stig

(d) Monitor Size / AifAeR T 3MThR

Ans. a | Sol. : Higher network speed ensures faster
data transfer and system response. / 3= Jcad Tfd a1
31 ¢T3 faen Reat=g giafad et gl

Q2. Which communication protocol is commonly
used in SCADA systems? / SCADA fRQ%ed & am=ia:
fra i wieiata &1 Iuah forar ST 82

(a) Modbus / #issg

(b) HTTP / Terdiéidt

(c) FTP / uwdidt

(d) SMTP / qauwdidt

Ans. a | Sol. : Modbus is widely used for industrial
communication in SCADA systems. / Atgsq 3ffeifie
HaR # SCADA &% & folu aarues w0 & Iudh fhar sirar g1
Q3. Which software layer of SCADA is responsible
for database management? / SCADA T PIF-9T
HITEAIR R 321 HaeH & fag fAwiqr 82

(a) Field Level | fhieg daat

(b) Control Level / dheid daa

(c) Supervisory Level /| GuRaATgSRI dtael

(d) Enterprise Level [ TexuTss ad

Ans. d | Sol. : Enterprise level manages historical data
and reporting. / YexUTES ciae fdgie ser ok Raifér ar
geie T 8

Q4. Which screen in SCADA displays alarms and
event notifications? / SCADA # &i-dt Th 3rems
3R TreAT gaTe yefefd et 8?2

(a) Trend Screen / ¢s &hi A

(b) Alarm Screen / 3t Thia

(c) Recipe Screen / fadt whiA

(d) Control Screen /[ @held ThiA

Ans. b | Sol. : Alarm screens show critical system
faults and warnings. | 3@ Shie Hgaqut Rer Jfeat ok
drafa et geaie 8l

Q5. Which communication medium is preferred for
long-distance SCADA communication? / it gft &t
SCADA H9R & fat foher WaR Areas &t wrafderar &
STt 82

(a) RS-232 / 31RWy-232

(b) Fiber Optic Cable / ®TgeR 3iffed dhaa

(c) USB Cable / gugst sheret

(d) HDMI Cable / TagtTH3NE e

Ans. b | Sol. : Fiber optic cables provide high-speed
and noise-immune communication over long
distances. / BIgeR 3iffeeeh dhaet adl gt & fag 3= 7fa ok
R-gfeRief TR geH el 81
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Trade Theory

Q6. Which component is responsible for direct
control of equipment in a SCADA system? [/ SCADA
favew # Susvur & uer fAeor & fAe o |1 gew
eer T @?

(a) HMI / TergHag

(b) PLC / digereht

(c) Data Historian / e feweifRa=

(d) Report Generator [ Rulé SRex

Ans. b | Sol.: PLCs (Programmable Logic Controllers)
directly control field devices and processes. [ digerdt
et thics fearsaw oik ufeharatt @t FifFa & g1

Q7. A technician is preparing HMI setup with a
PLC. What should be done before starting
communication? / Qe deh=fa= PLC & 91 HMI
YT IR TR IET &1 HOR Y Hed F g T HAT

Tifge?
.
n.2 BLL

Power Generation Plant
YlaR SR Wie

(a) Configure project settings / WSt afd iR
he AT

(b) Paint the panel / &9 &t TT=T

(c) Cut the wire / R apreAT

(d) Measure voltage / @St HTGAT

Ans. a | Sol. : Before communication starts, the
project settings must be configured so the HMI can
work properly with the PLC. / 99R & &<+ 9 Ugdl
Totee Tfé HIfRRR ST gidt &, drfce HMI PLC & 91er gt
AN T B AR b |

Q8. What is the purpose of alarms in SCADA
systems? / SCADA f@%eq & e &1 3229 T &2

(a) Increase system load / fa%e# s TgmT

(b) Notify abnormal conditions / M= f@faai $r
AT AT

(c) Reduce system monitoring / f&er AifAeRaT &7 @t
(d) Decrease communication speed / &R &g
hH hAl

Ans. b | Sol. : Alarms in SCADA help operators
respond quickly to process abnormalities. / SCADA &
3TATH 3HTUReRT ol UfehdT S SATHTATST WR deft & ufdfehar
P H 7S T g

Q9. Which component in SCADA architecture
interacts directly with field devices? / SCADA
anfhear & & T1 gesh WY Fies Rasdya & g
$eIQaE T 82

(a) SCADA Server /| SCADA TR

(b) HMI / TaqHamg

(c) PLC / digerft

(d) Data Historian / 3e1 fgwifRkaa

Ans. c | Sol. : PLCs interact directly with sensors and

actuators in the field. / diued g thies & TR 3R
QeQeH o 91 §erqac dhedl gl
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Q10. Which component of SCADA provides
graphical interfaces to operators? / SCADA T &I+
T geeh 3HTIe? i UTfthehel $eThd USTH hedl 82

(a) PLC / diuerdt

(b) HMI / TaqHamg

(c) Sensor /| ¥R

(d) Actuator [ TeRIEeR

Ans. b | Sol. : HMI (Human Machine Interface) helps
visualize process data and control commands. / HMI
(FrA maf gexthar) wfdha Ser iRk From st el
faS1areTTest A | g T Bl

Q11. A pump runs in the wrong direction. What is
the likely result? / afe dq 7era fem A g@, at dwfaa
R @ ghm?

(" ROTATION ANIMATION | gof= @i

B &)

| PUMP ROTATION | 4U &1 yuf

(a) Poor fluid flow / ga uarg &H g

(b) Better painting / &g sgax gRft

(c) Higher packing speed / @fch mifa st
(d) Weight measurement / asi= #19 gl
Ans. a | Sol. : Wrong pump rotation reduces proper
fluid movement and lowers pumping performance. /
Uq Y TeTd gui 32 8l 5a TaTg ol A e ad & SfR Ud &t
HTIETHAT T ST &

Q12. Which of the following is NOT a common
feature of SCADA systems? [ {31 & & & &Ir SCADA
w6 g fRAgtvar a8 82

(a) Real-Time Data Monitoring / Rad-ergd et AffaeRar
(b) Remote Access Control / Rele Taq heret

(c) Employee Attendance Tracking / et IufRifa
efeh

~

[

)

(d) Alarm and Event Handling / 31 3R gde gsfei
Ans. c | Sol. : SCADA systems focus on process
control, not HR management. / SCADA f&%H &1 &g
gfehan =01 R gid1 8, = o A1 dameH uey W)

Q13. Which type of SCADA architecture is
commonly used for large, distributed industrial
systems? [ o2, faaRa sienfie fRAew & A am=e:
fohe ueR &Y SCADA srifdieamar o1 Iuat fakan straT 82
(a) Monolithic / B ifafaes

(b) Distributed / fs&i=gds

(c) Centralized | dectsss

(d) Standalone / ¥gard=

Ans. b | Sol. : Distributed SCADA architecture handles
multiple locations efficiently through networked
control. / fe¥ffegds SCADA snfdheerar Acad & A1eaH 4 &g
RIET St gt & ¥ Yefad o g
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Q14. What is the primary function of a SCADA
system? [/ SCADA % &1 q&a & &1 8?2

(a) Design mechanical parts / Fifac ¥ ot fESTe He
(b) Supervisory control and data acquisition / Tdidefor
AT 3fiR Se1 arfdug

(c) Manage company finances / &ut &t fa<iia sawen
geifad e

(d) Develop marketing strategies / fagur orifaat
faenfaa s

Ans. b | Sol. : SCADA systems provide real-time
monitoring and control over industrial processes. /
SCADA fa%eH siteifies ufdharett 6t daa-erga ARt ok
[ERENRHEEICIE]

Q15. What is the main advantage of using SCADA
systems in industries? / Sei # SCADA f@wew &1
R ATH T §?

(a) Increase in raw material cost / @<a AT &l ARTd A

I

(b) Real-time process monitoring and control /
grdfaes GHY Ufchar AR 8fiR fAisror

(c) Manual data entry / #37e ST Ug!

(d) Increase manpower requirement / #94reR
SR 7 Jfg

Ans. b | Sol. : SCADA systems provide real-time
visibility and control, reducing errors and downtime. /
SCADA f%cH ardfdes T9 &ht gaar 3R =01 Uam el
&, e Ffeat oIk sreversd # T 3 8

Q16. Which device commonly connects field
equipment to SCADA systems? /[ SCADA f@w=n @
IuAnT fohaT SiTar &2

(a) Printer [ fifer

(b) PLC (Programmable Logic Controller) / digerft

(c) Mouse / a13@

(d) Display Monitor / fé&=t HifAex

Ans. b | Sol. : PLCs act as intermediaries between field
devices and SCADA systems. [ fgerdt hies f3asd ik
SCADA f8%eq & g 7eay & ®U # &R ol 8l

Q17. Which communication protocol is commonly
used in SCADA systems for device interaction? /
fearsy de¥aer@ & fag SCADA fawew # sk =R frw
IR Wikl &1 IUTT fahar STrar 8?2

(a) SMTP / uogwdidt

(b) Modbus [ gfssg

(c) HTTP / Tadididt

(d) FTP / uwdidt

Ans. b | Sol. : Modbus is a widely used protocol in
industrial environments for device communication. /
AIsaq e arararor § 3UeRvl HAR & oy &Aeh €9 J
IYANT fohaT SiTaT 8|
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Learning Outcome | 3ifémy afRoms - 16
16.1 Perform Interfacing of SCADA with PLC | SCADA @1 PLC & |1

ST AT

SCADA-PLC INTERFACING SYSTEM | SCADA-PLC ScvbiaiT fawen

SCADA SERVER / OPERATOR STATION | SCADA IR / 3iTq¥ey W2

CENTRAL MONITORING | &idd fPR

SCADA HMI DISPLAY | SCADA HMI f2&<t
DATA COLLECTION | 22T HI@
ALARM MONITORING | 3/ fPRTY

REMOTE CONTROL COMMANDS | fi#ie &¢idt sHis

A
Real-time Data to SCADA
SCADAT e (TWO-WAY DATA EXCHANGE
COMMUNICATION NETWORK y
e ek ' fg-anff Se1 fafaw
ETHERNET | 2RA¢ : Control Commands from SCAD.
SERIAL COMMUNICATION | Hiftaet 9ar SCADA R S\t HHiE
A\ 4
INPUTS | 399¢ o [i] S e e OUTPUTS | 313cYc
¥ g Bl 0 v "
INPUT MODULE | 379 TSt OUTPUT MODULE | 3T32Y< ATSYA
@g -oj’ PLC CONTROLLER —
FIELD DEVICES o— EXECUTING CONTROL LOGIC | gict wiiford fRerg
Fies fRasa Temperature  imit switch DATA PROCESSING | 21 f1afdi Totor valve
SENSORS | 3% ACTUATORS | IHJUR

MAIN PURPOSE OF INTERFACING:

« Centralized process monitoring and contro] | ¥fsan &t Fgigra Rt 3R fAdzor

* Remote access to industrial equipment |

3PS I9Ervil ds e taad

» Efficient data collection and management | F2Iet ¥e1 ¥rg 3R wefe Lo )
APPLICATION EXAMPLES: Power Plants, Water Systems, Manufacturing | 3gTg0T: UTaR &iie, aie faveH, ﬁqﬂmwﬁn

Fig. 16.1: SCADA-PLC Interfacing System | SCADA-PLC gexthfa fawewn

SCADA-PLC Interfacing System

Definition of SCADA-PLC Interfacing (Fig. 16.1)
SCADA-PLC interfacing is the process of connecting a
Supervisory Control and Data Acquisition (SCADA)
system with a Programmable Logic Controller
(PLC) to monitor and control industrial processes.
The PLC performs control operations in the field,
while the SCADA system supervises the process and
displays real-time data to the operator.

Purpose of Integrating PLC with SCADA System
The main purpose of PLC-SCADA integration is to
provide centralized monitoring, data collection, and
remote control of industrial equipment. SCADA
allows operators to observe machine conditions,
receive alarms, and adjust system parameters
without directly accessing the PLC hardware.

Main Components of SCADA-PLC Interface System
PLC Controller - Executes control logic and collects
data from sensors and field devices.

SCADA Server [ Operator Station - The central
computer where SCADA software runs to monitor
and control the process.

Communication Network - Transfers data between
PLC and SCADA using communication protocols such
as Ethernet or serial communication.

Field Devices - Sensors and actuators connected to

www.teachtoindia.com

SCADA-PLC gexthfaT wurreft

SCADA-PLC SethfaT &ht ufmsr (Fig. 16.1)
SCADA-PLC gt gg ufehar g fSiad sitenfe
ufcharatt et AR 3R =T & folg Supervisory
Control and Data Acquisition (SCADA) HoTTeft @t
TIHEe dffoiep shetek (PLC) & SST STaT 81 PLC thies |
=0T G @t g, Stafch SCADA YoTTeft ufehar ot
TRIdeTur Tl g 3R 3fTReR ! ardfdes T9d ST uafefd
&l 8l

PLC aht SCADA UoTTeft & AT Tehlghd e T 3827
PLC-SCADA QehlehRUT Sl H3T 3829 3ieifiich Suehvum ht
ehatepd TR, ST TUEUT 3R gR& AI=01 Ua &1 51
SCADA 3ifuRexi ot Tefie & fRafaat &1 sraetter e,
37T YT &t 3R PLC BT8R ot Te vy fohy famm
quTTet! & IRTHIeR TSI Sheat Y 3THfd 3T 8|
SCADA-PLC $e%hd HUTIelt & J&A 9ech

PLC shelerR - =01 «ifSias t Aeanfea &var g ofik IR
aem thies fearsal O 21 Uand shedl gl

SCADA TR / 3ifaex R2M - shald heR Sigl SCADA
TroedaR ufehar &t AREY 8iik A= & faw =erdarn g1

FAheM Aeadh - Ethernet a1 HRT Hrgfched 19

Tletehict ehl ST @hech PLC 3R SCADA & & e &t
3MTEH-YSH &hdl 8l
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the PLC for measuring and controlling industrial
processes.

Constructional Features of PLC-SCADA
Communication Interface

The interface includes communication ports, network
cables, protocol configuration, and communication
drivers that allow data exchange between PLC and
SCADA software.

Working Principle of Data Exchange Between PLC
and SCADA

Field devices send signals to the PLC. The PLC
processes the data according to the control program
and stores it in memory registers. The SCADA system
reads this data through the communication network
and displays it on the operator screen. Control
commands from SCADA are also sent back to the PLC
to operate machines.

Advantages of SCADA-PLC Integration

Integration provides real-time monitoring,
centralized control, improved system efficiency,
quick fault detection, and effective data
management.

Applications in Industrial Automation

SCADA-PLC interfacing is widely used in power
plants, water treatment systems, oil and gas
industries, manufacturing plants, and automated
production lines for monitoring and controlling
industrial processes.

Trade Theory

thies fRarsd - TR 3R Tauer sit sifenfies ufeharatt at
A9 3R fRifT &et & g PLC € 3 8id €|
PLC-SCADA &=IfAche gevthd il Ga-TeHsh
fagteard

39 XY H HhrgAheM I, Acddh shad, Uicielel
IR 3R SHRfAh grger A gid &, STt PLC
3R SCADA fedaR & o9 3T & HGH-UGH i rgAfd
ad 8l

PLC 3ilk SCADA @& i1 3eT freF-Ue &l i RAgia
thies f3arsg PLC ot f@=a 9sid g1 PLC =01 uium &
SR 327 ! U Shedl & 3R 39 AARY FSies! & dugid
T 81 SCADA UUTTelt ehigfAchel Acach & HIedH 4 g9
3T ! Ugd! & 8 3ifuRex ThiF W Uaffa &=t 81 SCADA
g d=ror Shwre oft wefiel o) danfard @ & faw PLC &t
g A S B

SCADA-PLC TehIarut & dTH
YUTTel! &rdT, ARd Jfe ugar 3R uwrd! 3e1 usied usH
AT Bl

Steifies w@are= | sy

SCADA-PLC gexth& o emUeh U § fagd I3, Siet
WaTfeld 3dTed ars-l | 3ienfie ufeharatt &t ATRET 3k
=0T & fotw IuahT fohar ST 81

16.2 Supervisory Control of PLC Program Through SCADA | SCADA & H1eaH

q PLC uiumH 1 qideft fAi=ror

SUPERVISORY CONTROL OF PLC PROGRAM THROUGH SCADA | SCADA & HItgH & PLC WumH &1 qdaeft fAdsor

Supervisory Level: SCADA System (Central Control Station) | Tdaeft T=: SCADA Rwen (S A= &g)

o= ok, [aantl]

Zone 1:

StartIStop Bunons @ Selector &mtches

Operators Momtor Industnal Processes & Send Control Commands
SReR st

2 3R Frizor Fwig Werd

3# Toggle Commands [Siart / Stop Buttons | ®T¢ / =TT WJQW
FAUC K2 1S
( setector Switch | e e | C°"ﬁ.q_m"9' Element Inputs

T
[Toggle Commands | 2fTe1 IS ] <:UJ

Connection Layer

X Control Commands sent to PLC via
Ethernet / Senal network
(Arrow Flows) $uie / Yitaer &M 3
PLC a’tﬁmm a9 g

Communication

Monltormg Data sent back to SCQEDTA Protacols (e.g., Etherngt, Serial)

SCADA &} araet St 7 AR WSt (o, $wRete, Hifas)
Control Level: Programmable Logic Controller (PLC) | fa=0r %aR: WRmiaet aifoid dgler (PLC) ( Conce;‘{g}ﬁg“fl;“g‘fgg'fa R

Zone 3:

on Commands

& MR R fRgao

s Executing Control Instructions based  PLC
FAS fau Rdw g s PLC Memorgor Tag Addresses

Program with Logic Blocks and Rungs
WS 1D

R g e pLC T | || OPERATOR NPUTH Rt ]

forg PLC AW

[PLC PROGRAM EXECUTION]
[PLC o fAwareA]

Connection Layer
(Arrow Flows)

Control Signals Device Status Feedback [DEVICE OPERATION]
o gbd @ | | feagw fRfe disds (s warer]
- Fi ; . [DEVICE FEEDBACK]
_ Field Level: Field Devices | & &R: & E'thhlﬂowr N s wreaa
Zone 4; _Il%' I@ﬂ ) Controlled Machines and Equipment vy o \area’ Plowr | aTed. [SCADA UpﬁrEs STATUS]
% 0 o . : Icq,
= = Frfia e ok 3w Pump | 9T, Sensor | ¥R [SCADA fafa

Overview of Advantages & Applications | @ 3R oy

Centralized Monitoring | 3t ATRT, Remote Operation | R¥le

Examples: Manufacturing plants, Power Stations, Water Systems, automated lmesl

F1 TP
, Real-Time Alarm Handling | arfa® e e gsfefm
T, farel! Tem, St woTTeft, Tawferd @A

Fig. 16.2: Supervisory Control of PLC Program through SCADA | SCADA & #Ategd & PLC Wi a1 uefdeft
IECEL
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Introduction to Supervisory Control in SCADA (Fig.
16.2)

Supervisory control in SCADA (Supervisory Control
and Data Acquisition) refers to the ability of the
SCADA system to monitor and control industrial
processes by communicating with a Programmable
Logic Controller (PLC). In this system, SCADA acts as
the supervisory layer, while the PLC performs the
actual control operations of machines and
equipment.

Need for Controlling PLC Operations from SCADA
Controlling PLC operations through SCADA allows
operators to manage industrial processes from a
centralized control station. It enables real-time
monitoring of machine status, quick response to
alarms, and remote operation of devices without
directly accessing the PLC hardware or program.
Methods of Sending Control Commands from
SCADA to PLC

SCADA software sends control commands to the PLC
using communication protocols such as Ethernet or
serial communication. These commands are
transmitted through configured tags that
correspond to PLC memory addresses.

Control Elements Used in SCADA Screens

Start / Stop Buttons - Used to start or stop
machines or processes through the SCADA interface.
Selector Switches - Used to select operating modes
such as automatic or manual operation.

Toggle Commands - Used to change the state of a
device between ON and OFF.

Working Principle of PLC Control via SCADA
Commands

When an operator presses a control element on the
SCADA screen, a command signal is sent to the PLC
through the communication network. The PLC
receives the command and executes the
corresponding control instruction in its program,
which operates the connected devices.

Schematic Diagram of PLC Program Control from
SCADA

The system consists of SCADA software connected to
the PLC through a communication network, with
field devices controlled by the PLC.

Advantages and Limitations of SCADA Control
SCADA control provides centralized monitoring,
quick response, and improved operational efficiency.
However, it depends on reliable communication
networks and proper system configuration.
Industrial Applications

Supervisory control through SCADA is widely used in
manufacturing plants, power stations, water
treatment systems, oil and gas industries, and
automated production lines for remote monitoring
and process control.

www.teachtoindia.com
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SCADA # gdeft fAdi=ror @61 ulR=r= (Fig. 16.2)

SCADA (Supervisory Control and Data Acquisition)
# wideft AT @ darart SCADA yonelt i 39 e @ 8
g Aremy 9 ag MuHeEd dlfoies cheterk (PLC) & I
&1 39 Jutlell # SCADA gddeft TR & ¥ # & el §,
Stafeh PLC #fiAT 3R IUeheuTt & arafdes fAe=or dares
! fAsarfed et 81

SCADA @ PLC Tare ol fRifd A Y smagaerdr
SCADA & A1ed & PLC TaTe ol [Adfd et § sifaRext
I Ueh Shaldpd I0T ©LH & SHTefies ufcharait a1 ere
e <hl gfaem e 81 ag A2fi= &t f[RAfq 6 arafas T
R, et R @fva ufafehar 3k PLC gréaaR ar uhm
! e T fohg fomT Suaol & grey HaTe i 9ed
CEIGIE]

SCADA & PLC &t fA=ur shHis de hY fafaat
SCADA SitedR Ethernet a1 @iRae shrgfache S
TAR Uieiehict el STANT eheeh PLC ot fAI=0T1 TS dotdr
&1 & HHS HIRATR fhY 1Y &7 & ATegH ¥ Ui fhy S
& STt PLC 9Kt U39 & 31%Y &1 &

SCADA Al # 3wz fohg oI aret AE=or =

WIS [ WY a4 - SCADA 33ty & arery 4 qefi=t ar
uferarail &t wIé a1 @ia A & fg IughT fhg oa €1
Aol = - @Warfald a1 Agsre Hare SiY dere Aig
T T et o foIg STANT fhy 11 &1

T pHis - fohedt fearsy &Y fRaIfa @t ON 3k OFF &
&9 ggaH o folg IuaT fhy SITd 81

SCADA His & Aread € PLC AT &1 hrf fRAgia

9 3ifaRex SCADA BhiF WR foheft =01 a ot gaTaT &,
a9 TS A d FRgfAchs Aeddh & ATegH ¥ PLC &t 9
ST g1 PLC 39 hHIS i UTd hedl & 3R 30 W™ d
Taifar o fAder &t Freorfad aear 8, 99 98 §u
YT TTfeld Bid 8l

SCADA & PLC ulumw fA=ror a1 whiifeess sma

39 JUTTet! H SCADA TITeaR hRJAcheM cddh & ATed
¥ PLC ¥ 8T IdT &, STafch hies f3arsw PLC gr1 Afad
forg Sra €1

SCADA faisror & a1 ok Harg

SCADA 3101 dhdlepd fAmRr, @fea ufdfehar ek dgar
AT G&IdT UG T g1 glelifch, I8 faua-ia

FHRGAHL Acdeh 3R I TuTTedt Shifhmes TR AR
AT g

Sftenfien

SCADA & #r1ea § wiaeft A= o1 ames ®u & fafasfor
I, faga Wi, STeT SUAR yonferdy, det 3R A9 Jam
T EETfeld IATE elrsHi # gued R 3fik ufehar
=T & forg IughT favar Srar 81
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16.3 Digital Alarm Interfacing with PLC in SCADA System | SCADA oTTeit &
PLC < 91 f2fSted sramnd sevthfan

DIGITAL ALARM INTERFACING WITH PLC IN SCADA SYSTEM
SCADAwnaﬁﬁ PLC asmaﬁﬁzamsmﬁm

FIELD DEVICES DIGITAL ALARM CLASSIFICATIONS | fRfSreet sretmf anffaor ) SCADA SYSTEM
(SENSORS/PROTECTION DEVICES) * HGHALRM | v 2ot _ » (Exceeds Upper Safe Lt | 478 v ¥ s (MONITORING STATION)

e T (A R Ao | * o T e o st SCADA surreft (R 222r)

@ 4 PLC CPU ALARM VISUALIZATION &

°_ (SIngIEIAmOL%EGSIEING COMMUNICATION %Bé% mmou ‘ﬂ’ ‘ )))

HIGH-PRESSURE SWITCH ) T ALARM DISPLAY
Fé- IR fag PLC LOGIC DETECTS —— (ALARM LIST)
N DIGITAL I(\:BNORMAL conomon [, LIIES | Py | | .
H - INPUT PLC difdt® == LOW TEMP e
LOW-LEVEL SENSOR MODULE LGl amma ==\ || hoorar m .
EMERGENCY T i
-t FeR ;'a-gf@zg e At DATA TRANSHISSION WMl e B DEERATOR
= Ethernet Modbus etc. ettt (m !{iﬂ)
= (SlGNATLgR%%L:s — $eae, Aisaw, 3 %gems FAULTSéQUICKLY RESPONDg
1 91 &l
MOTOR FAULT RELAY PLC CPU (Rt iRifi 3k —> TAKES CORRECTIVE ACTION

e wee PR S | YR FIeaTs Bl & J
IMPORTANCE OF ALARM MONITORING | 31 fPRTt &1 7ge INDUSTRIAL APPLICATIONS | 3iteitfites srqsribT
* MAINTAIN SAFETY | it e - VANOFACTURING INDUSTRIES | Rfor s
 QUICKLY DETECT FAULTS | s T STe<t el &A1 | 5

» WATER TREATMENT FACILITIES | 371 399R gfdeme
* PREVENT EQUIPMENT DAMAGE | m&‘lﬁaﬂm * OIL & GAS PLANTS | ¥ 3R g ST
| * ENSURE RELIABLE OPERATION | fegreta sarer gRfld Her « AUTOMATED PRODUCTION SYSTEMS | wranfora 3 somferdi

Fig. 16.3: Digital Alarm Interfacing with PLC in SCADA System | SCADA "uteft & PLC & &1 f3fSies sramt

Introduction to Digital Alarm System (Fig. 16.3)

A digital alarm system in SCADA is used to indicate
abnormal or unsafe conditions in an industrial
process. Digital alarms are generated when a device
or system changes from its normal state to a fault or
warning condition. These alarms are transmitted
from field devices to the PLC and then displayed on
the SCADA operator screen.

Importance of Alarm Monitoring in Industrial
Safety

Alarm monitoring is essential for maintaining safety
and reliability in industrial plants. It helps operators
quickly detect faults, machine failures, or unsafe
conditions and take corrective actions to prevent
equipment damage or accidents.

f2fStea et worrett @1 af=r (Fig. 16.3)

SCADA # f3fSiee 3TeTT HuTTelt ol SudT Sifenfiies ufchar
# ST a1 SrgRferd fRIfaat @t g & forg fhar San
g1 R3fSieat o1 a9 3 g1d & Sid ohls f3a18d AT ottt
o T R & Secte QY a1 SaraH! f[Rifd A uga
STt 81 3 sremd thies fRargdt @ PLC ao 0f¥a gid € ok
fhe SCADA 3ifaRer Th1 IR ueffd fohe S1ra €1
3ftenfirer Jrem # srar wifAef & 7aga

Sitenfiies o & R ofk Rewigar s=mg @@= & fag
3 AifRefT smasas &1 a8 SifuRe”! &t ay, #efia
fatherar a1 srgRfera feafaat ot <fter aar e afik Sueheon
<t &ifd a1 geeT3T &t Aeh h T RIS BRIATE! et
# GgrIdT T 8

Classification of Digital Alarms 2fStea sremt @1 afiepzor

High Alarm - Generated when a process parameter  gr$ 3R - 99 3T §IdT & STd ahis Ufchar tRifer FHu<t
exceeds the upper safe limit. e dir & sifdes gt Srar 81

Low Alarm - Generated when a process parameter &t ST - a9 SF BT & 59 PiS nfehar tRifter gRfaa
falls below the safe operating limit. It drar @ 2 et Sirar 21

Fault Alarm - Indicates equipment malfunction such ez aramt - IR0 &) @ I Hie Awerar a1 S
as motor failure or sensor error. IR &) gufar &1

Emergency Alarm - Indicates critical conditions that
require immediate shutdown or operator action.
Method of Interfacing Digital Alarm Signals with
PLC

Digital alarm signals from sensors or protection

www.teachtoindia.com

TUTARTAN 1T - ik uRf=Afaa ot geriar & e
i ACSTIA T SRR hl HRATS T B! g

PLC & @1y f2fStee srand et il gexdhfan & fafer
TR I1 GR&T IuHUT & UTed f3fSieet et f@wedt ant PLC
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devices are connected to PLC digital input modules.
The PLC program processes these signals and sends
alarm status information to the SCADA system
through a communication network.

Working Principle of Digital Alarm Generation and
Notification

When a fault or abnormal condition occurs, the
sensor sends a digital signal to the PLC. The PLC logic
detects the condition and activates an alarm bit. This
alarm information is transmitted to the SCADA
system, where it appears as a visual or audible
notification for the operator.

Block Diagram of Digital Alarm System with PLC
and SCADA

The alarm system typically includes sensors, PLC
input modules, a communication network, and the
SCADA monitoring station.

Applications in Industrial Monitoring Systems
Digital alarm systems are widely used in power
plants, manufacturing industries, water treatment
facilities, oil and gas plants, and automated
production systems to ensure safe and reliable
operation.

Trade Theory

& f3fSiee 31Ye Ais[e @ Siter Sirar &1 PLC Ui &
ATl ! TG ohdT & 3R hRfAche Acach o J1edd &
31t RS Y SRRt SCADA UUTTeRt St ASTdT 81

f2fSiea sramd 3 A SR JE=T 3 o1 et fRAgia
ST9 IS Y a1 3= fRAfd 3= gidl 8, d9 9= PLC ot
e f3fSiea e Ustdar 81 PLC @ffSie 39 f=&afa o uar
TATTET & 3R Teh 31T fole vt Gfcha ohear g1 g ST
ST SCADA HUuTTeft ot Bt i STt €, STet a8 sifurex
& T g2 a1 9= ga & w0 A @ et 21

PLC 3iiR SCADA & a1 f2fSieat st uonedt o1 scifen
AU

STETH YUTTelt H ST 9, PLC $YC Aisd, Uk
FHRIAhe Aedeh 3R SCADA HAifAefiT €2 afae gid €1
sftenfier AR yonfeat & srget

fefSreet s wonfardt s1 @ wu @ faga e,
fafamfor Sei, St SuaR €3, der ok e T den
EaTield 3dTe UuTterdt # gRfed ofk e g darem
gAfad & & foig IuahT fhar ST 81

16.4 Analog Alarm Virtual Simulation in SCADA Software | SCADA SiedaR
® QATERT AT a3t fAga=
ANALOG ALARM VIRTUAL SIMULATION IN SCADA SOFTWARE | SCADA HTUeddR # THTANT e agsra Rgas™

PHYSICALPROCESS |  ANALOG ] STEPS TO CREATE VIRTUAL ANALOG ALARM IN SCADA |
i wfdear SENSORS/ 0 SCADA H Tearet TATANT SHeTH a1 & TR0T
A~ TRANSDUCERS SCADA PCISERVER
AT R/ SCADA dieflyad CREATE ANALOG TAG & LINK PLC ADDRESS
= TR EER COMMUNICATION LINK 3R PLC Ta fofa &
(e. g Ethernet)
R councuns ALARM LIMITS (Thresholds)
SO\ . o (3, dwre) [ 2 Qe dees) BN B2
Lol L5 ANALOG INPUT | = ” DESIGN ALARM mmc:\'rons ON SCREEN
(0-10V or 4-20mA) T SCADA ALARM LIMITS 9 'S
T A (PROGRAMMABLE '
> (0-10v T 4-20mA) | 55 CONTROLLER)
PLC (stumeret iToh WORKING PRINCIPLE ALARM TYPES & CONDITIONS
Flow | HaTE Flow Sensor % ) ALARM GENERATED v TaR OPERATOR
Yarg IqF AT - Far Above Noml‘ High-High Alarm ACT'ONS
...................... I3 A
® > PROCESS gm >[== j :ig: ::a,m } 2%
| aferar — = . High Alarm
Pressure Sensor L match> | Nomus Oprating Range ‘ /
Pressure | Za1d <dd A ®
! SCADAALARM _, GENERATED Lo Ao | o
= LIMITS e I gof vo 1| Low-Low Alarm OPERATOR
AV Temperature Sensor SCADA 3rem dftwrd ——————» FacAbove Norma e ot ACTIONS
~ e ALARM MESSAGES  3iftRe famamy
araH OPERATOR scmzeu (HM1) & VISUAL ALERTS
Temperature | AT | S (HMI)  oreed wtar ik

. I=0"
INDUSTRIAL : ==
APPLICATIONS |®|& ‘-—.‘
aifrs "

Temperature Monitoring Pressure Control
A AR o

<

EA

Chemrcal Plants

Water Treatment Power Generatuon

Fig. 16.4: Analog Alarm Virtual Simulation in SCADA Software | SCADA 'HTCE'aTR # gt ar?mf aijam

e

Introduction to Analog Alarm Simulation (Fig.
16.4)

Analog alarm virtual simulation in SCADA software
is used to detect and indicate abnormal conditions in
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T St f&gee™ a1 9= (Fig. 16.4)

SCADA TIeddR | TATANT STeii agaiel faeeier o
ST dTUH, Sa1d, UaTg a7 TR S GATA T Uichar
IRTae § sy fRAfaat o1 uar e 3R dohd a1 &
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analog process variables such as temperature,
pressure, flow, or level. The SCADA system
continuously monitors analog values received from
the PLC or RTU, and when the value crosses
predefined limits, an alarm is generated on the
operator screen.

Importance of Analog Signal Monitoring in
Process Control

Analog signal monitoring is important for
maintaining safe and stable industrial operations. It
helps operators observe process parameters in real
time and quickly identify conditions that may cause
equipment damage or process failure.

Types of Analog Alarm Conditions

High Limit Alarm - Activated when the process
value exceeds the predefined upper limit.

Low Limit Alarm - Activated when the process value
drops below the defined lower limit.

High-High Alarm - Indicates a critical condition
where the value rises far above the safe limit and
requires immediate action.

Low-Low Alarm - Indicates a serious condition
where the value falls significantly below the safe
operating limit.

Steps to Create Virtual Analog Alarm in SCADA
Software

First, create an analog tag in the SCADA software
and link it with the corresponding PLC analog input
address. Then configure alarm limits such as high
and low thresholds. After setting the limits, design
alarm indicators on the SCADA screen to display
warning messages or visual alerts.

Working Principle of Analog Alarm Simulation
The SCADA system continuously reads analog data
from the PLC. If the process value crosses the
configured alarm limits, the SCADA software
generates a visual or audible alarm to notify the
operator.

Schematic Diagram of Analog Monitoring System
The monitoring system includes sensors connected
to PLC analog input modules, communication with
SCADA software, and display of process values and
alarms.

Applications in Industrial Process Visualization
Analog alarm simulation is widely used in
temperature monitoring systems, pressure control
systems, chemical processing plants, water
treatment facilities, and power generation systems
to maintain safe and efficient process control.
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foQ ferar SiTar 81 SCADA womett PLC ar RTU & wmed
gdfAetRa FH1sH ol IR & STTAT &, a9 TIRex hid R
3AT I4F BT 8

ufehar fA=or # waranT f@we aifdefn o aga
QAT f&rer AifeRm grfad ok @ik sienfites dare
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e SUR gfaenait iR fagld Iare yonferat # gRfaa ik
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Fig. 16.5: Analog Alarm Interfacing Between PLC and SCADA | PLC Td SCADA & #ffa gatainT arent gexthfEim

Introduction to Analog Alarm Interfacing (Fig.
16.5)

Analog alarm interfacing is the process of connecting
analog signals from field sensors to a PLC and
transmitting alarm information to the SCADA
system for monitoring. Analog alarms are generated
when process values such as temperature, pressure,
flow, or level exceed predefined safe limits. These
alarms help operators quickly identify abnormal
conditions in industrial processes.

Sources of Analog Signals

Analog signals are obtained from various industrial
sensors that measure physical parameters.
Temperature Sensors - Used to measure heat or
temperature in machines and processes.

Pressure Sensors - Used to monitor pressure in
pipelines, tanks, and hydraulic systems.

Flow Sensors - Used to measure the rate of fluid or
gas flow.

Level Sensors - Used to detect liquid levels in
storage tanks or containers.

Configuration of Analog Alarm Limits in PLC and
SCADA

Analog alarm limits are configured in the PLC
program or SCADA software by setting threshold
values such as high limit, low limit, or critical limits.
When the analog value crosses these limits, the
system generates an alarm signal.
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QATANT AT gexthfaT o1 uR= (Fig. 16.5)
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Steps to Interface Analog Alarm Signals with PLC
First, connect the analog sensors to the PLC analog
input module. Next, configure the analog input
channel and scale the signal to engineering units.
Then define alarm limits in the PLC or SCADA
software and link the alarm tags with SCADA display
screens.

Working Principle of Analog Alarm Detection and
Communication

The sensor sends an analog signal to the PLC. The
PLC processes the signal and compares it with preset
alarm limits. If the value crosses the limit, an alarm
bit is activated and transmitted to the SCADA system
through the communication network.

Analog Alarm Monitoring System

The monitoring system includes sensors, PLC analog
input modules, communication network, and SCADA
software for alarm display and operator notification.
Advantages of Analog Alarm Monitoring

Analog alarm monitoring improves process safety,
early fault detection, and efficient system
supervision.

Applications in Process Industries

Analog alarm interfacing is widely used in chemical
plants, power stations, oil and gas industries, water
treatment plants, and manufacturing systems where
continuous monitoring of process parameters is
required.

Trade Theory
PLC & T1I GA1ANT S fAell ohl Sevthd e &
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16.6 Basic Report Generation in SCADA System | SCADA HoTreil § geyd
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Fig. 16.6: Basic Report Generation in SCADA System | SCADA yorieft # gerofd Rulé sTReM
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Introduction to SCADA Data Reporting (Fig. 16.6)
In a SCADA (Supervisory Control and Data
Acquisition) system, data reporting is the process of
collecting, storing, and presenting operational data
in a structured report format. SCADA software
automatically records process values, alarms, and
system events, which can later be used for analysis,
monitoring, and documentation.

Importance of Reports in Industrial Monitoring
and Analysis

Reports help operators and engineers understand
system performance over time. They provide useful
information about machine operation, production
output, alarm occurrences, and process trends.
These reports assist in troubleshooting, maintenance
planning, and improving industrial efficiency.
Classification of SCADA Reports

Alarm Report - Displays a list of alarms generated
during system operation, including time and alarm
type.

Event Report - Records important system events
such as start, stop, or equipment status changes.
Production Report - Shows production data such as
quantity of products manufactured or machine
operating hours.

Historical Data Report - Provides stored data of
process parameters over a selected time period for
analysis.

Steps to Generate Basic Reports in SCADA
Software

First, configure data logging and tag recording in the
SCADA software. Next, define the report format and
select the required tags or variables. After that,
generate the report using the reporting tool and
export it to formats such as PDF or spreadsheet.
Constructional Features of SCADA Reporting Tools
SCADA reporting tools include data logging modules,
report configuration panels, database storage
systems, and report viewing interfaces.

Advantages of Automated Report Generation
Automated reports provide accurate data recording,
quick analysis, improved system monitoring, and
better documentation of industrial operations.
Applications in Industrial Process Documentation
and Maintenance

SCADA reports are widely used in manufacturing
industries, power plants, water treatment facilities,
chemical industries, and automated production
systems for process documentation, performance
analysis, and maintenance management.
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SCADA 21 Ruifé &t uf¥=r (Fig. 16.6)
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MCQ's | srgfaeredta as

Q1. Which unit is considered the core of a SCADA
system? /[ SCADA % &1 J&A ueh i< 91 82

(a) PLC / diuert

(b) RTU / sy,

(c) MTU (Master Terminal Unit) / TaER (AmeeR <fifae
gfe)

(d) HMI / TaqHamg

Ans. ¢ | Sol. : MTU manages communication, data
collection, and operator interfacing. / TA¢R] €49, 3T
TUg 3R 3HTURex IR T USEH T gl

Q2. Which communication protocol is commonly
used between SCADA and PLC? / SCADA 3R diuerdt
& g AT I 91 FRgRTM Hieteia IuahT faar
AT 8?

(a) SMTP / vogwdid

(b) Modbus / Tigsg

(c) FTP / gwhcidt

(d) HTTP / Tedididt

Ans. b | Sol. : Modbus is a standard industrial
protocol for SCADA-PLC communication. | Hssg
SCADA 3fR diuert & s dwR & fav veh A siteifie
HictehieT 21

Q3. What does HMI primarily provide in a SCADA
system? [ SCADA fA%ewn & vagHaiTs g &9 & &
USTH T 8?2

(a) Data storage / 3e1 @RS

(b) User interface for monitoring and control / #ifefT
3R 0T & oI o gexthd

(c) Communication protocol / &RIfFher Uitahia

(d) Sensor calibration / TR &hfetsier

Ans. b | Sol. : HMI provides a graphical interface for
human interaction with processes. / TUHang ufeharai
& Ty AT SRR & [T UTfthepdl Sethd UG T 8l
Q4. What does the RTU do when there is no
immediate command from MTU? / 5iaf gadig & i
dATehifeieh STTA2A gl gidT g af STRERY T et 82

(a) Deletes stored data / TUgId 2a1 fAer ar @

(b) Waits and stores data locally / IcitetT adT & 3fiR 3eT
! WG U G GUfgd Hedl &

(c) Shuts down / dg gl SITaT &

(d) Sends random data / aTgfde SeT1 WoidT &

Ans. b | Sol. : RTUs have storage capability to save
data until the MTU requests it. / 3TREIY 3T Pl a9 dh
R T § 919 dch THCR] RIS g1 Tl

Q5. Which communication method is most reliable
for long-distance SCADA interfacing? / @t @@t &
SCADA gevthf8n & fAT 9 U1 9aR afier 9ad@
faafa g?

(a) Wi-Fi / ar$-wr1$

(b) RS-485 | 3RTH-485

(c) Bluetooth / scfg

(d) Zigbee / forTelt
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Ans. b | Sol. : RS-485 is ideal for long-distance and
industrial environments due to its noise immunity. /
JRTH-485 el g 3R Sftenifies ardreror 7 ok ufazen &
PHRUT 3TeeLf B

Q6. Which communication protocol is commonly
used between SCADA and PLC? / SCADA 3R PLC &
da s fha wgfRdhem vieleiar o1 suah fasar
SArar g?

(a) HTTP / Tadtdd

(b) Modbus / Aissg

(c) SMTP / qeusdidt

(d) FTP / gt

Ans. b | Sol.: Modbus is widely used for SCADA-PLC
communication. / s SCADA-PLC €9R & f¢ emen
®U g IUINT fohaT ST B

Q7. Which device collects field data and sends it to
the SCADA system? / shi-4r1 f23arsd hies 3e1 v
&edT & 3R SCADA fQ%ew &l dsrar 82

(a) HMI / qagHamg

(b) PLC / diwereft

(c) RTU / sy,

(d) MTU / wadiyg

Ans. c | Sol.: RTUs are installed in the field to gather
data and send it to SCADA. | 3R thies # =AfUd gid &
3R 3e1 SCADA &t 9STd g1

Q8. A water treatment system is mainly used for? /

STl IUAR YoTTelt g fhads faw o= gidt 82

@

)

Water Treatment

Olel SUUR
(a) Purif;ing water / Ut [ & & g
(b) Cutting metal / &1g ®rea & fag
(c)
(

c) Painting parts / T &t ¥4 & fag

d) Measuring length / &aTg #1097 & fog
Ans. a | Sol. : Water treatment is used to remove
impurities and make water suitable for use. / Sicf TIR
T YT SYfGAT BT T Bl ITTNT A1 s o feig fomar
SIGIE]

Q9. Which part of SCADA manages data exchange
with field devices through PLC? / SCADA &1 shi-9T
HRT PLC < Areaw & hies f2arsdy & 91y 31 &1 S1eH-
UG hedT 82

(a) RTU / amég,

(b) HMI / Tegmamg

(c) MTU / Tadiy

(d) Historian / fgwifa=
Ans. c | Sol. : MTU handles communication and
control coordination with PLCs. /Qﬂ'cﬁ?lPLC & I IR
3R IO =g T Bl

Q10. Which communication protocol is widely used
for SCADA-PLC interfacing? / SCADA 3fi PLC
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TN & fAT i A1 ieknial aTgs ©9 @ IuahT fear
AT 8?

(a) HTTP / gaddidt

(b) Modbus / Atssg

(c) FTP / Twrcidt

(d) SMTP / gauwdd

Ans. b | Sol.: Modbus is a standard protocol for
industrial communication between PLC and SCADA. /
Aiead Sitefie TaR & fdiy Yo A Wicteid g st PLC 3R
SCADA & &g 3udiT fehar SirdT g1

Q11. A SCADA operator interface shows high
pressure and critical level alarms. What is the
main use of this interface? / Teh SCADA 3iTuex
Fehd | 3= g 3R fohfeshar taet s R @ €139

-
~

[ b
I SR
—> [ e | S

HEHTH WR ~

SCADA OPERATOR INTERFACE
THIST AT FT
a) Monitoring process conditions / Ufehar i f@fa &t

e

b) Painting machine / #2f9 &I ¥ & fag

c) Cutting material / St @1 & fag

(d) Packing product / 3a@Tg @ &< & fag

Ans. a | Sol. : A SCADA operator interface is used to
monitor process values like temperature, pressure,
and level, and to show alarms for abnormal
conditions. / SCADA 3iTuRex §ethd ol IUANT dTIHH, a1
3R TR it ufehar fRafadl & A & qur sam= f@&fa
# s e & forg fomam STrar g1

Q12. Which feature of SCADA allows monitoring
and controlling PLC devices remotely? / SCADA &t
i it fa2twar PLC fRarsd &l @eea w9 & \ifder ok
frfa e Fi srgafa 3t @2

(a) Remote Access /| Reie Taag

(b) Data Logging / se1 @it

(c) Alarm History / 3+ sfagra

(d) Manual Control / &t fA=isror

Ans. a | Sol. : Remote access enables operators to
control devices from any location. / R¥le TeR¥ ifRex
! foheft oft T @ farsd MRifAd & &t argafa aa 81
Q13. Which device stores field data temporarily
until requested by the MTU? / thies 21 &l srarft
®q ¥ Jufga &= aren f2argw = 91 8, 51« a6 f MTU
GRT 31 7 faar sme?

(a) HMI / gaumang

(b) RTU / Ry

(c) Actuator [ TeIUeR
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(d) Display Panel / fé¥=t g9ct

Ans. b | Sol. : RTU has storage capacity to store and
transmit data when MTU sends a command. / 3RE &
WIS & gl & ST TACR] & TS WS TR 3T AT Shedl
gl

Q14. Which SCADA component initiates
communication with PLCs for data collection? / 3a1
TUg & fAT PLC @ G9R fhd SCADA "eeh gRT URY faan
AT 8?

(a) HMI / gergHans

(b) RTU / 3=y,

(c) MTU (Master Terminal Unit) / AR efifa gfie

(d) Historian / fgwifa=

Ans. c | Sol. : MTU controls the SCADA system'’s data
collection by initiating communication with PLCs and
RTUs. / MTU, PLC 3fR RTU ¥ TaR URY &k SCADA
f&en &1 a1 Jug AAfRd w=ar g1

Q15. Which interface type is most commonly used
to connect PLCs to SCADA systems? / SCADA fawe#n
¥ PLC &l e e & g fohe devth o1 wad oifdas
IUINT glar 82

(a) USB / guwsit

(b) HDMI / Tadiuras

(c) Ethernet / $2RAe

(d) VGA / distiw

Ans. c | Sol. : Ethernet is widely used for high-speed,
reliable industrial communication between SCADA
and PLC. / $2R7ec SCADA 3R PLC & &9 3= 7Ifd, fasga-ia
3ftenfies TaR & A @mgs T & IughT fokar STt 81

Q16. Which cable is preferred for high-speed
communication between SCADA and PLC? / SCADA
3R PLC & o 3=a nifa WuR & fag ford haer &t
urAfAeRar €t st 82

(a) Coaxial Cable / iufaad daa

(b) USB Cable / guesft dhaet

(c) Fiber Optic Cable / wigeR diffiees haet

(d) RS-232 Cable / 3RTg-232 Fae

Ans. c | Sol. : Fiber optic cables offer high-speed and
long-distance communication. / BIgeR 3Hifed haa 3
Tfd 3R elelt G T IR UG el gl

Q17. Which network is commonly used for fast
communication between SCADA and PLC? / SCADA
3R PLC & dftwr d<1 §uR & fAw amrae: fohe Aeadh &t
Iugi fokar SiTaT 82

(a) GSM / Sfreags

(b) Ethernet / $2Rae

(c) Wi-Fi [ aré-wr$

(d) Bluetooth / sgigr

Ans. b | Sol. : Ethernet ensures high-speed and
reliable communication for industrial automation. /
gURe Sffenfiter WaTed | S 7fd 3R fawaia ¥ar gffaa
FHRAT Bl

179



Teach To India Publication Free Sample Module

Liked this sample? Get the complete book with all modules, MCQs, and practice questions.

How to Purchase This Book

Scan the QR code below to get the complete book at a special discount. Order directly from-
https://teachtoindia.com/product/manufacturing-process-control-and-automation/

Browse All ITI Trade Books at Special Discounted Prices
View the full collection at: https://teachtoindia.com/iti-books/

@A

Also available on Flipkart, Amazon, and Meesho.

Trusted by ITI Students, Trainees, and Instructors Across India.

For any queries related to our books, please contact us:

WhatsApp/Mobile: +91 9084496877
Email: teachtoindial@gmail.com
Website: www.teachtoindia.com



https://teachtoindia.com/product/manufacturing-process-control-and-automation/
https://teachtoindia.com/iti-books/
mailto:teachtoindia1@gmail.com

	Teach To India Publication
	ITI Trade
	Manufacturing Process Control and Automation Technician मैन्युफैक्चरिंग प्रोसेस कंट्रोल एंड ऑटोमेशन टेक्नीशियन
	Second  Edition
	TATA-Sponsored Trade
	Dual Language: English | हिंदी

	TRADE THEORY + MCQs
	All-in-One:
	Trade Theory
	Workshop Calculation

	and Science
	Engineering Drawing
	Employability Skills
	Exam Mock Test

	For ITI Students Across India,  Based on the DGT/NCVT Syllabus and NIMI Exam Pattern


