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Preface

This book, Industrial Internet of Things (IIoT)
Technician, has been specially designed to help students
succeed in both academic examinations and career-
oriented preparation.

It includes detailed Trade Theory, 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 Q&idh T 3e8a-T &l e

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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Syllabus

Learning Trade Theory

Outcomes

LO-1 Explore ML, python module like pandas, NumPy, etc.

LO-2 Build impactful data visualizations viz. Matplotlib in Python.

LO-3 Demonstrate use of machine learning in IIoT.

LO-4 Demonstrate different types of IIoT Data Analytics.

LO-5 Implement ML, CV (computer vision) and data analytics by using hardware.

LO-6 Execute ML, Al, and data analytic python programs on Raspberry Pi/IoT Gateway and
monitor through Web/ mobile application.

LO-7 Demonstrate programmable logic control, its application, selection criteria and types.

LO-8 Demonstrate handling of open-source PLC programming software and explain
addressing input / output devices.

LO-9 Write simple PLC programs using ladder diagram to understand basic logic.

LO-10 Explore ladder programming examples on Timers, Counters, and comparators.

LO-11 Interface open PLC with Arduino and explain with examples.

LO-12 Interface open PLC with raspberry pi and explain with examples.

LO-13 Demonstrate and configure HMI (using open-source software) and explore
programming for designing applications.

LO-14 Familiarize with the Significance of Industry 4.0

LO-15 Develop solutions for interfacing programs with cloud platforms for IIoT applications.

Modules Employability Skills

Basic Career
Skills

a) Applying for a job with updated documents:

1. Building & reviewing resume 2. Cover letter 3. Application

b) Communication in English - Informal Communication (Topics include Gender, Life
Skills, Financial Literacy)

c) Communication in English - Formal Communication in Industry scenario

d) 21st Century ES Skills: Workplace etiquette, effective teamwork.

Future Work
Skills

a) Introduction to Future Work Skills

b) Platform & Gig Economy

c) Self Employment Plan (includes types of jobs students can explore outside their trade
jobs)

d) Migrating for work - Inter-state or International, success stories, safety practices
(Success Stories)

e) SDIP - Explore International jobs f) Green Mindset

Entrepreneurial
Skills

a) Design Thinking
b) Build a business plan/self-employment plan
c) Present a business plan/self-employment plan

Internet Skills

Using internet for self-learning
Using internet for job search

Professional
Skills

People Skills - peer, leader and team skills
Personality Skills

) Thinking Skills - Future thinking, creative thinking etc
d) CPD for Career Growth.

)
a)
b)
c) Sending email with attachments
d) Digital skills for alternate career
a)
b)
d
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Fig. 6.1: Safe Working Practices for Raspberry Pi, IoT Gateways, ML, and Al Applications | I=qsR¥ utg, IoT

#ed, ML Te Al 3yl @g QRfaa it snam

Importance of Safe Working Environment (Fig. 6.1)

A safe working environment is essential when using
Raspberry Pi or IoT gateways in ML and Al
applications. It helps prevent damage to hardware,
data loss, and personal injury while ensuring reliable
system performance in laboratory and industrial
conditions.

Safety Precautions

Handle Raspberry Pi and IoT gateway carefully using
proper casing. Use only recommended power supply
(5V regulated) to avoid overvoltage. Insert and
remove SD card safely to prevent data corruption.
Connect sensors and camera modules correctly
without force. Ensure proper wiring and avoid loose
connections. Maintain stable and secure network
connections.

Occupational Health and Safety Requirements
Follow standard OHS guidelines such as proper
grounding, dry working conditions, use of insulated
tools, and maintaining a clean workspace. Avoid
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Trféra @t arararor &1 A8 (Fig. 6.1)
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BSamR Y aifa, 3e1 71 8k cfaaTa e &t et & Tgraar
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O vesH gffaa exar g
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TR urg 3R [oT Hed Y IfAd T a1 IughT s
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SRIfAd urer Twers (5V fafRafaa) a1 Suah &é ) e
IR § T & ol SD &1 ot Grferd &a § g ok
eprel | SR 3R &wRT AT Y A7 et T Tt a8 @
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working with wet hands and ensure proper
ventilation to prevent overheating of devices.

Safe Procedure (Before, During, After Execution)
Before execution, check all connections, power
supply, and program code. During execution, monitor
system performance and avoid sudden disconnection.
After execution, properly shut down the Raspberry Pi,
remove peripherals safely, and store devices securely.

Do’s and Don’ts

Do use proper voltage supply, secure connections,
and regular backups. Do not overload ports, touch
live circuits, or remove SD card during operation.
Avoid installing untrusted software.

Workshop Relevance / Practical Importance
These safety practices are important in IIoT labs, ML
experiments, smart device development, and
industrial automation systems to ensure safe
operation, long equipment life, and accurate results.

Trade Theory
SIRGITET el ekt o felu 3 dfecter A &l
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Fig. 6.2: Concept, Working, and Applications of Image Classification | &fa afferzor &t sraemmom,
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Image classification is the process of assigning a label
or category to an input image using machine learning
(ML) or artificial intelligence (AI) algorithms. It
enables machines to recognize, analyze, and
categorize visual data automatically.

Meaning and Importance in AI and ML
Applications
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Image classification is crucial in Al and ML as it allows
systems to interpret visual information, make
decisions, and take automated actions. It forms the
basis for computer vision tasks like object detection,
pattern recognition, and automated monitoring.
Basic Concept of Classifying Images into
Categories

The system analyzes features such as color, texture,
shape, or patterns in an image and compares them
with pre-trained models to assign the most
appropriate category. Categories could be “defective”
vs “non-defective,” “vehicle type,” or “plant species,”
depending on the application.

Need of Image Classification in IoT-Based Smart
Systems

In IoT systems, image classification enables smart
automation, predictive monitoring, and real-time
decision-making. Examples include quality inspection
in factories, security surveillance, traffic management,
and agricultural monitoring

Working Principle
Capture image using a camera — Preprocess (resize,
normalize) — Extract features — Apply trained ML/AI
model — Assign class label — Generate output or
trigger action.
Examples
e Industrial quality inspection to identify
defective products
¢ Vehicle or traffic classification in smart cities
e Crop or plant monitoring in smart agriculture
e Security systems for facial recognition and
intruder detection
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Introduction (Fig. 6.3)

Machine learning (ML) applications refer to the use of
algorithms that learn from data to make predictions,
classifications, and decisions without explicit
programming. In IIoT, ML is used to analyze large
volumes of sensor data for automation and intelligent
control.

Role of Machine Learning in Real-Life Domains

ML plays an important role in improving accuracy,
efficiency, and automation in various domains such as
healthcare, transportation, agriculture, and industry.
It helps in data-driven decision-making and predictive
analysis.

Applications in Healthcare

ML is used for disease prediction, medical image
analysis, patient monitoring, and diagnosis support
systems. It improves treatment accuracy and reduces
human error.

Applications in Autonomous Vehicles

ML enables vehicles to detect objects, recognize
traffic signs, and make driving decisions. It uses
sensors, cameras, and real-time data processing for
safe navigation.

Applications in Agriculture

ML is used for crop prediction, soil analysis, irrigation
control, and pest detection. It helps farmers improve
productivity and reduce resource wastage.

Examples
Example: In a factory, ML analyzes machine vibration
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Fig. 6.3: Applications of Machine Learning in Various Domains | fafeta &=t & #eft @fvfn & st

gfR=/ (Fig. 6.3)
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data to predict faults and schedule maintenance
before breakdown.

Comparative Table of Domains and Uses
Healthcare - Diagnosis and monitoring
Automotive - Autonomous driving

Agriculture - Crop and soil analysis

Industry - Predictive maintenance and automation

Trade Theory
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Fig. 6.4: Open-Source AI and ML Modules in IIoT | IIoT # 3ilu=-&1¥ Al ud ML Afsyd

Introduction (Fig. 6.4)

Open-source Al and ML modules are freely available
Python libraries used for data analysis, machine
learning, and computer vision. These modules help
developers build intelligent IIoT applications without
writing complex code from scratch.

Meaning and Importance

Python modules are reusable packages that provide
pre-built functions for handling data, visualization,
and ML models. In IIoT, they are important for
processing sensor data, performing analysis, and
enabling automation.

Types of Modules

Common modules include numerical libraries
(NumPy), data handling libraries (Pandas),
visualization libraries (Matplotlib), image processing
libraries (OpencCV), and machine learning libraries
(TensorFlow, Scikit-learn).

NumPy

NumPy is used for numerical computation and array
operations. It supports fast processing of large
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datasets.

Pandas

Pandas is used for data manipulation and analysis
using data structures like Series and DataFrames.

Matplotlib

Matplotlib is used for creating graphs and plots such
as line, bar, and pie charts for data visualization.
OpenCV

OpenCV is used for image processing and computer
vision tasks like object detection and image
enhancement.

TensorFlow / Scikit-learn

TensorFlow and Scikit-learn are used for building and
training machine learning models for prediction and
classification.

Applications

On Raspberry Pi or IoT gateway, these modules are
used for sensor data analysis, real-time monitoring,
image-based inspection, and predictive maintenance.

Merits and Limitations

Merits include free availability, fast development,
strong community support, and flexibility. Limitations
include dependency on libraries, higher memory
usage, and need for proper configuration.
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MCQ’s | srgfaeredta as

Q1. What is image classification in AI? / gang & g8t
FenfAfhadseE am 82

(a) Assigning a name to a photo file / T ®ict BIga Bl
W &

(b) Categorizing an image into a predefined class /
T2 o qdfeiRe @t & arfiepa et

(c) Printing images / sfaat @t fife @AT

(d) Cropping images / sfaat @t sre-T

Ans. b | Sol. : Image classification involves assigning a
category label to an image based on its contents. /
AT gFerTfAfthahe § ofd it arft & e R 39 T Suft
A AT A B

Q2. Which open-source library is commonly used
for image classification in Python? / g & ot
FenfAfhaeE & fAw #F-i siua-Tid args$ smdiR o
I gielt 82

(@) NumPy [/ =gmamg

(b) Pandas [/ gigt

(c) TensorFlow / &aRu=t

(d) Flask | wTTeen

Ans. c | Sol. : TensorFlow is an open-source Al
framework used for training and deploying image
classification models. / T ER% Teh 34-T1 Targ
HHad & Tt 3uFT 3asT FaTfAfthaher Aiser ot ufAfad
3R AN h¥A H BIAT 8

Q3. Which programming language is widely used
on Raspberry Pi for Al tasks? / I=qa¥t UTs uR Tarrs
&l & fA -t winfar s g ©9 9 3ugh f
SITedt 82

(a) Java [ St

(b) Python / urae=

(c) C++ [ d++

(d) PHP / digadt

Ans. b | Sol.: Python is popular on Raspberry Pi due
to its support for Al and data analytics libraries. /

I ISR} UTE WR AT dfen i & aifes ag wans ofik Sa1
QI ATSsST bt GHY UG &l gl

Q4. Which of the following is an example of Al in
healthcare? / @@= Aar1 & Al T Uk ISTE0T T &2

(a) Smart irrigation / ¢ &g

(b) X-ray image classification / Taa-} 8fq afezor

(c) Traffic light detection / ¢fthes eTge uga™

(d) Engine vibration monitoring / 59 &u- AR
Ans. b | Sol.: Alis used in healthcare for analyzing
medical images like X-rays and MRIs. / Al &I 3udiT
WY a1 H TR 3R gHeRaNS St Rifsadta sfadt o
fasetuor et # fomam Sram g1

Q5. What is used to represent color in each pixel of
an image? / fnedt 8fa & uds fawe d @1 & 7D garfar
AT 8?

(a) ASCII values / TugHtangans A+

(b) Bitrate / faele

(c) RGB values / 3RS A1
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(d) Sound frequency / e smgfa
Ans. c | Sol. : RGB values determine how much red,
green, and blue are present in each pixel. / RGB A

Tg Muiia a=d § o ude e & fohdmm &, 837 ofR e
1 HiN[g B

Q6. What is the main role of an IoT gateway in an
IIoT system? / IIoT yorreft & IoT Ttea &t g sfffent
T gt 82

(a) Printing documents / g&aTaw fife &

(b) Controlling lights / @ge fAdfEd &<t

(c) Collecting and transmitting sensor data / ¥¥R eI
QR HeAT 3R TEIRA AT

(d) Charging batteries / Se<t ISt &A1

Ans. c | Sol. : IoT gateways connect field devices and
sensors to cloud or servers for real-time analytics. /
IoT Tied hies fSarsast 3R R &l F1ss a1 9k 9 Siisd &
arfes Saer-erew fasarwor fohar 1 T |

Q7. Which protocol is commonly used for
communication between IoT devices? / IoT IUehRUTl
& g 9uR & AT =T FE-a1 weleia SuaiT far
AT 8?

(a) HTTP / wadididt

(b) SMTP / gauwdd

c) MQTT / gaaRgdiet

(d) FTP / uwdidt

Ans. c | Sol.: MQTT is a lightweight protocol ideal for
sending small amounts of data between devices. /
MQTT Teh geehl Hictehid & ST SURUN & o1 Sie 3eT bl Ao
& folq Iugerd gl &1

Q8. Which use of Matplotlib shown in the image
would be most appropriate for analyzing sensor
data trends in an IIoT system? / = & faran
Matplotlib T @1=-1 I9aT IloT f&8%H # sensor data
trends @1 fasawor & & forg weadt sifdes Iuges ghm?

MATPLOTLIB (fTwiefoix)
» Data Visualization A
ilil

e Create graphs and plots

A~ il S

Eaﬁﬁitnus aRAE U R

a) Creating a line graph to visualize changes over
tlmelmﬁmaéﬁmﬁqﬁaﬁ?aﬁﬁ@ﬂéﬁﬁq line
graph sAHT
(b) Disconnecting the sensor from the system |/ &R @&t
% § 31T e
(c) Replacing all data with text only / @t 2e1 &t Faat
text & I&e a1
(d) Turning the graph into hardware wiring / 9T @t
BISAWR AT H dGe o7
Ans. a | Sol. : Matplotlib is mainly used for data
visualization and creating graphs and plots. In an IIoT
application, a line graph is most suitable for analyzing
sensor data trends over time because it clearly shows
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increases, decreases, and pattern changes in the
collected data. / Matplotlib @1 g&&a 39aT data
visualization a2 graphs and plots &M & fog T ST
&1 IIoT 3rguaNT #, sensor data trends &I fa=awor e &
feIg line graph Te% ST giaT & wilfeh I8 collected data
# T & 91 g1 dTelt gieg, AT 3R pattern changes @t
wWE ¥U 9 i@ g1

Q9. What is the role of ‘cv2.VideoCapture()' in
Python OpenCV? [ 9rga< OpenCV #
‘cv2.VideoCapture()’ =T & =T 8?2

(a) Play music / @fia aamT

(b) Record temperature |/ agaT ReplE T

(c) Capture video from camera [ &R & 3 HeaR e
(d) Edit documents / g&ardst Gurfed AT

Ans. c | Sol. : This function captures video frames
from a connected camera. [ I8 haR S[g AR 9 difsar
ThH hTIR T B

Q10. What is pixel representation in digital image
processing? / f3fSies saw uiAfET # Red« ufaffade
T T 8?2

(a) Sound waves in image / &fd # eafa a3t

(b) Color and intensity values at each image point /
I g fog TR &7 3R dfigd & 79

(c) Video duration / &ifzat & srafe

(d) Encryption of photos / wict &I i<

Ans. b | Sol. : Each pixel in an image represents
specific color and brightness, forming the image
matrix. / 8fa & g3 fUeda Uah Ay &1 3R a9 o1
yfafAfera oar 8, oo ofd afte g9ar g1

Q11. What does cv2.imread() do in OpenCV? /
OpenCV # cv2.imread() =T &vat 8?

(a) Saves the image / Bfd &I g =T &

(b) Reads the image from disk / f% @ &fd ugar g

(c) Uploads image to cloud / &fd &t Fi188 # el ddr
g

(d) Deletes the image / &fd i gerdT &

Ans. b | Sol. : cv2.imread() loads an image from a file
path into a NumPy array for processing. /
cv2.imread() foret wrset U @ ©fa ot yedr & ofik mafdn &
oY T U R & 95 a1 Bl

Q12. What does a CNN model do in image
classification? / s8<1 afaftheher & CNN HAisd =T
AT 82

(a) Increases resolution / IS FETdT &

(b) Detects features and classifies image / g
JgaHdl & 3R Bfd &t Iiffepd hdl &

(c) Transmits data wirelessly / S¢T a—RAT €Y & 9SIdT §
(d) Encrypts video frames | dif3at the gf<he wear @
Ans. b | Sol. : CNN models extract visual patterns like
edges and classify images into categories. / CNN Afgel
327 G S fhRT ot FMepterar & ofik sfat &t st o
Fiffepd T B
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Q13. What does the cv2.resize() function do in
image processing? / g8 WRARAT # cv2.resize()
TherQT- aRIT ShedT &7

(a) Detects edges / foh-TRT ! UgaT™ &l &

(b) Resizes the input image to new dimensions / 19¢
Bfa HT AR T AT § TGAdT &

(c) Sends image to web browser | 8fd Pl a9 sTeeR &
I §

(d) Deletes background / g8 gerdT &

Ans. b | Sol. : cv2.resize() allows you to scale an image
to match model input size. / cv2.resize() 8fa ot Afsa
$TYC TTSST & AR Whel e o AT ST &1

Q14. Which application shown in the image would
be most suitable for identifying and categorizing
different vehicles on roads using visual data? IACE|
# fearar 4T S9-91 SIgUANT visual data T 3UANT Feh
Tzl R fafva argat & g™ ik affeeor 71 & fAg

e oifies S g o
9 59

SECURITY SYSTEMS
Vg&g%%gﬁ-ﬁmlc %3&48'&&"& (Facial Recogpnition, Intruder)

wuTTeit
A / TG e et / W PR (mgﬁgmm)
(a) Vehicle [ Traffic Classification / atg [/ ararard
EfTeRvoT
(b) Crop / Plant Monitoring / ®ae [ dte &t et
(c) Security Systems / gR&IT JoTet
(d) Manual Attendance Recording / #g37et Sufeafa
Repifsm
Ans. a | Sol. : Vehicle / Traffic Classification is the
most suitable application because it uses visual data
to detect, identify, and classify vehicles in traffic
environments. In practical use, this helps in smart
traffic management, congestion analysis, and
automated monitoring systems. / Vehicle / Traffic
Classification Fe¥ Sugerd JIANT g Hiifch gaH visual
data T IUINT Teh ATAT ATdTER0T H aTg-1 chl ugaH 3R
iffereur fopa STTaT 81 amagRes IuahT 8, a8 smart traffic
management, 43 fa=awor, 8k automated monitoring
systems # TgRIh giaT 8l
Q15. What is a key benefit of using mobile apps for
monitoring IIoT data? / IloT 3e1 & fARr & fag
Hiarsel QR T Teh T 1N T 8?2
(a) Reduces power supply / UTaR TwATS FHH T §
(b) Provides real-time remote access |/ Saa-cgH Rele
TR UG &xdl &
(c) Stores passwords / UTHdS €R &edl §
(d) Plays background music / g8y I ftd Iarar 8
Ans. b | Sol. : Mobile interfaces help users access
sensor data and predictions from anywhere. | e
2Rt SUTTTeRATal ot gl & oft TR 2T ofiR gafga™ a&
UgT | Heg el B

@ BES
?ﬁf
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Trade Theory

Learning Outcome | 3ifemy gRRoms - 7
7.1 Safe Working Practices in PLC-Based Industrial Systems| diuerfi-
arreia sfenfies vonforat A gRfQya wrd wand

SAFE PLC-BASED INDUSTRIAL SYSTEM | gRfera digersii-smeriea sitenfies wormett

”( SAFE HANDLING j@ PUSHBUTTON
Riera sfeim

?TTTTEBBEGG

\&4 o \4
f COMMON HAZARDS ] PLC UNIT POWERSUPPLY MAIN ISOLATOR SWITCH r— WORKING PROCEDURE ]
O T 1 ufshan
) Mce/FuUsE [1. SWITCH OFF MAIN SUPPLY]_’[Z. ISOLATE CIRCUIT]
ot/ o amyfd dg 5 afde sram &t
OFF 1
LIVETERMINALS & OVERLOAD&  OVERIAD
BT wuzzs SHORTCIRCUIT  afeee ot He I o!' | [3~ L) TERRM%%:‘;‘R;C%"‘;%‘V]
@ @ Gr&lmmﬁ 4. Euznclzss;%;:gr;:& oaszgq
LN T R QT
fen et = il
CROUNDING cABLES T CABLE Tﬁ’f{,‘c':‘('gL -4 [5. mscouuchasrggnoummgrmc]
o
S waaRfn  wfiewa T ﬁmﬂ!ﬁﬂa*qﬂ 7 s Prarw R

A EEEEEEEER ‘G

EMERGENCY O\ fo
BUTTON lf APPLICATION EXAMPLES W
Kceacict

PROXIMITY // wiuaeq
% USE INSULATED TOOLS SENSOR T J
R I FIIwEIE  | WA ER | !
Inonooant nEEno e MOTOR
CHECK TERMINAL MARKING ) GRAR o g m L conTacTor MOTOR CONTROL CONVEYOR um( LEVEL
=L ! = === JSITEMs - cONTROL
5) chmmA sy _L_ L@ seel, || e Py p OB
A\Y 4 Ll J
? KEEP PANEL AREA DRY & CLEAN , SENE
et 8 o e IR TS = ' e o
MOTOR
SRR @AT PUSKBUTION PRORMITY 24" coNmacto R ““ 's::;szt* i o
5 7 qEac e R FIRT .ﬁ:‘amm o wr Rt mmx:mam,#f

Fig. 7.1: Safe PLC-Based Industrial Control System | g=f&ia PLC-amene sftenfiies Aot yorreft

Introduction (Fig. 7.1)

Safe working practices in PLC-based industrial
systems are the correct methods and precautions
followed during installation, wiring, programming,
testing, and maintenance of PLC equipment. These
practices help prevent accidents, electrical hazards,
equipment damage, and unsafe machine operation.
Importance of Safety in PLC and Industrial
Automation Environment

Safety is important because PLC systems are
connected with control panels, power circuits,
sensors, actuators, motors, and field devices. Any
wrong wiring, loose connection, or unsafe handling
may cause electric shock, short circuit, fire, or
malfunction of industrial machines.

Common Hazards

Common hazards include live terminals, exposed
wires, overloaded circuits, wrong polarity, poor
grounding, damaged cables, accidental short circuit,
and improper handling of field devices. Moving
machine parts connected to PLC outputs can also
create danger.

Safe Handling of PLC Hardware and Devices

PLC hardware, terminals, sensors, actuators, and
communication cables should be handled carefully.
Use insulated tools, check terminal marking before
connection, avoid touching live parts, and keep the
panel area dry and clean.

www.teachtoindia.com

uf¥== (Fig. 7.1)

PLC amenid sitenfies gonferai & QRfeid i ugfaar & gt
TP 3R Traenfaar g fSig PLC IUhRUT chl RATuT, arafe,
TR, Tteor 3iR WaRETd & SR Y™ ST &1 3
Tefie JaTe ot Ak | T gidl &

deast 3R sitenfiies @ arararor # GRe &1 qga
GReT AgayUi ¢ erilfeh dierdt yonferat fAdsor =, faga

gRRuY, TR, TereqUeR, HIeR 3R Ghies Suehun d i gl

&1 foret off gepR Y Tera araf, et AR a1 SRR

gsfoin § faga srea, 211E afche, s ar sienfies #sf=t &

ERTET gt Hehel &

= Ssifas

G SifEH! J @189 efiFd, Gl dR, siiardtss dfdhe,
Terd gadT, @RS 3ffT, eifoued ohad, Siehfares L11E Afche
3R hieg IURUT T A TaTe ATt & | draerd
3T3CYE & S8 Tem dTet A 9T ot @1 3= o e
gl

GIGeTIdch HHTAT 13T | Sgeles IUHRUI T ITINT
H, PR Y Ugel efiet ATfhT I SiTg e, A18d 9T ht
@1 9 o 3R U7 &17 ot @ 3R |1 3 |
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Working Procedure

Before wiring, switch OFF the main supply and isolate
the circuit. Verify terminal numbers, connect input
and output wires correctly, and check communication
cables properly. During programming and testing,
energize the system step by step and observe output
response carefully. During troubleshooting,
disconnect power before replacing components.
Isolation, Grounding, and Protection

Proper isolation, grounding, MCB/fuse protection,
and emergency stop systems are essential. These
devices protect the PLC and operator from overload,
short circuit, leakage current, and emergency
machine conditions.

Merits and Applications

Safe working practices reduce accidents, improve
equipment life, increase system reliability, and
ensure smooth industrial operation. These practices
are used in motor control panels, conveyor systems,
tank level control, and automated production lines.

Trade Theory

@1 ufehar (Working Procedure)

IR & ugel & Y[ ol &g o3 R Ffche ot 31erT
(SMTgHIeie) Te | efH-er FaR FATUd &, $1YC 3R 33eye
IR &t 8t a8tk 9 SiiS SR TOR dhaall bl Sirg e

T 3R gieqor & RI UUTelt oht TRUTEG d¥ich © dTe]
& R 3m3eye ufdfehar st eayde o | gaaR[fcn &
GHY, TCH! ohl IGeT 9 Ugel fagd Smgfd hl fewerae el

3sdteter, sifef ik gRam (Protection)

3 smsdteieH, sifefT, Treidt/ IS gReMm SR ARSI
W A% 3rmaeash &1 & SUhur Yigerdt 3R 3ifaRex ol
3ffeRers, Qe Tfche, wiichot e 3fR 3MuTdahret ALfa
fRifaat @ grfea w@d &l

1Y 3R 3IguaT (Merits and Applications)

3G FeTd! g, YuTTel! < faqa-ardT Sgrdt g 3R gars
3fenfites T RfAd ot €1 $IchT ITTNT Hie ehgtel
sl | fohar SITaT 81

7.2 PLC Fundamentals: Terminals, Communication Ports, and I/O

Modules | et & g Rgia: efifqa,

HOR Ui, 3R gAYe/ T3eye Atsyd

PROGRAMMABLE LOGIC CONTROLLER (PLC) SYSTEM - Comprehenswe Schematic and Operation
UMY difeid drgler (PLC) ﬁwr faga AisHTag 3iR Warem
r PLC UNIT/ PLC TR STEr;Rvg}sagR P#ECOPERATION
ACReur || INTERNAL CONSTRUCTION  3idfi st INPUT SCAN
|N;lg_e DEVICES Acs#gzﬁaﬁi ( cPU OUTPUT DEVICES Senzg%ghes
= i ¥ » ACTUATOR v
SENSOR 4 - Cylind (PROGRAM EXECUTION|
(Proximity) |} MEMORY o 1| (Cylinder) W e | CONTINUOUS
y |E Tompur g’ql‘?‘gGRAM&DATA) outpur | | TR (RiteR) - Then Lo CYCLE
PUSH BUTTON __| [TERMINALS (st 3R ) TERMINALS » RELAY (i) nﬁ-ﬂ’ta% | Fiwas
o (StarStop) | |} gage CPART 1 amEege i fral (75)
qraeT | et || fegerEmm v el | OUTPUT UPDATE
| wfan T IiO INTERFACE I LAMP . TITqE 2T
LIMIT SWITCH /0 $=bH > (indication) -Qf Actuators, Lamps
fofie fe i . =) ) S
1 SIMPLE PROGRAM EXAMPLE
H T WP 3GTEROT
COMMUNICATION PORTS PLC TYPES/CLASSIFICATION |
AR W ,g.-E—e, PLC FR/aTaoT Rut istart]—C O—]
T If START is pressed, Motor tums ON
=) ]
ol s e ||| . i
( MING) ( M) (NETW M)| [COMPACT MODULAR RACK-TYPE -
USB (dmfiim) RS-232/485 $RAT (Fxed0) (Expandabi) (Large Sysems) | [ U2 FISTOP] —
(fRerdar) (b WER) | | ardwe e T2 If STOP is pressed, Motor tumns OFF
(5 1/0) (Rwar aFa) (a3 fwem) | e R garan e ], Wie 45 @it §

Fig. 7.2: Programmable Logic Controller (PLC) System - Schematic and Operation | drIee dAifSie dhgler
(PLC) e - gisFTEg 94T gd S

Introduction (Fig. 7.2)

A Programmable Logic Controller (PLC) is an
industrial digital computer used to control machines
and processes automatically. It replaces traditional

relay-based control systems.

Meaning and Role in Industrial Automation
PLC plays a key role in automation by monitoring
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ul== (Fig. 7.2)

T difoieh chgter (PLC) Teh 3ienfiies fefiea dager
& forgeeT SuahT asfiat ik ufdharet ot warfad Tu @
fifd A & foiw fovar STar €1 o gRuRes Ra-smenfRa
=0T yonfadt &1 @ Jddr 8|

Sftenfies ware= | oref 3R affirant

PLC g-qe &t fRrt, fisror gt & fAsaree efik emseye
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inputs, executing control programs, and controlling
outputs. It improves accuracy, speed, and reliability in
industrial operations.

Classification

PLCs are classified as compact PLC (fixed I/0),
modular PLC (expandable modules), and rack-type
PLC (used in large industrial systems).

Constructional Features

A PLC consists of CPU, memory, power supply, input
modules, output modules, and terminals. These
components work together to process signals and
control devices.

Types of Terminals and Uses

Input terminals receive signals from sensors, output
terminals send signals to actuators, power terminals
provide supply, and communication terminals
connect to external devices.

Communication Ports

PLC uses ports like USB (programming), RS232/RS485
(serial communication), and Ethernet (network
communication) for data exchange and control.

Step-wise PLC Operation

Input scan — Program execution — Output update.
This cycle runs continuously.

Merits and Demerits

Merits include flexibility, reliability, easy
programming, and reduced wiring. Demerits include
high initial cost and need for skilled personnel.

Applications / Examples

Used in motor control, conveyor systems, tank level
control, and traffic light automation.

Simple Program (Example)

If Start button is pressed — Motor ON; If Stop button
is pressed — Motor OFF.

www.teachtoindia.com
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& =0T gRT Tt & Agagul Y Rurdr 81 o
3ftenfies st & gdtepdr, 7Tfa 8k faya=aar ol dgrdT 81

deet o1 Fffezor

PLC &l e PLC (fAffa I/0), AiexeR PLC (&R g
Hig[el), 3R Yeh-c18y PLC (a2 3ienfies fawen & 3uai) &
&y H giffepd foar STrdr g1

H¥aATeHE fagtuarg

Qe PLC | CPU, HHIRY, UTeR TS, $YC Hise, 33cYC
Higlel 3R cfifaet gid g1 3 Tt veeh Mcte Hahal et
TRTERUT Shed & SR IUhRUT et (AAfd e &1

it & vyaR Silk Sua
gYC el TER I Hohd U ohd 8, 31M3eYe efi-el
PR 8, 3R GIR e 18t BN T Sfisd g

AR Ui

PLC 37 faffma oik fAd=ror & forg USB (sianfa),
RS232/RS485 (difkger @aR), 3iR Ethernet (Acach TTR)
ST Ui ohT SUANT Rl Bl

TYRUTeg PLC STt

$TYC Th — UHTH [AsaTed — 3118cYC 3USc| Ig Tsh
AR getar a1 g1

a1y ik v

AT | AterTod, fasgaeiaan, s WunfET 8fR &y arafen
LTiAeT 81 g1l F 3= URYeh ANTd 3fR peret hiFar i
3MTaLThdT LM B

STIANT [ IqTER0T

AT § 3uanT fohar ST 8l

A MU (IST801)

g W Fe1 ST A1dT § — Hiex 1, Al WY Je qar
ST § — HieR a5
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MCQ’s | srgfaeredta as

Q1. What does PLC stand for in industrial
automation? / 3ftenfies @ & PLC &1 &m guf &9
&

(a) Power Line Converter / UTeR T8 e

(b) Programmable Logic Control / TRImAEd cifoie dhglet
(c) Process Line Calculator / U @Tg chalgeies

(d) Primary Logic Controller / UTga:Y @ifoieh dhgler
Ans. b | Sol. : PLC stands for Programmable Logic
Controller, a digital industrial computer used to
automate and control industrial processes. / PLC &1
guf 9 Programmable Logic Controller g, St 3ffeifie
gfehanafl & wrare ok =0T & fag IuaihT fohan ST aren
fefSica sitenfies dwger 81

Q2. What is the role of the CPU in a PLC? / PLC &
CPU &t 3yfrent o/ gielt &2

(a) Power backup / 9aR S@3T

(b) Process and execute control instructions / faz=or
fAden ot viaw ofik fAsurfed aem

(c) Input scanning / $T9e ThfAT

(d) Sound generation / &af Ia= &

Ans. b | Sol.: The CPU is the brain of the PLC that
processes logic and executes user programs. / CPU,
PLC ol Af%ISeh BidT & S clfoleh aht T &l g 3R
IuTTeRal BRIk ot fAsaTfed ehvar g1

Q3. What is a commonly used PLC programming
language? / AR R IUGNT &t ST areft PLC gianfa
HTYT -t 82

(a) Python [ @y

(b) Java [ Strar

(c) Ladder Logic / @=R difSien

(d) HTML / Taéiusge

Ans. c | Sol.: Ladder Logic is a graphical
programming language resembling electrical relay
logic, widely used in PLCs. / @ex @ifSieh Geh UTfthehel
TRnfET T & S fAga R @S Sieft gt & sik PLCH
e &9 & IUANT gt 81

Q4. Which company is a leading manufacturer of
PLCs? / PLC o1 Ueh Wi fAfar sa-+ft ot 82

(a) Dell / g

(b) Allen-Bradley / TaH-sigett

(c) Adobe / TSish

(d) Cisco / fawnt

Ans. b | Sol. : Allen-Bradley (Rockwell Automation) is a
leading brand in the field of industrial PLCs. / GeH-
Sgctt (Jepder sifcmer) sffenfiies PLC & &5 # Toh Wi i g
Q5. What is the function of the power supply in a
PLC system? / PLC YoTieft # UTaR HATS bl i aRIT gidr
&

(a) To provide communication / TR UG &A1

(b) To supply voltage to PLC modules / PLC Ais[d &t
gieesT UG el

(c) To store programs [ WU &R AT

(d) To control relay speed / Ret &t fa dfad aem
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Ans. b | Sol. : The power supply provides necessary
voltage (usually 24V DC) to all modules in the PLC
system. / UTeR Itg PLC Yottt o 9t Afs[e ot 3maeaeh
dieeo (AR TR 24V DC) UgH™ et 8l

Q6. Which PLC type combines power supply, CPU,
and I/0O in one unit? / 9-91 PLC YhR UTaR TS,
CPU 3R I/0 ol ek gfe # Sitgar 8?

(a) Modular PLC / Aie[eR PLC

(b) Rack-mounted PLC / ¥&-A13¢E PLC

(c) Compact PLC / @iedae PLC

(d) Industrial PC / gsfeege dieft

Ans. c | Sol.: Compact PLCs integrate all modules into
a single housing, suitable for small applications. /
irdee PLC Gt ATse @l Ueh g1 13T & Siisd § sfik ®id
IIANTY & felT ST Bl & |

Q7. Which of the following is a criterion for
selecting a PLC? / fam=faf@a & & i9-11 veh PLC &1
I ATEE &2

(a) The color of CPU [/ CPU @t 31

(b) The number of I/O points required / 3iraege 1/O
(c) The logo on the box / SfeT TR @it

(d) The presence of a mouse / AT39 i IufRAfA

Ans. b | Sol. : PLC selection depends on factors like
I/O count, scan time, memory, and communication
protocols. / PLC T3 §7Yc/3HTSeYc i &, ©h T4,
HARY 3R FOR Uicihiel S HRepl TR ¥R e g

Q8. Which application shown in the image would
be most suitable for automatically maintaining the
liquid level in an industrial storage tank? / R= &
e war wF-a1 gyt siienifies YisRul 3 | ga ©R
&l W FTC T & AT ga s1fdres Suga ghm?

REDUCED IMPROVED INCREASED
ACCIDENTS EQUIPMENT LIFE RELIABILITY

I =a
"
| |

MOTOR CONTROL CONVEYOR
PANELS

TANK LEVEL

AUTOMATED
SYSTEMS CONTROL PRODUCTION LINES
mmm Fwfary T e Ader mmm¢5

z ) Motor Control Panels / #tex fAg=or &=

(b) Conveyor Systems | &R %ed

(c) Tank Level Control / & &R AT

(d) Automated Production Lines / Taifeid IdTe dre

Ans. c | Sol. : Tank Level Control is the most suitable
application because it is directly used to monitor and
regulate the liquid level in a tank automatically. In
practical industrial use, this helps prevent overflow or
emptying, improves safety, and increases system
reliability. / Tank Level Control He& Sugerd AN §
Hifeh 3HeRT ITANT ¢k H g TR ! @l AR iR o &
ferq o SiraT 81 cmagTies Sftenfies SuahT #, I8 overflow
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T @Tell g hl GHEIT Sl AehdT 8, YR&T deTdT 8, 3R Ben &
fagafiaar & gurR exar gl

Q9. What type of signal is used in digital PLC
inputs? / f3fSieet PLC gqe # fhd UehR o1 RAvrer Suahn
g 82

(a) Analog voltage / TAT@RT dteest

(b) PWM signals / dtgsqgd &

(c) Binary (O or 1) / st (0 aT 1)

(d) Sine wave / 919 a9

Ans. ¢ | Sol. : Digital inputs operate using binary
logic—either ON (1) or OFF (0). / f&fSiea g9ge srg<t
qiffoieh OR &M &ed a—arat ON (1) a1 OFF (0)1

Q10. Which of the following is an input device for
PLC? / Am=faf@a d @ @19 a1 PLC & faQ gk g9ge
fRaza @2

(a) Motor / \teR

(b) Solenoid valve / GicATes ared

(c) Proximity sensor / fAdrear @R

(d) Relay / Ret

Ans. c | Sol. : Sensors like proximity switches detect
physical parameters and send signals to PLC inputs. /
fAeredr deR S d&R Hifdes Rfier 1 uar «rd g 8k PLC
! e AeTd 81

Q11. What is the basic working principle of a PLC?
| PLC 1 g et Rigia o= g2

(a) Manual switch control / &t fea Mo

(b) Sequential operation based on logic / @Sl w®
STTid 3TehfHe TaTe

(c) Thermal operation / o¥d daTe

(d) Optical data scanning / iffeeera SeT WhfAT

Ans. b | Sol.: A PLC operates by continuously
scanning inputs, processing logic, and changing
outputs accordingly. / PLC TRTIAR $1YE ohl Th el 8,
AfSIch chl TG ohdT & 3fR 3I3CYC ol 3T & AR IGeTdl
8l

Q12. Which hazard shown in the image is most
likely to increase the risk of electric shock during
equipment maintenance? / R # frar mar wF-a1
WA IUFUN & WERET & SR fAgd sred & sifaw &t
Y ifdk gegrar 8?2

rﬁ COMMON HAZARDS

@ @» D

LIVE TERMINALS & OVERLOAD & OVER‘I‘AD
EXPOSED WIRES SHOFIT CIRCUIT
g ffaa sk Iy IR

D D @

e\

POOR DAMAGED MOVING MACHINE
GRDUNDING CABLES PARTS
Tadt A S

"V/

a) Live termlnals & exposed wires | @gd ?ﬁh?rr 3R gt
dr

b) Moving machine parts / et #7f9 & gof

c) Poor grounding / &x1E UTSfEn

d) Damaged cables / &faiRd dhaa

A

(
(
(

www.teachtoindia.com

Trade Theory

Ans. a | Sol.: Live terminals and exposed wires create
direct contact with electrical current, so they present
the highest immediate risk of electric shock during
maintenance or troubleshooting. In practical
application, covering live parts and isolating power
supply are essential safety measures. [ @1gd effi-er 3R
Yol U R fagld ¥RT & WY HUh 1 HROT Id &, THAT
TEREME T troubleshooting & GR 3 fAEd st o1 o
ST dlechlfeleh SIREH S Thid & | TGRS IUANT F, live
parts ! g1 3R power supply &l T BT ATALTH
e U™ g

Q13. Which of the following is a type of PLC? / A=t
# & 9 Qe PLC T UFR &7

(a) Fixed (compact) type / f@R (Frde) gaR

(b) Modular battery type / AfSgeR st R

(c) Mechanical PLC / Tif3e PLC

(d) Wireless-only PLC / &aet arRers PLC

Ans. a | Sol. : Fixed type PLCs have a predefined
number of I/0, ideal for simple tasks. / fthas ergq PLC
# gdfAgiRa 1/0 g1d €, St TRel SR & folg Suger gid &
Q14. Which of the following is NOT an application
of PLC? / =1 & & o1+ |61 PLC &1 S9ANT -Tgl 87

(a) Assembly line automation / 3r&delt @8- AT

(b) Traffic light control / fthas ege a0

(c) Industrial robot control / 3ffenfiie Aate FH=or

(d) Word document formatting / a€ G¥dTdst BIHT &AT
Ans. d | Sol.: PLCs are used in automation and
machinery, not in word processing. / PLC T 3udiT
aTe R A A glar 8, 7 o a8 mRfdT d)

Q15. What does the term “scan cycle” refer to in
PLC operation? / PLC €aTels # "“&h Grsfhel” 21eg
fordt qerfar @2

(a) Power restart loop / TR Gz YR Tsh

(b) Time to update all modules / @} A Pl 3=
A P T

(c) Sequence of reading inputs, executing logic, and
updating outputs / gTYe e, difore fAsaTfad T 3R
33T JUST e hl

(d) Battery charge loop / de3t arst 4

Ans. ¢ | Sol. : Scan cycle is the repeating process that
PLC performs to monitor and control systems. / &ha
Argfehe a8 <lg=maT ST atelr ufthar € f9d PLC AR ok
=0T & forg ahar 21

Q16. Which type of input module converts analog
signals to digital in PLC? / PLC # ohi<T |61 $Ye Aisge
AT fae ot ffsiea & uRafda wear @2

(a) Analog Input Module / TATeINT $YC Alsgel

(b) DAC module / DAC ATsgd

(c) Binary converter | IT8%I @acX

(d) Relay module / Ret #Afsge

Ans. a | Sol. : Analog Input Modules receive analog
signals from sensors and convert them into digital
values using an internal ADC so that the PLC CPU can
process them. / TGN §7Y¢ ATSd TRI & GATANT f&=el
UTed & g 3R 3HfaRes ADC &l Tgradr 9 3= fefoieer Al d
aRafdd @ § drfes PLC CPU 378 WEd & Teh|
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