Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA IN ENGINEERING - SEMESTER 4 — EXAMINATION - SUMMER 2026

Subject Code: DI04000221

Subject Name: INDUSTRIAL AUTOMATION

Time: 10:30 AM TO 01:00 PM
Instructions :

1. Attempt all questions.

2. MakeSuitable assumptions wherever necessary

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are
permitted.
5. English version is authentic.
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Define industrial automation and state its major goals.
ileiBis AAIEA] AT YT 244 dl Yo gl @uild e,
Explain the architecture of centralized and distributed automation systems.

%Rugd (Centralized) 14 [AdRd (Distributed) AJIE4 YRINE]H] YAl Guld
M.

Prepare and explain the block diagram of a SCADA (Supervisory Control And Data
Acquisition) system with proper components.

S.C.A.D.A. (Sl}pervisory Control And Data Acquisition) [RI22HI Yi2 €125] 12
¢S SIRIAIM dAR SA 244 dulld yxal.

AHYq|
OR

Design a simple H.M.I. (Human Machine Interface) screen for motor start-stop
operation with alarms.

HigAI R12-21Y A1U3214 A12 Add HI2 40 H.M.L (Human Machine Interface)
G [$:31654 @uilA s?.

List the stages of an automation project life cycle.
2IHeld YiBse diFs AIR1SAAI doissIlH] A1€] duil.

Explain the working principle of Feedback control strategy.
5lsuis S2id @Y1 SRIRIGIdA auvild 314,

Apply ISA-S88 (International Society of Automation)batch control concepts to
automate a mixing tank process.

M52 2iS) ulSAIHI 2914 HI2 ISA-S88 (International Society of Automation)
oiY S2iaAl RigidlHl GUAIdI @uild s?.

AHYq|
OR

Define cascade control strategy and Loop diagrams.
5355 521d g2 A4 GU SIRIIAMAH] 1u1 @il
Explain the working principle of Ratio control strategy.
201 521d 2W) I SRIRIGIdA @ulld JHdl.
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Draw a simple P&ID (Piping and Instrumentation Diagram) of a liquid level
control system using standard symbols and explain it.

YHIRId RiglHl GUAIdI 534 UaIgl ddd [ARisel [RieHd A0 P&ID (Piping and
Instrumentation Diagram) €RRI 4 d @ulld AHx4l.

Define Safety Integrity Level (SIL).

Safety Integrity Level (SIL) 1 QUIvw=i1 @ui.

Explain Basic design of Fire and Gas (F&G) Systems.

Fire and Gas System (F&G System) HOGLd A duild 44l
Prepare a simple interlocking logic for a Fire and Gas system.

Fire and Gas System (F&G System) H1& 3¢ Interlocking Logic Uil daR s3.

AHYq|
OR

List the Safety Standards.

AdHd]H1 giReH] IE] cuil.

Explain the basic network segmentation (DMZ).

Demilitarized Zone (DMZ) 1€lIRd Jneyd 4295 ([Aed 1% @il 4xeadl,
Develop a Defence-in-Depth strategy security model for a Control Systems.
Control System HI& Defense-in-Depth §1I€l1Rd Security Model @vuild ([dsi4l.

List the types of data acquired in industrial automation.
Industrial Automation Hi H0d1dI Data Al USRIH] AIE] @uil.

Explain the concept of Cloud Integration in the context of Industrial Internet of Things
(IIoT).

Industrial Internet of Things (IIoT) I AeciHi Cloud Integration | ASEUAI cuild
AH¥IAL.

Draw a block diagram of Manufacturing Execution System (MES) integrated with
enterprise level (ERP) and Controller, and explain it briefly.

Manufacturing Execution System (MES) o Enterprise Level (ERP) 34 Controllers
12 is(Ad Block Diagram €R1 A4 d- Al&@dHi @ulld geid s,

AHYq|

OR

List the functions of Data Historians.
Data Historian -1 S A1€] cuil.
Explain how OEE (Overall Equipment Effectiveness) is used for performance
monitoring.
Overall Equipment Effectiveness (OEE) I BU¥l12| Performance Monitoring HI 54
Ad 214 & d dulld x4,

Draw the architecture of an lloT(Industrial Internet of Things )-enabled factory and
explain it briefly.

NN N

10T (Industrial Internet of Things) Y& 552311 A1[52SA €1R1 34 dl Al&dHi
auild yuHendl.

Define Power Monitoring and Management System (P.M.M.S.).
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Describe the methods used for waste minimization in industries.
GeldiMi SARAI 12151 HI2 GuAdIHI AdId] ugldilg geid auild s,

Calculate the Return on Investment (R.O.1.) for an automation-based energy-saving
project with a suitable example.

YA Gelgrel A1 siF 1INl AHIeIRd B cidd Yigse HI2 ASILI YR dNdR
(Return on Investment — ROI) 2IR1d3] @uld 2.

AHYq|
OR

Define Carbon Credit in sustainable manufacturing,
ARAUE HRYSSARIMI s10i4 552l Qv @uil,
Explain the role of automation in energy conservation.
Q1 et Bi2INl4-] eFst culld yHdl,

Calculate energy savings achieved using V.F.D. (Variable Frequency Drive) in any
pump application with a suitable example.

sigyel Yy AR@52144i VED. (dRAvid §1sa-4] s1699) -1 Guidl s34 uid ad] Gl
oiyd-l d1e1d3] Uiy GelgRel A1 @uild SR,
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