NATIONAL POWER TRAINING INSTITUTE

CITY CENTRE; DURGAPUR-16

COURSE STRUCTURE IN B. TECH POWER ENGINEERING

THIRD SEMESTER

A. THEORY:
A. THEORY
Contacts Credit
Code Subjects (periods/week) points
L| T P Total

1. ME 301 Fluid Mechanics 3] 1 0 4 4
2. ME 302 Thermodynamics 410 0 4 4
3. M 302 Mathematics 311 0 4 4
4. ME 304 Mechanics of Deformable Bodies 310 0 3 3
5. EE 301 Circuit Theory & Network 3] 1 0 4 4
6. EE 302 Electrical Electronic Measurement | 3 | 1 0 4 4

Total of Theory 23 23
B. PRACTICAL:
B. PRACTICAL

Contacts Credit
Code Subjects (periods/week) points
L| T P Total
1. ME 383 Mechanics of Deformable Bodies 0] 0 3 3 2
Lab.
2. ME 391 Fluid Mechanics Lab. 0|0 3 3 2
3. EE 391 Circuit Theory & Network Lab. 0] 0 3 3 2
4. EE 392 Electrical Electronic Measurement 0|0 3 3 2
Lab.
Total of Practical 12 8
Total of 3" Semester 35 31




FOURTH SEMESTER

A. THEORY
Contacts Credit
Code Subjects (Periods/week) points
L| T P | Total
1. | ME 401 Fluid Machinery 3|1 0] 4 4
2. | ME 402 Engineering Thermodynamics | 3 | 1 0 4 4
3. | ME 405 Materials Science and 3|10 0 3 3
Technology
4. |ME 412 | Theory of Machines 311 0 4 4
5. |EE 401 | Electrical Machines 3] 1 0 4 4
6. |EC 402 | Digital Electronics & 3|1 0] 4 4
Integrated Circuits
Total of Theory 23 23
B. PRACTICAL
Contacts Credit
Code Subjects (periods/week) points
L| T P | Total
1. | ME 495 Materials Science Lab. 0| O 3 3 2
2. | EE 491 Electrical Machines Lab. 0| O 3 3 2
3. | EC492 Digital Electronics & 0|0 3 3 2
Integrated Circuits Lab.
Total of Practical 09 06
C. SESSIONAL
Contacts Credit
Code Subjects (periods/week) points
L|T| P |Total




1. HU 481 Technical Report Writing & / 0] O 3 3 2
Language Practice Laboratory
Total of Sessional 3 2
Total of 4th Semester 35 31
1
FIFTH SEMESTER
A. THEORY:
A. THEORY
Contacts Credit
Code Subjects (Periods/week) points
L| T |P]| Total
1. | PWE 501 | Renewable Energy Systems 31010 3 3
2. | PWE 502 | Hydro Power Generation 31010 3 3
3. | PWE 503 | Nuclear Power Generation 3 0|0 3 3
4. | PWE 504 | Electrical Machines-II 3 110 4 4
5. ME 502 | Heat Transfer 3 110 4 4
6. El 502 | Microprocessor and Microcontrollers | 3 | 1 |0 4 4
Total of Theory 21 21
B. PRACTICAL:
B. PRACTICAL
Contacts Credit
Code Subjects (periods/week) points
L| T P Total
1. | PWE 594 | Electrical Machines Lab.-ll 0|0 3 3 2
2. | EI' 592 Microprocessor and | 0 | O 3 3 2
Microcontrollers Lab.
3. | ME 582 Heat Transfer Lab. 0|0 3 3 2
4. | ME 583 Fluid Machinery Lab. 0|0 3 3 2
Total of Practical 12 8

C. SESSIONAL:




C. SESSIONAL

Contacts Credit
Code Subjects (periods/week) points
L| T P Total
1. | PWE 584 | Vocational Training 2
Total of Sessional 2
Total of 5" Semester 33 31
SIXTH SEMESTER
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SEVENTH SEMESTER
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Eighth SEMESTER

A. THEORY:
A. THEORY
Contacts Credit
Code Subjects (Periods/week) points
L|T|P]| Total
PWE 801 The_,-rmal Power Plant Operation & 4l0lo0 4 4
Maintenance .
PWE 802 Operations Research and Industrial 31110 4 4
Engg.
Elective:
Manufacturing Science
P RA OR 3(olo| 3 3
PWE 803B Electric Drives
Elective:
PWE 804 A Ijtc;ir;]nology of Machining and metal
OR 7 oR 3/olo| 3 3
PWE 804 B HVDC Transmission
Total of Theory 14 14
B. SESSIONAL:
B. SESSIONAL
Contacts Credit
Code Subjects (periods/week) points
L| T P | Total
PWE 885 | Project-Il (Elect. / Mech.) 0] 0 - 8
5
PWE 886 | Grand Viva-Voce - - - -
PWE-886 | Seminar on Power Engg. - - - 3 2
Total of Sessional 15
Total of Practical 29




DETAILS OF CURRICULUM

NATIONAL POWER TRAINING INSTITUTE
CITY CENTRE; DURGAPUR-16

COURSE STRUCTURE IN B.TECH POWER ENGINEERING

THIRD SEMESTER

DETAILED SYLLABI OF B.TECH PROGRAMME
IN MECHANICAL ENGINEERING

SEMESTER - 1l

ME 301 : Fluid Mechanics
Contacts : 3L+1T

Credits : 4

Introduction : Definition of fluid, concept of continuum,;

Fluid Properties : Density, Viscosity, Surface tension, Vapour pressure

Fluid statics : Body and surface forces, Stress at a point, State of stress in fluid at
rest and in motion, Pressure distribution in hydrostatics, manometers, forces on
plane and curved surfaces, Buoyancy and the concept of stability of floating and
submerged bodies.

Fluid kinematics : Scalar and vector fields, Eulerian and Lagrangian approaches,
Material derivative, Velocity and acceleration, Streamline, Streak line and path
line, Deformation, rotation and vorticity, Deformation rate and strain rate tensor,
Circulation.

Fluid flow : System and control volume approaches, Transport theorems,
Continuity equation, Euler's equation, Bernoulli's equation, Momentum equations
for stationary, moving and rotating control volumes, Application of Bernoulli's
equation, static and dynamic pressure.

Fluid measurements : Pitot tube, Siphon, Venturimeter, Orificemeter,
Mouthpiece, Sudden expansion in a pipe, Weirs and notches.



Viscous incompressible flow : Introduction to Navier Stokes equation, Boundary
layer flow, Drag and lift, Laminar and turbulent flow, Couette flow, Plane Poisuille
and Hagen Poisuille flow.

Internal viscous flow : Reynolds experiment, Critical Reynolds number, Darcy -
Weisbach and Fanning friction factor, Moody's diagram, Minor losses and flow
through simple network of pipes.

Principal of similarity : physical similarity, Dimensional Analysis, Buckingham pi
theorem, Model studies and dimensionless parameters, Froude number, Euler
number, Mach number, Weber number.

References :

1. Introduction to Fluid Mechanics and Fluid Machines by S.K.Som and
G.Biswas.

Mechanics of Fluids by Irving H.Shames.

Fluid Mechanics by Victor L.Streeter.

Fluid Mechanics by Frank M. White.

Introduction to Fluid Mechanics by James A.Fay.

Fluid Mechanics and Hydraulics by J. Lal.

Fluid Mechanics by A.K.Jain

Engineering fluid mechanics,Garde,SCITECH

ONDO RN

ME 302 : Thermodynamics
Contacts 4L
Credits : 4

Introduction; Microscopic and macroscopic viewpoints in thermodynamics;
Fundamental concepts of system, control volume, state properties, equilibrium,
processes etc,Zeroth law;

Survey of units and dimensions; forms of energy and energy interaction; heat
and work; State postulate; thermodynamic properties of pure substance in solid,
liquid and vapour phases; P-V-T behaviour of simple compressible substances;
phase rule; thermodynamic property tables and charts; ideal and real gases;
equations of state; compressibility factor; generalised compressibility chart; First
law of thermodynamics for closed loop system, internal energy and enthalpy;
First law for control volumes, Steady flow and unsteady flow applications.
Process calculations for ideal and real gases using equations, tables and charts.
Definitions of Heat Engine, Heat Pump, Thermal efficiency, COP; Carnot cycle.
Second Law of thermodynamics; Statements and corollaries; entropy; concept of
reversibility and irreversibility.

Second law analysis of Control volumes; concept of entropy generation,
reversible work, Availability and Irreversibility.

Tds relations; Maxwell equations; Clapeyron equation; Clausius Clapeyron
equation, Joule Thompson coefficient; compressibility and expansion coefficient,
development of property data in graphical and tabular form.



References :

1. Engineering Thermodynamics by P.K.Nag.

2. Thermodynamics by Kenneth Wark.

3. Engineering Thermodynamics by Gordon Rogers and Yon Mayhew.

4. Fundamentals of Classical Thermodynamics by Van Wylen and Sonntag.
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ME 304 : Mechanics of Deformable Bodies
Contacts : 3L
Credits : 3

Concept of stress, normal and shearing stresses in axially loaded members,
factor of safety and introduction to design for strength - concept of strain, normal
and shearing strains - stress-strain relationship - generalised Hook's Law - strain
compatibility in two dimensions and application to isotropic materials - plane
stress and plane strain - Poisson's ratio - stress strain diagrams for uniaxial
loading - strain measurements - strain energy - relationship between elastic
constants - deformation of axially loaded members and statically indeterminate
problems - thermal stresses; Torsion of circular shafts - stress and deflections in
close coiled helical springs subjected to axial forces; Members subjected to
flexural loads - reactions for statically determinate beams - relationships between
load, shear force and bending moment - shear force and bending moment
diagrams - singularity functions - application of Dirac Delta functions in beam
bending problems; Elastic curve - theory of simple bending - bending stresses in
beams - members subjected to combined loads - stresses in short struts with
eccentric loading - kern of rectangular and circular sections - composite beams -
built up beams, shear flow and shear centre; Transformation of plane stresses
and strains - principal stresses and principal planes - principal strains - Mohr's



Circle of stresses and strains - principal stresses in 3 D - strain rosettes, principal
stresses for strain measurements; compounding of stresses - combined bending
and torsion - investigation of stress at a point - thin walled pressure vessels -
Hoop's stress - biaxial stresses - yield theories - principles of design for strength;
deflection of beams - direct integration method, moment area method - buckling
of columns - Euler's theory - critical loads and critical stresses for different types
of constants - statically indeterminate structures - theorem of three moments -
strain energy due to pure bending and shearing stresses - deflection by energy
method.

References:
1. Engineering Mechanics of Solids by E.P.Popov, Prentice Hall.
2. Introduction to Solid Mechanics by I.H.Shames, 2nd ed., Prentice Hall.
3. Strength of Materials Vols - | & Il by S.P.Timoshenko, CBS Publishers
4. Introduction to the Mechanics of Solids by S.H.Crandall, N.C.Dahl and
T.J.Lardner, 2" ed., McGraw Hill International.
> ? 6 @
Code: EE 301
Contact: 3L +IT
Credit: 4

Different types of systems & networks: continuous & Discrete, Fixed and Time
varying, Linear and Non-linear, Lumped and distributed, Passive & Active
Networks & Systems

Laplace transform of impulse and sinusoidal steps waveforms for RL, RC, LC
and RLC Circuits. Transient analysis of different electrical circuits with and
without initial conditions, Fourier Series and Fourier Transform

Network theorems and their applications in circuit analysis, Formulation of
network equations, Source transformations, Loop variable analysis and node
variable analysis

Graph of network, concept of tree branch, tree link. Incidence matrix, Tie-set
matrix and loop currents, Cut set matrix and node pair potentials

Two port networks, Open circuit Impedance and Short circuit Admittance
parameters, Transmission parameters, hybrid parameters, and their inter-
relations

Indefinite admittance matrix- their applications to the analysis of active network



Active filter analysis and synthesis using operational amplifier

SPICE: How SPICE works. Model statement, models for passive and active
device, D.C. circuits analysis, small signal analysis, capacitors and inductors in
D.C. Circuits, steady state and transient, plotting and printing, input and output
Impedance, D.C. sensitivity analysis, harmonic decomposition (Fourier Series),
Harmonic re-composition, voltage controlled components

Text books :
Sudhakar:Circuits & Networks:Analysis & Synthesis 2/e TMH
Engineering circuit analysis with PSPICE and probe-Roger,MH
Engg Circuit Analysis: Hayt 6/e Tata Mcgraw-Hill
Valkenburg M. E. Van, “Network Analysis”, Prentice Hall
A. Chakravarty: Networks, Filters & Transmission Lines
D.Chattopadhyay and P.C.Rakshit: Electrical Circuits
A.V. Oppenheimer and A.S.Wilsky: Signals & Systems, PHI
8 R.V.Jalgaonkar.: Network Analysis & Synthasis.
9 Sivanandam: Electric Circuits Analysis
10 Gupta: Circuit Analysis with Computer Application, New Age
International
11 Mann: Introductory A.C.Circuit Theory, Universities Press
12 Aatre: Network Theory & Filter Design, New Age International
13 Adby: Applied Circuit Theory, New Age International
14 Wadhwa: Network Analysis & Synthesis, New Age International
15 Roychowdhury: Linear Integrated Circuits, New Age International
16 Roy Choudhury D., “Networks and Systems”, New Age International
Publishers.
17 V.K. Chandna, A Text Book of Network Theory & Circuit Analysis,
Cyber Tech

References :

Reza F. M. and Seely S., “Modern Network Analysis”, Mc.Graw Hill Book
Company

Kuo F. F., “Network Analysis & Synthesis”, John Wiley & Sons.

ELECTRICAL AND ELECTRONIC MEASUREMENT
Code : EE 302

Contacts : 3L + 1T

Credits : 4



General features — Construction and principle of operation of moving coil, moving
iron, Dynamometer, Thermal and Rectifier type deflecting instruments.
Deflecting, controlling and damping torques, extension of instrument ranges
using shunts, multipliers and instrument transformers. Measurement of low,
medium and high resistances, Kelvins double bridge, multimeters, megger,
localization of cable faults.

D.C. and A.C. potentiometers, Measurement of high voltage, Electrostatic
instruments, measurement of inductances, capacitance and frequency by A.C.
Bridges.

Measurement of power in polyphase circuits, various wattmeter connections.
A.C. and D.C. energy meters.

C.R.O. construction & principle measurement of voltage, current, frequency and
phase by oscilloscope.

Electronic voltmeters — analog and digital. Digital multimeters, Audio oscillators,
signal generators and frequency counter.

Text Books:

-_—

Golding EW. & Wides F.C. : Electrical Measuring Instruments &
Measurements ; Wheeler

2. Electronic Instrumentation — H.S. Kalsi, ISTE/EXCEL BOOKS

3  Singh:Industrial Instrumentation &control 2/e Tata Mcgraw-Hill, NewDel

4 Sawhney A K : A course in Electrical & Electronic Measurements &
Instruments, Dhanpat rai

5 Kalsi:Electronic Instrumentation TMH

6 Heltrick A.D. & Cooper W.D. : Modern Electronic Instrumentation &
Measuring Instruments; Wheeler

7 Patranabis D: Sensors & Transducers, Wheeler 96

8 R.V.Jalgaonkar.: Electronics Instrumentation.

9 Sutko: Industrial Instrumentations

10 Bolton W: Instrumentation & Process Measurement, Universities Press

11 Reissland: Electrical Measurement, New Age International

MECHANICS OF DEFORMABLE BODIES LAB.

ME :383
Contacts : 3P
Credits :2



Tension Test: Stress-strain diagram, determination of yield strength, ultimate
strength, modulus of elasticity, percentage elongation and percentage reduction
in areas; Compression Test, Torsion Test; Hardness Tests: Brinnel and Rockwell
tests; Impact tests: Charpy and lzod tests; Bending test: determination of

bending stresses: Fatigue Test.

FLUID MECHANICS LAB.

ME 391
Contacts: 3P
Credits : 2

Fluid flow measurements:

Coefficient of discharge for venturimeter, orifice meter, nozzlemeter and weirs.

Flow through pipes:
Pipe friction in laminar and turbulent flow regimes. Pitot tube experiments on

viscous flow and boundary layer theory.



CIRCUITS & NETWORK LAB

Code: EE 391
Contact: 3P
Credit: 2

List of Experiments:

1. Transient response in R-L and R-C Network: Simulation/hardware

2. Transient response in R-L-C Series & Parallel circuits Network:
Simulation/hardware

3. Determination of Impedance (Z) and Admittance(Y) parameters of two port
network

4. Frequency response of LP and HP filters

5. Frequency response of BP and BR filters

6. Generation of Periodic, Exponential, Sinusoidal, Damped sinusoidal, Step,
Impulse, Ramp signals using MATLAB in both discrete and analog form

7. Evaluation of convolution integral, Discrete Fourier transform for periodic &
non-periodic signals and simulation of difference equations using MATLAB

8. Representation of poles and zeros in z-plane, determination of partial fraction
expansion in z-domain and cascade connection of second order system using
MATLAB

9. Determination of Lap lace transform and inverse Lap lace transformation
using MATLAB

10.Spectrum analysis of different signals

Note: An Institution/College may opt for some other software or hardware
simulation wherever possible in place of MATLAB



ELECTRICAL AND ELECTRONIC MEASUREMENT LAB

Code: EE 392
Contact: 3P
Credit: 2

List of Experiments:

1. Instrument workshop- observe the construction of PMMC, Dynamometer,
Electro thermal and Rectifier type instrument, Oscilloscope and digital
multimeter

2. Calibrate moving iron and electrodynamometer type ammeter/volmeter by

potentiometer

Calibrate dynamometer type Wattmeter by potentiometer

Calibrate A.C. energy meter

Measure the resistivity of material using Kelvin Double Bridge

Measurement of Power using Instrument transformer

Measurement of Power in Polyphase circuits

Measurement of Frequency by Wien Bridge using Oscilloscope

Measurement of Inductance by Anderson Bridge

= © N o kW

0.Measurement of Capacitance by De Sauty Bridge



NATIONAL POWER TRAINING INSTITUTE
CITY CENTRE ; DURGAPUR-16
COURSE STRUCTURE IN B.TECH POWER ENGINEERING
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Code : EC 402

Contacts : 3L + 1T

Credits :4

Data and number systems, Binary representation, Codes and their conversions:
BCD, Octal, Hexadecimal, ASCII, EBDIC, Gray, Signed binary number
representation with 1’s and 2’s complement methods, Binary arithmetic.

Boolean algebra, Venn diagram, logic gates and circuits, Minimization of logic
expressions by algebraic method, K-map method and Quine Mc Clauskey method
Combinational circuits- adder, subtractor, encoder, decoder, comparator,
multiplexer, de-multiplexer, parity generator, etc

Design of combinational circuits-Programming logic devices and gate arrays.

Sequential Circuits- Flip Flops, various types of Registers and counters and their
design, Irregular counter, State table and state transition diagram, sequential
circuits design methodology.

Different types of A/D and D/A conversion techniques.

Different Logic families- TTL, ECL, MOS and CMOS, their operation and
specifications.

Memory Systems: RAM, ROM, EPROM,EEROM

Textbooks:
1. Jain—Modern Digital Electronics, 2/e ,TMH
2. Leach & Malvino—Digital Principles & Application, 5/e, TMH
3. Digital Logic Design- Morries Mano, PHI.

Reference:

1. Digital Integrated Electronics- H.Taub & D.Shilling, Mc Graw Hill.

2. Givone—Digital Principles & Design, TMH

3. Digital Technology- Virendra Kumar, New Age.

4. Digital Circuit & Design- S.Aligahanan, S.Aribazhagan, Bikas
Publishing House.

5. Fundamentals of Digital Electronics & Microprocessor- Anokh Singh,
A.K. Chhabra, S.Chand.

6. Introduction to Digital Computer Design 4™ Ed.- V.Rajaraman & T.
Radhakrishnan, P.H.I.



Code: ME — 495
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ELECTRICAL MACHINES LAB

Code: EE 491
Contacts: 3 P
Credit2: 2
1. Study of the characteristics of a separately excited D.C generator.
2. Studies of the characteristics of a D.C shunt motor.
3. Speed control of a D.C motor.
4, Study of the characteristics of a compound D.C generator (short shunt)
5. Measurement of the speed of a D.C series motor as a function of load

N o

8.

9.
Study

torque.

Study of the equivalent circuit of a single-phase transformer.

Polarity test on single phase transforms and study of the different
connections of three-phase transformer.

Study of the equivalent circuit of three-phase induction motor by No-
Load & Blocked-Rotor tests.

Study of the performance of wound Rotor induction motor under load.
of the performance of three-phase Squirrel-Cage induction Motor-

Determination of Iron-Loss, Friction & Windage Losses.
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NATIONAL POWER TRAINING INSTITUTE(ER)
CITY CENTRE; DURGAPUR-16

COURSE STRUCTURE IN POWER ENGINEERING

FIFTH SEMESTER

PWE 501 : Renewable Energy Systems
Contacts : 3L
Credits : 3

1. INTRODUCTION ( 3)

Energy demand growth and supply : Historical Perspectives ; Fossil
fuels: Consumption and Reserve ; Environmental Impacts of Burning of
Fossil fuels ; Sustainable Development and Role of Renewable Energy
Sources.

2. SOLAR ENERGY (2)

The Sun as energy source and its movement in the sky ; Solar Energy
received on the Earth ; Primary and Secondary Solar energy and
Utilization of Solar Energy. Characteristic advantages and disadvantages.

3. SOLAR THERMAL ELECTRICITY GENERATION (4)

Solar concentrators and tracking ;Dish and Parabolic trough
concentrating generating systems, Central tower solar thermal power
plants ; Solar Ponds.

4. SOLAR PHOTOVOLTAIC SYSTEMS (6)

Basic principle of power generation in a PV cell ; Band gap and efficiency
of PV cells ; Manufacturing methods of mono- and poly-crystalline cells ;
Amorphous silicon thin film cells

Single and multi junction cells ; Application of PV ; Brief ouline of solar
PV stand-alone system design ; Storage and Balance of system.



5. WIND ELECTRICITY GENERATION (6)

#0 4 / U 4% 3 % $

A A% 4 4 0 A
$ i 0
6. BIOMASS ENERGY (5)

Biomass: Sources and Characteristics; Wet biogas plants ; Biomass
gasifiers: Classification and Operating characteristics ; Updraft and
Downdraft gasifiers ; Gasifier based electricity generating systems ;
Maintenance of gasifiers.

7. OCEAN ENERGY  (4)

Tidal power plants : single basin and two basis plants, Variation in
generation level ; Ocean Thermal Electricity Conversion (OTEC) ;
Electricity generation from Waves : Shoreline and Floating wave systems.

8. GEOTHERMAL ENERGY (2)

Geothermal sites in India ; High temperature and Low temperature sites
; Conversion technologies- Steam and Binary systems ; Geothermal
power plants.

9. GRID INTERCONNECTION (3)

) 4 0 OA

A

Allowable grid penetration in preserving reliability of supply ; Stand-
alone systems ; Storage of electricity for autonomous supply ; Examples
of design of remote supply systems.

REFERENCES ( in additon to the list printed )

1. 'Our Common Future', Report of the World Commission on
Environment & Development.Oxford University Press, NY, 1987.

2. John W. Twidell & Anthony D.Weir, 'Renewable Energy Resources'

3. Geofrey Boyle, ' Renewable Energy: Power for a Sustainable
Future', OUP in assn with Open University, 1996.






PWE 502 : Hydro — Power Generation
Contacts : 3L
Credits 3

Introduction, Potential of hydropower in India- its development and future
prospect. General hydrology-hydrological cycle, precipitation, run-off and its
measurement, hydrography, unit hydrograph, flow duration and mass curve. Site
investigations. Classification of hydroelectric power plants. Pondage and storage.
Operating principles of different types of hydel plants like run-off-the-river type.
Storage reservoir plant-pumped storage plant. Design, construction and
operation of different components: Dams, spillways, Canals, penstocks, surge
tanks, draft tubes etc; Power — house structure.

Selection of prime mover, speed and pressure regulation, methods of governing,
starting and stopping of water turbines, operation of hydro turbines. Machine
loading and frequency control, Maintenance of hydropower plants

Suggested Text Books & References:
Jagdish Lal, “ Hydraulic Machines”, Metropolitan book company(P) Itd.
Modi , P.N., & Seth, S.M.,”"Hydraulic & Fluid mechanics including
Hydraulic
Machines”, Standard Book House .
Guthrie Brown,”Hydroelectric Engg. Practice”,2" ed.(in 3 vols.)

Vol.| : Civil Engineering
Vol.ll : Mechanical & Electrical Engg.
Vol Il : Economics, Operation , Maintenance

Hydro Power an Indian Perspective

Author-Cum-Editor Dr. B.S.K. Naidu , Director General , NPTI.

Hydro —Electric and Pump storage Plants — MG Jog , Wiley Eastern
Limited.

Micro Hydroelectric Power Stations — By L.Monition, Power Ststions-
By L.Monition , Mle Nir, J.Roux translated by Joan Mc Mullan, John
Wiley & Sons.

Hydro Power by Professor Dr. Ing. Joachim Raable VDI- Verlag
Gmbtt.

Hydro Power Plant Familarisation, NPTI Publication.



PWE 503 : Nuclear Power Generation
Contacts : 3L
Credits : 3

Introduction to Nuclear Engineering:
Introduction, Why Nuclear Power for Developing Countries, Atomic Nuclei,
Atomic Number and Mass Number, Isotopes, Atomic Mass Unit, Radioactivity
and Radioactive Change Rate of Radioactive Decay, Mass - Energy
Equivalence, Binding Energy, Release of Energy by Nuclear Reaction, types of
Nuclear Reactions, Initiation of Nuclear Reaction, Nuclear Cross — section,
Nuclear Fission, The Fission Chain Reaction, moderation, Fertile Materials and
Breeding.
Nuclear Reactors:
Introduction, General Components of Nuclear Reactor, General Problems of
Reactor Operation, Different Types of Reactors, Pressurised Water Reactors
(PWR), Boiling Water Reactors (BWR), Heavy Water — cooled and Moderated
CANDU (Canadian Deuterium Uranium) Type Reactors, Gas-cooled Reactors,
Breeder Reactors, Reactor Containment Design, Location of Nuclear Power
Plant, Nuclear Power Station in India, India’s 3-stage Programme for Nuclear
Power Development, Comparison Nuclear Plants with Thermal Plants.
Nuclear Materials:
Introduction, Fuels, Cladding and Structural Materials Coolants, Moderating and
Reflecting Materials, Control Rod Materials, Shielding Materials.
Nuclear Waste & Its Disposal:
Introduction, Unit of Nuclear Radiation, Types of Nuclear Waste, Effects of
Nuclear Radiation, Radioactive Waste Disposal System, Gas Disposal System.
Safety Rules:
Personal Monitoring, Radiation Protection (Radiation Workers, Non-Radiation
Workers, Public at large), Radiation Dose (Early effect, Late effect  hereditary
effect)
Suggested Text Books:
P.K.Nag “ Power Plant Engineering “, Tata McGraw Hill
Arora & Domkundwar “ Power Plant Engineering “, Dhanpat Rai & Co.
Combined Power Plants by J.H.Horlock Pergamon Press .

References:

Black / Veatch, “ Power Plant Engineering “, CBS Published & Distributors.
Gas Turbine Theory —by Sh. H.Cohen, G.F.C. Rogers. H.l.H.Saravanamuttoo.
Longman Scientific & Technical.



ELECTRICAL MACHINES-II

CODE : PWE 504
- 9
CREDITS : 4

SYNCHRONOUS MACHINES - CONSTRUCTION, PRINCIPLE OF WORKING,
EXCITATION , PHASOR DIAGRAMS, SYNCHRONOUS REACTANCE ,
VOLTAGE REGULATION, DETERMINATION OF REGULATION BY
DIFFERENT METHODS, TWO REACTION THEORY, PHASOR DIAGRAM OF
SALIENT POLE MACHINES, POWER ANGLE CHARACTERISTICES,
TRANSIENT ANALYSIS, SUDDEN SHORT CIRCUIT, LOADING & LOAD
REJECTION, PARAMETER ESTIMATION, TRANSIENT REACTANCES ,
SYNCHRONIZING , SYNCHRONIZING POWER AND TORQUE, PARALLEL
OPERATION, V-CURVES, STARTING OF SYNCHRONOUS MOTORS
HUNTING,DAMPER WINDING , APPLICATIONS.

SINGLE PHASE INDUCTION MOTOR: CONSTRUCTION, DOUBLE
REVOLVING FIELD THEORY & CROSS FIELD THEORY, STARTING
METHODS, SPEED- TORQUE CHARACTERISTICS, PHASOR DIAGRAM &
CONDITION FOR MAXIMUM TORQUE, DETERMINATION OF EQUIVALENT
CIRCUIT PARAMETERS, APPLICATIONS.

PARALLEL OPERATION OF ALTERNATORS, SYNCHRONOUS MACHINES
CONNECTED TO INFINITE BUS — BAR, STARTING OF SYNCHRONOUS
MOTORS, V- CURVES, TORQUE ANGLE CHARACTERISTICS, HUNTING.

SPECIAL ELECTRICAL MACHINE:

SWITCHED RELUCTANCE MOTOR, PERMANENT MAGNET MACHINES.
STEPPER MOTOR, HYSTERESIS MOTOR, SUB FRACTIONAL ELECTRICAL
MACHINES.

BOOKS :
Bimbhra P.S.: Electrical Machinery; Khanna Pub
Nagrath I.J. & Kothari D.P. : Electric Machines, TMH
Mukherjee P K & Chakraborty S : Electrical Machines ; Dhanpat Rai
Pub.
Sen S K : Electrical Machines ; Khanna Pub.
Clayton A.E. & Hancock N N : Performance & Design of Direct Current
Machines, CBS Pub. & Distributors;
Parker Smith- Problems in Electrical Engg; - CBS Pub & Distributors.
Say M G : Performances & Design of A.C. Mechines; CBS Publishers
& Distributors.
Gupta: Fundamentals of Electrical Machines, New Age International
Bhattacharya: Control of Electrical Machines, New Age International
Bhattacharya: Experiments in Basic Elect Engg, New Age International



Athani: Stepper Motors

Heat Transfer

ME 502
Contacts : 3L+1T
" 3

Introduction: modes of heat transfer.

Conduction: Fourier law of heat conduction for isotropic material. Thermal
conductivity. Derivation of the energy equation in three dimensions including
transient effect. Nondimensional - thermal diffusivity and Fourier number. Types
of boundary conditions (Dirchlet, Neumann, mixed type). One-dimensional
solution with and without heat generation. Analogy with electrical circuits.

Fins, rectangular and pin fins. Fin effectiveness and efficiency.

Critical thickness of insulation.

Lumped parameter approach and physical significance of time constant, Biot
number, Validity of lumped parameter approach. Introduction to Heissler Chart.
Numerical methods for heat conduction.

Radiation: Physical mechanism of thermal radiation, laws of radiation, definition
of black body, emissive power, intensity of radiation, emissivity, reflectivity,
transmittivity, irradiation, radiosity.

Radiation exchange between black bodies, concept of Gray-Diffuse Isotropic
(GDI) surface. Radiation exchange between GDI surfaces by radiation network
and radiosity matrix method. Radiation shielding.

Convection: Introduction, Newton's law of cooling and significance of the heat
transfer coefficient.

Momentum and energy equations in two dimensions, nondimensionalisation,
importance of nondimensional quantities and their physical significance. Order of
magnitude analysis for flow over a flat plate. Velocity and thermal boundary layer
thickness by integral method. Analogies between momentum, heat and mass
transfer. Natural convection, effect of coupling on the conservation equations,
vertical flat plate (concept and correlations)

One-dimensional solution for Couette flow and Poisullie flow.

Concept of developing and developed flow.

Introduction to the concept of similarity.

Heat exchangers: Types of heat exchangers, parallel and counter flow types,
Introduction to LMTD. Correction factors, fouling factor. E-NTU method for heat
exchangers.

References:

1. Fundamentals of Heat and Mass Transfer by F.P.Incropera and D.P.Dewitt,
4™ ed., John Wiley & Sons



2. Principles of Heat Transfer, Kreith, ASIAN BOOKS/THOMPSON

3. Heat Transfer by J.P.Holman, 8" ed., and McGraw hill.

4. Elements of Heat & Mass Transfer by Vijay Gupta, 2" ed., New Age
International Publishers.

5. Heat Transfer - A Basic Approach by M.N.Ozisik, McGraw hill.

Microprocessor and Microcontrollers
Code: EI 502

Contacts: 3L +1T

Credits:4

Introduction to 8085A CPU architecture-register organization, addressing modes
and their features. Software instruction set and Assembly Language
Programming. Pin description and features.

Instruction cycle, machine cycle, Timing diagram.

Hardware Interfacing: Interfacing memory, peripheral chips (I0 mapped 10 &
Memory mapped 10).

Interrupts and DMA.

Peripherals: 8279, 8255, 8251, 8253, 8237, 8259, A/D and D/A converters and
interfacing of the same.

Typical applications of a microprocessor.

16 bit processors: 8086 and architecture, segmented memory has cycles,
read/write cycle in min/max mode. Reset operation, wait state, Halt state, Hold
state, Lock operation, interrupt processing. Addressing modes and their
features. Software instruction set (including specific instructions like string
instructions, repeat, segment override, lock prefizers and their use) and
Assembly Language programming with the same.

Brief overview of some other microprocessors (eg. 6800 Microprocessor).

References:

1. Microprocessor architecture, programming and applications with

8085/8085A, Wiley eastern Ltd, 1989 by Ramesh S. Gaonkar.

2. Intel Corp: The 8085 / 8085A. Microprocessor Book — Intel marketing

communication, Wiley inter science publications, 1980.

3. An introduction to micro computers Vol. 2 — some real Microprocessor —
Galgotia Book Source, New Delhi by Adam Osborne and J. Kane
Advanced Microprocessors by Ray and Bhurchandi - TMH
Intel Corp. Micro Controller Handbook — Intel Publications, 1994.

o s



6. Microprocessors and Interfacing by Douglas V. Hall, McGraw Hill
International Ed. 1992

7. Assembly Language Programming the IBM PC by Alan R. Miller, Subex
Inc, 1987

8. The Intel Microprocessors: 8086/8088, 80186, 80286, 80386 & 80486,
Bary B. Brey, Prentice Hall, India 1996.

ELECTRICAL MACHINES LAB-II

Code :PWE 594

/

= $

Credit : 2

A D -

1) DIFFERENT METHOD OF STARTING OF 3 PHI SQ.CAGE INDUCTION
MOTOR & THEIR COMPARISON [ D.O.LLAUTO TRANFORMER &
STAR-DELTA].

2) SPEED CONTROL OF 3 PHI SQUIRREL — CAGE INDUCTION MOTOR
BY DIFFERENT METHODS & THEIR COMPARISON[ VOLTAGE
CONTROL & FREQUENCY CONTROL].

3) DETERMINATION OF REGULATION OF AN ALTERNATOR BY
SYNCHRONOUS IMPEDENCE METHOD.

4) DETERMINATION OF MAGNETISATION CHARACTERISTICS OF AN
ALTERNATOR . a) at no — load rated speed b) at no- load half rated
speed c) at full load ( non inductive load) rated speed.

5) Load test on 1 phi induction motor & deriving its performance
characteristics.

6) Study of various connections of 6- coil alternator & its operation at no —
load.

7) To determine the direct axis reactance | Xd ] & quadrature axis reactance

[Xq ]
q
8) Load test on a wound rotor induction motor & deriving its performance
characteristics.
9) Determination of equivalent circuit parameters of a 1 phi induction motor.

10)To make connection diagram of full pitch & fractional slot winding of a 18
slot sq. cage induction motor for 6 pole & 4 pole operation.



Microprocessor and Micro-controller Lab

Code:

El 592

Contacts: 3P

Credits:

SI.
No.
1.

2
Name of the Experiments

Familiarization with 8085 register level architecture and trainer kit

components, including the memory map. Familiarization with the

process of storing and viewing the contents of memory as well as

registers.

a) Study of prewritten programs on trainer kit using the basic
instruction set ( data transfer, Load/Store, Arithmetic, Logical)

Assignments based on above.

a) Familiarization with 8085 simulator on PC.

b) Study of prewritten programs using basic instruction set ( data
transfer, Load/Store, Arithmetic, Logical) on the simulator.

Assignments based on above

Programming using kit/simulator for

i) table look up

i) Copying a block of memory

iii) Shifting a block of memory

iv) Packing and unpacking of BCD numbers

V) Addition of BCD numbers

Vi) Binary to ASCII conversion

vii)  String Matching

Multiplication using Booth’s Algorithm

Program using subroutine calls and IN/OUT instructions using 8255

PPI on the trainer kit eg, subroutine for delay, reading switch state

& glowing LEDs accordingly, finding out the frequency of a pulse

train etc

Interfacing any 8-bit Latch (eg, 74LS373) with trainer kit as a

peripheral mapped output port with absolute address decoding

Interfacing with 1/0 modules:

a) ADC

b) Speed control of mini DC motor using DAC

c) Keyboard

d) Multi-digit Display with multiplexing

Stepper motor

Writing programs for ‘Wait Loop (busy waiting) and ISR for

vectored interrupts (eg, counting number of pulses within specified

time period)

Study of 8051 Micro controller kit and writing programs for the

following tasks using the kit

a) Table look up

b) Basic arithmetic and logical operations

c) Interfacing of Keyboard and stepper motor

No. Of
hours

12



10. Familiarization with EPROM programming and Erasing

Heat Transfer Lab.

ME 582
Contacts : 3
Credits : 2

Thermal Conductivity of Metal Bar.

Heat Transfer in Forced Convection.

Heat Transfer in Natural Convection.

Hear Transfer from Pin Fin.

Emmissivity Measurement Apparatus.

Critical Heat Flux Apparatus.

Parallel Flow / Counter Flow Heat Exchanger.

NoOOkRWN =

ME 583 :  Fluid Machinery Laboratory
Contacts : 3P
Credits 1 2

Experiments on Fluid Machinery:
Pumps, Reciprocating pumps, Blowers, Compressors.

Experiments on Turbines:
Francis and Pelton turbines, governing of turbines.



NATIONAL POWER TRAINING INSTITUTE (ER)
CITY CENTRE:DURGAPUR-16
COURSE STRUCTURE IN POWER ENGG.
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Insulation materials Classification, Gases as insulating media,
ionization and decay process, Breakdown in gases, Townsend’s law,
Streamer mechanism of spark Paschen’s Law , Corona discharge,
Electronegative gases.

» Breakdown in Liquid and Solid Dielectrics

6L

Breakdown in pure and commercial liquids, Solid dielectrics and
composite dielectrics, High voltage bushings, Guarding, Shielding,
Field plotting.

» Svstem Overvoltages

8L

Occurrence and characteristics ; electrostatic fields and voltage
distribution across insulators. Traveling wave phenomena, Bewley
lattice diagrams; wave tables , switching and lightning overvoltages .
Attenuation and distortion of surges; overvoltage protection devices;
rod and expulsion gaps; surge diverters. Power frequency
overvoltage and harmonics; neutral earthing of power systems.

Insulation coordination Insulation design of EHV lines, basic
insulation level, surge diverters and arresters. Insulation co-
ordination of HV and EHV power system and substation equipment.

» Generation of Hiagh Voltage and Current

4L

Generation of high d.c, a.c and impulse voltages, Standard impulse
wave shapes, Switching surges, single and multi-stage impulse
generators, tripping and control of impulse generators.

High voltage DC: Rectifier circuits, voltage multipliers , Van-de-Graaf
and electrostatic generators.

High voltage AC: Cascaded transformers and Tesla coils.

» Hiah Voltage and Current Measurement

4L



Peak voltage, Impulse voltage and High direct current measurement
methods, Non-destructive measurement and testing , High voltage
dielectrics loss and capacitance measurement , Radio frequency and
partial discharge measurement.

» Hiagh Voltage Testing
4L
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7,3

Representation of Power System
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Thermal Power Plant Operation & Maintenance
Code : PWE 801
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Operations Research & Industrial Engineering
Code : PWE 802
3
3
Introduction:
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) ? 4 12 = z 0 412 4
12 * 41 2 <" 412
- 2L

Linear Programming Problem-
Introduction, Mathematical Formation, Graphical Solution method,
General LPP, Canonical & Standard form of L.P.P. Basic solution,
Degenerate solution, basic feasible solution, optional solution, simplex
algorithm.

- 2L

o(4:- *n < "$$ + 3

z # - 0>

-4L
Duplex Method: Concept of Duality, Primal & Dual problem, conversion
between primal & Dual problem and its solution. Dual simplex method,
Applications.

-8L
Assignment Problem:
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Queuing Theory:
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Network Scheduling:
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Industrial Engineering.
Types of Production (Mass, Batch, Project), Functions of Production
Management. Productivity Engineering: Concept, Different Inputs
and Productivity Measures, Efficiency and Effectiveness, Measures
to increase Productivity.
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Operations Research by J. K. Sharma, Macmillan.
Operations Research by Vijayakumar, Scitech.
Operations Research by S. Kalabati, Bikash Publisher
Operations Research by Hira Gupta
Operations Research by Kanti Swarup
Operations Research by Hillier Liberman, Tata Magrohill
Industrial Engineering and Management by C. Nadha Muni Reddy
Mechanical and Industrial Management by R. K. Jain, Khanna Publication
1 0 Industrial Organization of Engineering Economics by Banga / Sharma
11. Industrial Engineering and Management by Khanna P. P.
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Manufacturing Science

Code : PWE 803A
#0 4 4 4
, +
B 4$ G9
3 $ 47/ 44 4
4 4
4 4 0
4 G 98

Fundamental of Metal joining processes : soldering, brazing, fusion and
non-fusion welding processes, various modern welding processes like
TIG, MIG, Submerged Arc Welding, Friction Welding. Welding defects. -
15L

Fundamental of Non Conventional Machinery process EDM, ECE,WJM. —
2L
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ELECTIVE

ELECTRIC DRIVES

Code : PWE 803B
Contacts :3L
Credits 14

Concept of electrical drives: group, individual and multimotor drives, quadrantal
diagram speed torque characteristics under four quadrant operation of d.c. and
induction motors. 8L

Speed control of D.C. motors: Ward Leonard, Buck-boost, series-parallel control,
rectifier and chopper fed drives, up based controllers for D.C. drives.
6L

Induction motor drives: Pole changing, frequency variation, stator voltage
variation, rotor resistance variation, slip power recovery, variable voltage -

variable frequency control, (VVVF). 6L

P.W.M,, inverter, cycloconverter control, non-sinusoidal voltage operation, A.C.
regulators closed loop regulators.
6L

Synchronous Motor Drives: Wound field brushless excitation, voltage source
inverter drive. Constant v/f, E/f and field weakening control. Cycloconverter
control, self controlled synchronous motor drive. 4L

Starting and Braking: soft starts, regenerative and dynamic braking. Transients
and dynamics of electric motors under starting and braking conditions.
4L

Heating and Power Ratings: Service conditions of electric drives and selection of
motor capacities. Operation of electric drives incorporating flywheel under shock
loading conditions. 4L

Motor Controllers: PL, Stepper Motor, Tachogenerator, Industrial application.
4L

Principles of Electric Traction: Traction motor, Traction motor control, EMU, DMU
4L

Books:

1. Pillai S K: A First course in Electrical Drives, New Age International Pub.
2. De NKand Sen P K : Elective Drives; PHI

7!



Nowuhw

Subramaniyan V: Elective Drives - Concepts and Applications; TMH Pub.
Krishnan, Electrical Motor Drives, Pearson Education

Elsharwaki, Electrical Drives, Vikas

De. G : Electrical Drives and their Control; Academic Books Ltd.

Dubey G K et. Al. Electrical Drives, New Age Pub.
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Code : PWE 804A

Matel Cutting — 1L
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ELECTIVE

<C -
Code : PWE 804B
Contacts :3L
Credits : 3

AC/DC Conversion - Hg. Arc, SCR, Bridge rectifier and inverter circuits. Recent
trends of HVDC valves. Principles of grid control, firing angle control, harmonic
analysis, commutation failure, starting and stopping of DC Link.
22L

Reactive Power requirement, types of forced commutation. Corona and Radio

interference, protective devices.
7L
Smoothing reactors - Functions, double commutation failure, consequent
commutation failure - their prevention.
6L

Simulation of HVDC systems, Parallel operation of HVDC and AC systems,
multiterminal DC systems. 6L

Stability of AC/DC interconnected systems.
4L

Books:
1. Chakraborty A, Kothari D P, Mukhopadhyay A K - The Performance, Operation

and Control of EHV Power Transmission Systems; Wheeler Pub.
2. Das Begamudre R - The E H V A C Transmission - New Age International.
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