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B. Tech. Electronic Instrumentation & Control

4™ Year — VIl Semester

1O

= YEARS OF
CELEBRATING
THE MAHATMA

THEORY
S.No. |Category, Code Title Exam
L [T |P 1A ETE | Total
Hrs.
1 DC 7E14-01 |Industrial Automation 3 (0] O 3 30 70 100 3
2 DE |Department Elective: Any One 2 |0 O 3 30 70 100 2
7EI15-11 |Power Plant Instrumentation
7E15-12 |Nonlinear Control System
7EI15-13 |Industrial Electric Drives
3 UE |University Elective 3 10| O 3 30 70 100 3
Sub-Total 8 |0 O - 90 210 | 300 8
PRACTICAL & SESSIONAL
4 DC 7E14-20 |Industrial Automation Lab 0 [0 2 2 60 40 100 1
Industrial Training (45 0 |0 1 - 60 40 100 3
5 Ul 7E17-30 Days)
6 7E17-50 [Minor Project 0 |0] 3 3 60 40 100 2
7 CCA 7EI18-00 |Co-Curricular Activities 0 [0 2 - 60 40 100 1
Sub- Total 0 |0 08 - 240 | 160 | 400 7
TOTAL OF VII SEMESTER 08 | 0| 08 - 330 | 370 | 700 15

L: Lecture, T: Tutorial, P: Practical, Cr: Credits
ETE: End Term Exam, 1A: Internal Assessment
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OFFICE OF THE DEAN ACADEMICS

B. Tech. Electronic Instrumentation & Control
4" Year — VIII Semester

15%

= YEARS OF
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THEORY
S.No. |Category, = h(r:;r\],\tggtk e -
Code Title LT, | B A |ETE | Total
Hrs.
1 UE |University Elective: Any One 3 10| O 3 30 70 100 3
Sub-Total 3|0 O 30 70 100 3
PRACTICAL & SESSIONAL

2 8EI7-40 [Seminar 0 |0]| 2 60 40 100 2
3 vl 8EI7-50 [|Major Project 0 |0]| 3 60 40 100 4
4 CCA 8EI8-00 [Co-Curricular Activities 0O (0| 4 - 60 40 100 2
Sub- Total 0 |0 09 180 | 120 | 300 8

TOTAL OF VIII SEMESTER 03 (0| 09 210 | 190 | 400 11

L: Lecture, T: Tutorial, P: Practical, Cr: Credits
ETE: End Term Exam, 1A: Internal Assessment

Office: Bikaner Technical University, Bikaner
Karni Industrial Area, Pugal Road, Bikaner-334004
Website: https://btu.ac.in
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SYLLABUS
4™ Year- V11 Semester: B.Tech. (Electronic Instrumentation & Control Engineering)
7E14-01: Industrial Automation
Credits: 03 Max. Marks: 100 (1A:30, ETE:70)
3L:0T:0P End Term Exam: 3 Hours

Course Obijectives: To study the automation techniques used in industries

Course Outcomes: Upon successful completion of the course, students will be able to

CO-1: Understand the fundamentals of automation and various automation systems used in industries.
CO-2: Understand the working of PLC, DCS and SCADA systems and their hardware and software

requirements.

CO-3: Understand the programming of the PLC and DCS systems.
CO-4: Understand how to design any application based on these systems.

Se.
No.

Contents Hours

1.

INTRODUCTION: Objective, Scope and Outcome of the course 1

2.

INDUSTRIAL AUTOMATION: Control Systems and Automation Strategy, 8
Evolution of instrumentation and control, Types of industries, Types of
automation, Role of automation in industries, Benefits of automation, Automation
strategy evolution.

PROGRAMMABLE LOGIC CONTROLLERS (PLC): Introduction, 9
architecture, relay diagram, ladder diagram, relay sequencers, timers/counters,
high speed counter, study of at least one industrial PLC, PLC programming, PLC
applications, PLC interface to SCADA/DCS using communication links (RS232,
RS485)

SUPERVISORY CONTROL AND DATA ACQUISITION (SCADA): 8
Introduction to SCADA, Evolution of SCADA, Types of SCADA, Hardware and
Software architecture of SCADA System, Objectives of SCADA, Functions of
SCADA, SCADA in Process Control, SCADA applications.

DISTRIBUTED CONTROL SYSTEMS: Introduction to DCS. Evolution of 8
DCS, DCS flow sheet symbols, architecture of DCS, Controller, Input and output
modules, Communication module, data highway, local 1/O bus, Workstations,
Specifications of DCS.

PROCESS SAFETY AND MANAGEMENT: Introduction to process safety, 6
safety interlocks, risk terminologies, consequence and risk, risk measurement,
Process Hazard Analysis (PHA), Hazard and operability study (HaZOp), Safety
Integrity Level (SIL), Introduction to IEC 61511 standard for Functional safety ,
protection layers, Safety Instrumented System: function, architecture, safety life
cycle, Application of safety system

Total 40

Suggested Books:

1.

ocoukrwn

Computer Aided Process Control, S. K. Singh, PHI.

Programmable Logic Controllers: Principles and Applications, Webb and Reis, PHI.

Distributed Computer Control for Industrial Automation, Poppovik Bhatkar, Dekkar Publications
Introduction to Programmable Logic Controllers, Garry Dunning, Thomson Learning.

Computer Based Process Control, Krishna Kant, PHI

The Management of Control System: Justification and Technical Auditing, N. E. Battikha, ISA.
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BIKANER TECHNICAL UNIVERSITY, BIKANER
N OFFICE OF THE DEAN ACADEMICS
SYLLABUS

4™ Year- V11 Semester: B.Tech. (Electronic Instrumentation & Control Engineering)
7EI15-11: Power Plant Instrumentation
(Department Elective)

Credits: 02 Max. Marks: 100 (1A:30, ETE:70)
2L:0T:0P End Term Exam: 3 Hours
Course Objectives: To study power generation processes and associated instrumentation and control in it.

Course

Outcomes: Upon successful completion of the course, students will be able to

CO-1: Understand different types of power generation processes.

CO-2: Learn about the methods used for measurement of process variables related to power plant.
CO-3: Learn analytical measurements related to power plants.

CO-4: Study control schemes used in power plants.

Se.
No.

Contents Hours

1.

-

INTRODUCTION: Objective, Scope and Outcome of the course

2.

OVERVIEW OF POWER GENERATION: Brief survey of methods of power 6
generation, hydro, thermal, nuclear, solar and wind power — importance of
instrumentation in power generation, thermal power plants, building blocks —
details of boiler processes P&I diagram of boiler, concept of cogeneration.

MEASUREMENTS IN POWER PLANTS: Electrical measurements, current, 6
voltage, power, frequency, power, factor etc., non electrical parameters, flow of
feed water, fuel, air and steam with correction factor for temperature, steam
pressure and steam temperature, drum level measurement, radiation detector —
smoke density measurement — dust monitor.

ANALYZERS IN POWER PLANTS: Flue gas oxygen analyzer, analysis of 6
impurities in feed water and steam, dissolved oxygen analyzer, chromatography,
pH meter, fuel analyzer, pollution monitoring instruments.

CONTROL LOOPS IN BOILER: Combustion control ,air/fuel ratio control, 6
furnace draft control, drum level control, main steam and reheat steam temperature
control, super-heater control, distributed control system in power plants, interlocks
in boiler operation.

TURBINE, MONITORING AND CONTROL: Speed, vibration, shell 5
temperature monitoring and control, steam pressure control, lubricant oil
temperature control, cooling system.

Total 30

Suggested Books:

1.

ocoukrwn

Kri shnaswamy KM, Bal a P, Bal a MP, —Power Pl ant [
Lindsl ey-PD,ant+P Cwerrt r ol and I nstrumentation, Il | EE
Jervis M, —Power Stati oHeinemmstrumentation, |l Butte
Dukelow S G, —The control of Boilers,II I nstrument Soc
Power Plant Engineering by SC Arora & Dom Dundwar

Handbook of Analytical Instruments (2e), RS Khandpur, Tata McGraw Hill Education Private Limited, New

Delhi.
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SYLLABUS
4™ Year- V11 Semester: B.Tech. (Electronic Instrumentation & Control Engineering)

7EI15-12: Nonlinear Control System
(Department Elective)

Max. Marks: 100 (1A:30,

ETE:70)

End Term Exam: 3 Hours

Course Objectives: To study characteristics of nonlinear control system, their stability analysis and system

design

Course Outcomes: Upon successful completion of the course, students will be able to

COL.: Differentiate between linear and nonlinear systems and their behavior.

CO2: Apply the various methods of describing nonlinear systems and analyze the performance.
CO3: Evaluate the stability using the Lyapunov theory.

CO4: Decide the control method and design suitable nonlinear control system.

Se. Contents Hours

No.

1. INTRODUCTION: Objective, Scope and Outcome of the course 1

2. INTRODUCTION: Nonlinear Control, Common Nonlinearities in Control systems, 7
Points of Differences in Linear and Nonlinear System Behavior

3. DESCRIBING FUNCTION ANALYSIS: Describing Functions fundamentals, 8
Computing describing functions, Common nonlinearities in control systems,
Describing functions of common nonlinearities, Describing functions analysis of non
linear systems-stability analysis.

4, LYAPUNOV THEORY: Nonlinear Systems and Equilibrium Points, Concepts of 7
Stability, Linearization and L af ctability
analysis, Equi |l i brium Poi nt T4vaiable gradient method &

5. NONLINEAR CONTROL SYSTEM DESIGN: Feedback Linearization and the 7
Canonical Form, Input State Linearization, Input-Output Linearization, Gain
Scheduling, Sliding Control, Model Reference Adaptive Control.

Total 30

Suggested Books:

el N =

Jean-Jacques E. Slotine, Applied Nonlinear Control, Prentice Hall Englewood Cliffs, New Jersey, 1991.
Khalil, H.K., Nonlinear Systems, Prentice Hall Englewood Cliffs, New Jersey, 3rd Edition, 2002.

Vidyasagar.M, Nonlinear System Analysis, Prentice Hall Englewood Cliffs, New Jercy, 1978.

Strogatz, S. H., Nonlinear Dynamics & Chaos, with Applications to Physics, Biology, Chemistry and

Engineering, Westview Press, 2nd Edition, 2014.
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BIKANER TECHNICAL UNIVERSITY, BIKANER
N OFFICE OF THE DEAN ACADEMICS
SYLLABUS

4™ Year- VII Semester: B.Tech. (Electronic Instrumentation & Control Engineering)

7EI15-13: Industrial Electric Drives
(Department Elective)
Credits: 02 Max. Marks: 100 (1A:30, ETE:70)
2L:0T:0P End Term Exam: 3 Hours

Course Objectives: To familiarize students with the concepts of modern electric drives, dc and ac drives
in open and closed loop and their mathematical modeling.

Course Outcomes: Upon successful completion of the course, students will be able to

CO-1: Understand theoretical concepts and control of electric drives in the present-day industry.

CO-2: Analyze the performance of DC motor, induction motor and synchronous motor drives for various
operating conditions.

CO-3: Analyze the performance of special drives like BLDC, PMSM and SRM drives for various operating
conditions

Sr. Contents Hours
No.

1. INTRODUCTION: Obijective, Scope and Outcome of the course

2. | INTRODUCTORY CONCEPTS OF DRIVES: Multi-quadrant operation of 7
drives, stability of drive systems, closed loop speed control of DC motor drives.
DC motor drives and its operational strategies- controlled rectifiers and chopper
based drive.

3. | INDUCTION MOTOR DRIVES: Steady state equivalent circuit of 3-phase 8
Induction motor—speed control techniques of induction motor, slip power
recovery schemes. space vector Model of induction motor, basic transformations
in reference frame theory- field orientation.

4. | SYNCHRONOUS MOTOR DRIVES: VSI fed synchronous motor drives — 5
V/f control and vector control, CSI fed synchronous motor drives.

5. | PERMANENT MAGNET MOTOR DRIVES: Introduction to various PM 5
motors, BLDC and PMSM drive configuration, comparison, block diagrams,
speed and torque control in BLDC and PMSM.

6. | SWITCHED RELUCTANCE MOTOR DRIVES: Evolution of switched 5
reluctance motors, various topologies for SRM drives, comparison, closed loop
speed and torque control of SRM.

Total | 30
Suggested Books:
1. G. K. Dubey, —Fundamentals of Electrical Drivesl
2. Pill ai S. K., —A First Course in Electri ®. Dri vesl

3. R.Krishnan, Electric Motor Drives—Modeling, Analysis and Control, Prentice-Hall of India Pvt. Ltd., New Delhi,
2010.
4, Bimal K Bose, Modern Power Electronics and AC Drives, Pearson Education Asia, 2003.

5. R. Krishnan, —Switched Reluctance Motor Drives, I Model i

CRC Press. 2001.
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=y OFFICE OF THE DEAN ACADEMICS
SYLLABUS

4™ Year- V11 Semester: B.Tech. (Electronic Instrumentation & Control Engineering)

7E14-20: Industrial Automation Lab
(Department Elective)

Credits: 01 Max. Marks: 100 (1A:60, ETE:40)

OL:0T:2P

End Term Exam: 2 Hours

Course Obijectives: To study the hardware and software associated with industrial automation

Course Outcomes: Upon successful completion of the course, students will be able to
CO-1: Understand programming of Programmable Logic Controllers

CO-2: Design of control systems using DCS.

CO-3: Design of control system using SCADA

CO-4: Understand the concept of PID tuning

Se. | Name of Experiments

No.

1. Study of hardware and software used in Programmable Logic Controllers (PLC).

2. Ladder diagram implementation using combinations of different timers. (Any
application)

3. Ladder diagram implementation using combinations of different timers and counters.
(Any application)

4. Developing and implementing any PID control loop in PLC system.

5. Developing and implementing any closed control loop using SCADA system.

6. Developing and implementing any closed control loop using DCS system

7. Study hardware and software platforms for DCS

8. Logic implementation for traffic Control Application

9. Logic implementation for Bottle Filling Application

10. | PID Controller Tuning: Tune PID controller for heat exchanger using DCS

Office: Bikaner Technical University, Bikaner
Karni Industrial Area, Pugal Road, Bikaner-334004
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