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*Teacher Assessment shall be uasea rottowing components: euiz/Assignment/ project/participation inClass, given that no component shall exceed more than l0 marks.

l ' IJnderstand the principles, merits and de-merits of Induction/ Di-electric heating2' Draw and design r"gulated / controred p"*";;ppd]brna and UpS

Course Outcomes:
After the successful completion of this course students will be able tol. understand sorid state devices as logic switches, p"*., .*troiler switches.2. Understand heating and its properties.

3' List general and industrial appiications of converters, invertors, choppers, and regulator.4. Select proper device for a givln application

sMPS Types' Block diagram of sMPS, various schemes of SMpS, advantages and disadvantages.UPS-Type (oN Line, oFF Line) and iis comparison. Battery banks.

UNIT II

Electric welding, resistance and arc werding, control devices and welding equipment.A'c' /D'c' timers using solid state devices, Synchrono* uranon synchionou, ti*..r, Sequence

*'Jll;?*, 
cvcle of welding process, Electronic weldingconi.rr, scR u, .r*.ri. contactor in

UNIT III
High frequency heating 9 Hrs.
Induction Heating: Basic Principle ,Factors Governing the process, Applications, merits&demerits over other systems 

' 
Di-electric heating: nuri. p.In.ipt" ,ru.to.s governing the process,applications, merits & demerits over other systems.

Course Objectives:

Syllabus

TINIT I
Inverter Application

Electric Welding
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Legends: L - Lecture; T - Tutorial/Ieu.h.r Grid"d Stud"rt A"tiriti p - practical; C - CrediL-*Teacher Assessment shall be based following components: Qui/Assignment/ project/participation in
Class, given that no component shall exceed more than l0 marks.

Static Switches, AC switches, DC Switches, Solid State Relays, DC Solid State Relays, AC
Solid State Relays. Static Circuit Breakers, Static AC Circuit Breakers, Static DC Circuit
Breakers, Battery charger, Sawtooth generators, Flasher circuits

TINIT IV
General Applications

UNIT V
Industrial Applications
HVDC Transmission, Types of HVDC link, Bipolar HVDC System, Temperature control,
Liquid level controllers, Alarm actuator, High frequency welding, Ultrasonic Applications,
Emergency Lighting System.

References:
1. Power Electronics by M. H. Rashid - pHI publication-3 rd Edition.2. Industrial Electronics and control by Biswanath Paul, pHI publications2nd Edition.3. Programmable Logic Controllers - "Frank D.Petruzela "PFiI publications4. Power Electronics by Dr.p. s. Bimbhr4 Khanna publishers -2 nd Edition.5. Industrial & Power Electronics By Harish C.Rai, Umesh Publication, 5 th Edition.6. Programmable Logic Controller -Pradeep Kumar& Srivashtava- BpB publications

List of Practical

1. Demonstration of SMpS.
2. Demonstration of UPS
3. Demonstration of High frequency heating
4. Demonstration of induction heating.
5. Demonstration of Sawtooth generators.
6. Study ofcircuit breaker.
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9 Hrs.
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Legends: L - Lecture; T -Tutorial/TeacherGuided StudentActivity;P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in
Class, given that no component shall exceed more than l0 marks.

Course Objective:
The aim of this course is to enable the students to prepare the schedule of materials with
specifications and estimates for different types of electrical installations.

Course Outcomes:
After the successful completion of this course students will be able to

l. Summarize the importance of estimation and specification.
2. Prepare the schedule of materials with specifications and estimates for service mains.

3. Draw the wiring plan for residential buildings, Prepare the schedule of materials with
specifications and estimates for lighting Installations

4. Prepare the schedule of materials with specifications for transmission lines, distribution
line and substations.

T]NIT I
Introduction

9 Hrs.

Meaning of estimation and specification, its importance and purpose and the factors to be

considered while preparing estimations and specifications. Meaning of standardization and its
advantages. Meaning of overhead charges, stock incidental charges, contingencies, supervision
charges, labour charges, Inspection charges, transportation charges and miscellaneous charges.

LTNIT II
Service Mains

8 Hrs.

Meaning of service mains, code of Practice for service mains, types of service mains- Over Head

& UG Service Mains, materials and specifications, current ratings for Aluminium, copper

conductors and selection of size of conduit pipe as per the size and number of wires. Load
calculation, selection of size and type of conductorAJG cable, estimates for single phase OH
service connection, three phase OH service connection.
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*Teacher Assessment shall be based following components: Qui/Assignment/ projeci{participation inclass, given that no component shall exceed more than r0 marks.
UNIT III
Lightning Installation

Power Installation

Distribution Line and transformer centre

8 Hrs.

9 Hrs.

9 Hrs.

Interior wiring types and their applications, factors to be considered, materials required forInterior wiring and their specifiiitions,. calculating the quantity of wiring materials andaccessories for the Interior wiring, load calculations 6r resioentiat buildings, size of conductors.

UNIT IV

code of Practice for Power Installations, materials required for power circuit wiring and theirspecifications, Prepare the layout diagram of machines showing clearances as per IS standards,load calculations, determine the sizJof .onar"to..,;;i;'.*i"t,Isolators, sub switches andprotective devices,

LINIT V

code of practice for Distribution Lines and Transformer centre, types of transformer centres - polemounted, plinth mounted, indoor and outdoor types. o.t"..ining trr" .uiing ;ioir,.iur,io,Transformer' write Specifications of the Distiitution Transformer. code- oi practice forTransmission lines and substations, transmission line materials and their specifications, types ofTowers, ACSR conductors and Number of Disc insurators ir.urp"rrion string.

References:
l ' 

fir,ffi:,x 
sK Bhanacharya, "Erectricar Design Estimating and costing,,, New Age

2' J'B'Gupta, "Electrical Installation Estimating and Costing,,, S.K.Kataria and sons.3. SL Uppal ,G.C.Garg, ..Electrical 
Wiring Brti*"tirg *J Costing,,, Khanna publisher,

1 surjit Singh, *Electrical 
Estimating anjcosting,;, Srrunput Rai & co.5' Raglrvendra Rao, "Electrical Desiln Estimatirig anJ ilsting,,, published by sapna book
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit; 

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that no component shall exceed more than 10 marks. 

 

 

Course Objectives: 

1. To give the concept of control system & its applications in various fields. 

2. To learn concept of modeling of various physical systems. 

3. To learn about the performance characteristics and limitations associated with various 

devices. 

Course Outcomes: 
After the successful completion of this course students will be able to 

1. Demonstrate an understanding of the fundamentals of (feedback) control systems. 

2. Determine and use models of physical systems in forms suitable for use in the analysis 

and design of control systems. 

3. Apply root-locus technique to analyze and design control systems. 

4. Determine the (absolute) stability of a closed-loop control system. 

Syllabus 

 

UNIT-I           8 Hrs. 

Introduction:Basic concept of open loop and closed loop control system and their comparison- Simple 

Mathematical model of physical systems-Analogy between different systems-Mechanical and 

Electrical. 

 

UNIT-II           8 Hrs. 
Control System Representation: Transfer function, block diagram, reduction of block diagram,Mason’s 

gain formula,Simple Mathematical problems on block diagram and signal flow graphs. 
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit; 

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that no component shall exceed more than 10 marks. 

 

 

UNIT-III           9 Hrs. 
Time Domain Analysis: First and Second order control System (Without mathematical treatment)-

Definition of different performance indices as delay time, rise time, peak time, percentage peak 

overshoot, Settling time, steady state error.-Type-0, Type -1, type-2, system definition-Concept of 

stability: absolute stability, relative stability-Routh and Hurwitz Criteria for stability. 

UNIT-IV           8 Hrs.  
Root Locus Techniques: Introduction-Root Locus concept, Construction of Root Loci. 

UNIT-V           9 Hrs. 
Frequency Domain Analysis: Introduction- Nyquist Stability Criteria and Bode plots of simple control 

system. 

 

References: 

1. I.J. Nagrath and M. Gopal, "Control system Engineering", New Age International. 

2. Control Systems by Ashfaq Hussain, Haroon Ashfaq, Dhanpat Rai& Co. 

3. Rudra Pratap, Getting Started with MATLAB, Oxford. 

4. Modern Control Systems by Roy Chaudhary. PHI 

5. Feedback Control Systems by Dr. S.D. Bhide, R.A. Barapate, S. Satyanarayan, Tech-Max 

Publication, Pune 
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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit; 

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that no component shall exceed more than 10 marks. 

 

 

 

 

List of Experiments: 

 

1. Determination of transfer function of A-C servomotor 

2. Determination of transfer function of D-C motor. 

3. Study of Block diagram reduction Method using MATLAB 

4. To Plot Root Locus using MATLAB. 

5. To Plot Nyquist plot using MATLAB 

6. To Plot Bode plot using MATLAB 
7. Effect of adding poles on root loci of type-1, type-2 systems through MATLAB. 
8. Effect of adding zeros on root loci of type-1, type-2 systems through MATLAB. 

9. Effect of adding poles on bode plots of type-1, type-2 systems through MATLAB. 

10. Effect of adding  zeros on bode plots of type-1, type-2 systems through MATLAB. 
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Legends: L - Lecture; T -Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;
*TeacherAssessment shall be based following components: Quiz/Assignment/ Project/Participation in Class,
given that no component shall exceed more than l0 marks.

Course Objectives:
1. To provide the students the fundamental concepts of drives and

traction.
2. To train the students with a good engineering breadth so as

techniques for braking system implementation in traction.
Course Outcomes:
After the successful completion of this course students will be able to

1. Express working of Electric Drives.
2. Understand the function of the various traction system equipment.
3. Evaluate the Constituents of Supply systems in traction.
4. Select and understand the various train lighting systems.

Syllabus

UNIT I
Electric Traction System
Electric Traction - Advantages and Disadvantages, Applications. Ideal traction system. Choice of
traction system in India.

LINIT Il 9 Hrs.
Track Electrification
Description of various systems - D.C., l-Phase low frequency A.C., 1-Phase high frequency, 3-Phase
A.C. and Composite System, 25 K.V. A.C., 50 Hz System-Advantages and disadvantages, Problems
associated with A.C traction system, current and voltage unbalance, production of harmonics and
induction effects, comparison between A.C. and D.C. system
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Legends:L-Lecfure;T-Tutorial/Tea"he.Gui@_Practical;c-c,eaiti*
:3:'ie^1i:t::y:it:lill* based,following components: Qui/Assignmentl projecuparricipation in class,

High Voltage Supply, Constituents of supply system substation, feeding post, feeding and sectioning
arrangements, sectioning post, elementary section, Miscellaneous .qrip-.nt at control posts anIswitching station, Major equipment at substation, transformer, iirtuit breaker, interrupters,
Protection system for A.C. Traction. :

TINIT IV
A.C" Electric Locomotive

9 Hrs.

UNIT V
Rail Locomotive Signaling
Sy-stem of train lighting, special requirements oftrain,lighting, methods of obtaining unidirectionalpolarity and constant output, Battery System, Failure of undei frame generating equlpment.

References:
1. S. K. Pillai, "A first course on Electric Drives", 3'd edition, New Age International

Publishers.
2 M. v. Deshpande, "Electrical Motors applications and control,', pHI.
3. S. L. Uppal, "Electrical power,,, KhannJpublishers.
4. J. B. Gupta, "Electrical power,,, S.K Kataria & Sons, New Delhi.
5. H. Pratab, "Modern Electric Traction,,, Dhanpat Rai & Sons
6, J. Upadhyay, s.N.Mahendra, "Electric Traction,,, Allied publishers Ltd.
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Block diagram of A.C' electric locomotive, Overhead equipment (O.H.E.), pentagonal O.H.E.-
catenary construction, oHE Supporting structure, Current colGction system, current collection gear
for oHE, pole collection bow collection, pantograph collector, Air blasi c.n,'rap Ct anger (on load),
Transformer, Rectifier connection, Traction motor connection.

TINIT III
Power Supply Arrangements
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