Syllabus for B.Tech(Power Engineering) Up to Fourth Year

Revised Syllabus of B.Tech CE (for the students_vyr_l_q were admitted in Academic Session 2010-2011)

Course Structure-3° Semester B.Tech PWE

Theory:
Sl. Sub. Code Sub. Name Contact Hrs per
No. week
L T P Total Credit
1 M(CS)301 Numerical methods 2 0 0 2 2
2 M 302 Mathematics-3 3 1 0 4 4
3 ME-302 Strength of Materials 3 0 0 3 3
4 ME-303 Engineering Materials 4 0 0 4 4
5 ME-301 Applied Thermodynamics 3 0 0 3 3
6 EE-301 Electric circuit Theory 4 0 0 4 4
20 20
Practical / Sessional:
S. Sub. Code Sub. Name Contacts hrs Per
No. weeks
L T 2) Total Credits
1 M(CS) 391 Numerical methods 0 0 3 3 1
2 ME-393 Engineering Materials 0 0 3 3 2
3 ME-394 Strength of Materials 0 0 3 3 2
4 EE-391 Electric Circuit theory 0 0 3 3 2
5. HU 381 Technical Report Writing and Lang Labdtie 3 3 2
TOTAL OF SEMESTER: 35 29
Course Structure- 4" Semester B.Tech PWE
Sl. Sub. Code Sub. Name Contactshrs
No. Per weeks Total
THEORY L T P Total
1. HU-401 Values & ethics in profession q a 2 2
2. PH401 Physics-II 3 0 0 3 3
3. CH-401 Basic environmental Engineering & Biology 3 0 0 3 3
ME-401 Fluid Mechanics and Hydraulic Machines B 1 0 4 4
EE-402 Electrical & Electronic measurement D D 3 3
6 PWE-401 Electrical Machines-I 3 0 0 3 3
PRACTICAL
1 ME-491 Fluid Mechanics & Hydraulic Machines Lab 0 0 3 3 2
2 EE-492 Electrical & Electronic measurement Lab 0 0 3 3 2
3 PH-491 Physics-II Lab 0 0 3 3 2
TOTAL OF SEMESTER: 31 28
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5" Semester Course Structure

A.  THEORY
S.No Field Theory Contact Hour /'Week Cr. Pts
L T P Total
1 HU-501 Economics for Engineers 3] 0 0 3 3
2 PWE-501 Electrical Machines 3 1 0 4 4
3 PWE(ME)-502 Heat Transfer 3 1 0 4 4
PWE-503 Nuclear & Advance Power Generation Technology
3 0 0 3 3
5 PWE-504 Hydro & Renewable Power Generation
3 1 0 4 4
PWE-505A Refrigeration & Air-conditioning
OR 3 0 0 3 3
6. PWE-505B Microprocessor & Digital Electronics
Total of Theory 2 21
B. PRACTICAL
PWE-591 Electrical Machines Lab 0 0 3 3 2
PWE(ME)-592 Heat Transfer Lab 0 0 3 3 2
PWE 595A Refrigeration lab
OR 0 0 3 3 2
PWE 595B Microprocessor & Digital electronics Lab
Total of Semester 31 27
6" Semester Course Structure
Sl. No. Sub. Code Sub. Name Contact Hrs per week Credit pts.
THEORY T P Total
1. HU- 601 Principles of Management 2 D @ 2 2
2. PWE-601 Steam Generator & its Auxiliaries 3 0] D 3 3
3. PWE-602 Steam Turbine & its Auxiliaries 3 0 3 3
4. PWE-604 Electrical Equipment in Power Generation 1 0 4 4
Transmission and Distribution
5. PWE-603 IC Engines and Gas Turbines B 0 0 3 3
PWE-605A Theory of Machines 3 0 0
6. PWE-6058 | Power Electronics 3 q o ° 3
PRACTICAL
1. PWE-691 Combustion Lab 0 3 3 2
2. PWE-692 Study of Power Plant & T&D Schemes DO 3 3 2
3. PWE-693 Seminar 0 3 3 2

Total of semester: 18+6=24
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T,

Cour se Structure -7" Semester

Sl. No. Sub. Code Sub. Name Contact Hrs per week Credit pts.
THEORY T P Total
1. PWE-701 Thgrmal Power Plant Operation and 1 0 4 4
Maintenance
2. PWE-702 Instrumentation & Process Control 3 (0 a 3 3
s PWE-703 Electrical Protection System 3 0 0 3 s
4. PWE-704 Power System Operation 3 0 0 3 s
PWE-705A Manufacturing & Industrial Engineering
> 0 0 3 3
PWE-705B Electric Drives
PRACTICAL
L HU-791 Group Discussion 0 3 3 2
2. PWE 792 Control & Instrumentation Lab. 0 0 3 3 2
s PWE-793 Protection Lab. 0 0 3 3 2
SESSIONAL
1. )
PWE 7810 Project - | (Mech./ Elect.) 0 6 6 2
2. PWE 7811 Industrial Training 2
31 26
SI. N Sub. Code Sub. Name Contact Hrs/wk Cr. pts.
THEORY L| T P Total
1. PWE(HU)-801 Energy Management 2|1 0 0 2 2
2. PWE-802A Industrial Engg & Operations Research
3. PWE-802B High Voltage Engg. 211 0 3 3
4. PWE-803A Design of Mechanical Equipments
5. PWE-803B Design of Electrical Equipments 201 0 3 3
SESSIONAL
1 PWE-894 Seminar / Study & presentation of Tegpict 0| O 3 3 2
2 PWE-895 Design Lab / Industrial practical tragn
0| O 6 6 4
3 PWE-896 Project-2
0|0 12 12 6
4 PWE-897 Grand Viva 3
Total of Sessional 21 15
TOTAL OF SEMESTER 30 23
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NUMERICAL METHODS : M(CS) 301
Contacts: 2L+1T

Credits:2
Module Topics Contact
hrs
Approximation in numerical computation: Truncatigmd 4)
rounding errors, Fixed and floating-point arithrogti
Propagation of errors.
Interpolation: Newton forward/backward interpabe; (5)

Lagrange’s and Newton’s divided difference Integbiain.

Numerical integration: Trapezoidal rule, Simpsoi/3 rule, | (3)
Expression for corresponding error terms.

Numerical solution of a system of linear equations (6)
Gauss elimination method, Matrix inversion, LU
Factorization method, Gauss-Seidel iterative method

Numerical solution of Algebraic equation: 4)
Bisection method, Regula-Falsi method, Newton-Raph
method.

Numerical solution of ordinary differential equati Euler's | (6)
method, Runge-Kutta methods, Predictor-Correctahous
and Finite Difference method.

Text Books:

1. C.Xavier: C Language and Numerical Methods.

2. Dutta & Jana: Introductory Numerical Analysis.

3. J.B.Scarborough: Numerical Mathematical Analysis

4. Jain, lyengar , & Jain: Numerical Methods (Feais and Solution).
References:

1. Balagurusamy: Numerical Methods, Scitech.

2. Baburam: Numerical Methods, Pearson Education.

3. N. Dutta: Computer Programming & Numerical Arsad, Universities Press.
4. Soumen Guha & Rajesh Srivastava: Numerical MithQUP.

5. Srimanta Pal: Numerical Methods, OUP.
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MATHEMATICS- Code M 302
Contacts: 3L +1T =4
Credits: 4

Note 1: The entire syllabus has been divided iato modules.
Note 2: Structure of Question Paper
There will be two groups in the paper:

Group A: Ten questions, each of 2 marks, are tanssvered out of a total of 15 questions,
covering the
entire syllabus.
Group B: Five questions, each carrying 10 markst@be answered out of (at least) 8
guestions.

Students should answer at least one questiom éach module.

[At least 2 questions should be set from eaddadules Il & IV.

At least 1 question should be set from eaddadules | & 11l. Sufficient

questions should be set covering the wholalsys for alternatives.] Syllabus for

Module Topics Contact
hrs

Module I: | Fourier Series & Fourier Transform [8L]

Topic: Fourier Series:

Introduction, Periodic functions: Properties, Ee®dd (1)
functions: Properties, Special wave forms: SquareeyHalf
wave Rectifier, Full wave Rectifier, Saw-toothedvwea
Triangular wave.

Euler’'s Formulae for Fourier Series, Fourier Sefar Q)
functions of period 2, Fourier Series for functions of period
21, Dirichlet’s conditions, Sum of Fourier seri€&amples.

5
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Theorem for the convergence of Fourier Seriesegstant (2)
only). Fourier Series of a function with its pefiodextension,
Half Range Fourier Series: Construction of Halfgai®ine
Series, Construction of Half range Cosine Seriassdval's
identity statement only). Examples.

Topic: Fourier Transform:

Fourier Integral Theorem (statement only), Foufiemsform| (1)
of a function, Fourier Sine and Cosine Integral drieen
(statement only), Fourier Cosine & Sine Transfarrmeurier
Cosine & Sine Transforms of elementary functions.

Properties of Fourier Transform: Linearity, Sm&j Change | (1)
of scale, Modulation. Examples. Fourier Transforfm o
Derivatives. Examples.

Convolution Theorem (statement only), Invers&aidrier 2
Transform, Examples.

Module II | Calculus of Complex Variable [13L]

Introduction to Functions of a Complex Variable. (2)
Complex functions, Concept of Limit, Continuity and
Differentiability.

Analytic functions, Cauchy-Riemann Equations éstant (2)
only). Sufficient condition for a function to bealytic.
Harmonic function and Conjugate Harmonic functieated
problems.

Construction of Analytic functions: Milne Thomsarethod, | (1)
related problems.

Topic: Complex Integration.

Sub-Topics: Concept of simple curve, closed cusugyoth | (2)
curve & contour. Some elementary properties of demp
Integrals. Line integrals along a piecewise smaoiive.
Examples.

Sub-Topics: (2)
Cauchy’s theorem (statement only). Cauchy-Goulssirem
(statement only). Examples.

Cauchy’s integral formula, Cauchy’s integral fotendfor the | (2)
derivative of an analytic function, Cauchy’s intaigiormula
for the successive derivatives of an analytic fiomct
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Examples.

Taylor’s series, Laurerd’series. Examples (1)

Topic: Zeros and Singularities of an Analytic Ftioc &
Residue Theorem.

Sub-Topics: Zero of an Analytic function, orderzeio, (2)
Singularities of an analytic function. Isolated ammhisolated
singularity, essential singularities. Poles: sinypdée, pole of
order m. Examples on determination of singulariéied their
nature.

Residue, Cauchy’s Residue theorem (statement,only) 2
problems on finding the residue of a given function
evaluation of definite integrals:

Topic: Introduction to Conformal Mapping.

Sub-Topics: Concept of transformation from z-pléme- (2)
plane. Concept of Conformal Mapping. Idea of sotaadard
transformations. Bilinear Transformation and dateation
of its fixed point.

Module Probability [8L]
[

Topic: Basic Probability Theory

Sub-Topics: Classical definition and its limitats (1)
Axiomatic definition.

Some elementary deduction: i) P(0O)=0, BRJA)<1, iii)
P(A)=1-P(A) etc. where the symbols have their lisua
meanings. Frequency interpretation of probability.

Addition rule for 2 events (proof) & its extensitmmore 3)
than 2 events (statement only). Related problerasdifional
probability & Independent events. Extension to ntban 2
events (pairwise & mutual independence). Multigima
Rule. Examples. Baye’s theorem (statement only)rataded
problems.

Topic: Random Variable & Probability Distributians (2)
Expectation.

Sub-Topics: Definition of random variable. Contius and
discrete random variables. Probability density fiomc&
probability mass function for single variable only.
Distribution function and its properties (withoubpf).
Examples. Definitions of Expectation & Variancepperties
& examples.
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Some important discrete distributions: BinomiaP&isson | (2)
distributions and related problems. Some important
continuous distributions: Uniform, Exponential, Nl
distributions and related problems. DeterminatibMean &
Variance for Binomial, Poisson & Uniform distribotis only.

Module Partial Differential Equation (PDE) and Series $olu of
IV: Ordinary Differential EquationD&) [13L]

Topic: Basic concepts of PDE.

Sub-Topics: Origin of PDE, its order and degremocept of | (1)
solution in PDE. Introduction to different methaafs
solution: Separation of variables, Laplace & Faurie
transform methods.

Topic: Solution of Initial Value & Boundary ValueDE'’s by
Separation of variables, Laplace & Fourier transfor

methods.

Sub-Topics: (2)
PDE I: One dimensional Wave equation.

PDE II: One dimensional Heat equation. (2)
PDE Ill: Two dimensional Laplace equation. (2)

Topic: Introduction to series solution of ODE.

Sub-Topics:  Validity of the series solutionaof ordinary | (2)
differential equation. General method to solve PePiL
y'+P2 y=0 and related problems.

Topic: Bessel's equation.

Sub-Topics: Series solution, Bessel functionynemce (2)
relations of Bessel’s
Function of first kind.

Topic: Legendre’s equation.

Sub-Topics:  Series solution, Legendre fumgtrecurrence
relations and orthogonality relation.

TOTAL LECTURES : 42
Text Books:
2. Brown J.W and Churchill R.V: Complex Variablexl@Applications, McGraw-Hill.
3. Das N.G.: Statistical Methods, TMH.
4. Grewal B S: Higher Engineering Mathematics, Ki@Rublishers.
5. James G.: Advanced Modern Engineering Mathesa#iearson Education.
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6. Lipschutz S., and Lipson M.L.: Probability (Sah@s Outline Series), TMH.

References:

1. Bhamra K. S.: Patrtial Differential Equations: itroductory treatment with applications,
PHI

2. Dutta Debashis: Textbook of Engineering MathérsalNew Age International Publishers.
3. Kreyzig E.: Advanced Engineering MathematicsginJ@/iley and Sons.

4. Potter M.C, Goldberg J.L and Aboufadel E.F.: &weed Engineering Mathematics, OUP.
5. Ramana B.V.: Higher Engineering Mathematics, TMH

6. Spiegel M.R. , Lipschutz S., John J.S., andI8yel D., : Complex Variables, TMH.
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CIRCUIT THEORY AND NETWORKS- EE 301
Contacts: 3L +1T
Credits: 4

0-2011)

Module

Topics

Contact
hrs

Module |

Introduction: Continuous & Discrete, Fixed & Time varying,
Linear and Nonlinear, Lumped and Distributed, Reesand
Active networks and systems. Independent & Deperstmnrces,
Step, Ramp, Impulse, Sinusoidal, Square, Saw ®gttals.

3L

Coupled circuits: Magnetic coupling, Polarity of coils, Polarity ¢
induced voltage, Concept of Self and Mutual indocéa
Coefficient of coupling, Modeling of coupled cirtsii Solution of
problems.

3 L

Resonant Circuits: Series and Parallel Resonance, Impedance
Admittance Characteristics, Quality Factor, HalfaRo Points,
Bandwidth, Resonant voltage rise, Transform diagre®olution
of Problems

arid

Module Il

L aplace transforms: Concept of complex frequency,
transformation of step, exponential,

overdamped surge, critically damped surge, damiped s
undamped sine functions, properties of Laplace Sfoam,
linearity, real-differentiation, realintegratiomitial Value
Theorem and Final Value Theorem, Inverse Laplaeadform,
applications in circuit analysis, Partial Fracti@xgpansion,
Heaviside’s Expansion Theorem, Impulse, Step & Soidal
response of RL, RC, and RLC circuits. Transientyasnms of
different electrical circuits with and without it conditions.
Concept of Convolution theorem and its applicat®olution of
Problems with DC & AC sources.

10 L

Module Il

Network equations: Kirchoff's Voltage Law & Current Law,
Formulation of network equations, Source transfaiona Loop
variable analysis, Node variable analysis. Netwhdorem:
Superposition, Thevenin’s, Norton’s & Maximum povikemnsfer
theorem. Millman’s theorem and its applicationhree phase
unbalanced circuit analysis. Solution of Problenti WC & AC
sources

6L

Graph of Network: Concept of Tree, Branch, Tree link,

4L

10
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junctions, Incident matrix, Tie-set

matrix and loop currents, Cut-set matrix and nogle otentials,
duality, solution of

problems.

Module IV | Two port networks analysis: Open circuit Impedance & Short | 4L

circuit

Admittance parameter, Transmission parameters,itlybr
parameters and their inter relations. Driving paimpedance &
Admittance. Solution of Problems with DC & AC soesc

Circuit Transients: DC Transient in R-L & R-C circuits with and4 L
without initial charge, R-L-C circuits, AC transisnn sinusoidal
R-L, R-C, & R-L-C circuits, solution of problems

Filter Circuits: Analysis of Low pass, High paBsind pass, Band 2
reject, All pass filters (first and second ordelydnising
operational amplifier. Solution of Problems

Books:

1. Network Analysis, M.E.Van Valkenburg (Prenticali

2. Engineering Circuit Analysis, W.H.Hayt, J.E.Kegnhy, S.M.Durbin,(TMH)
3. Network and Systems, Ashfagq Husain,(Khanna Baalisher)

4. Network and Systems, D.Roychowdhury,(New Agerimational)

5. Modern Netwok Analysis, F.M.Reza & S.Seely, Ma@Hill.

PAPER NAME : TECHNICAL REPORT WRITING & LANGUAGE LABORATORY PRACTICE
PAPER CODE: HU 481

CONTACT: 1L+2P

CREDIT: 2

Guidelines for Course Execution:

Objectives of this Course: This course has beeiyed:

1. To inculcate a sense of confidence in the stisden

2. To help them become good communicators botlabpend professionally.
3. To assist them to enhance their power of Teah@ommunication.

Detailed Course Outlines:

A. Technical Report Writing : 2L+6P

1. Report Types (Organizational / Commercial / Bass / Project )
2. Report Format & Organization of Writing Matesal

3. Report Writing (Practice Sessions & Workshops)

B. Language Laboratory Practice

I. Introductory Lecture to help the students gelear idea of Technical Communication &
the need of

11
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Language Laboratory
Practice Sessions 2L
2. Conversation Practice Sessions: (To Ioe ds real life interactions)
2L+4P
a) Training the students by using Language Rabice/Recommended Texts/cassettes
/cd’s to get their
Listening Skill & Speaking Skill honed
b) Introducing Role Play & honing over all Comnicative Competence
3. Group Discussion Sessions: 2L+6P
a) Teaching Strategies of Group Discussion
b) Introducing Different Models & Topics of Grolpscussion
c) Exploring Live /Recorded GD Sessions for megditudents’ attitude/approach & for
taking remedial
measure
Interview Sessions; 2L+6P
a) Training students to face Job Interviews comfiyeand successfully
b) Arranging Mock Interviews and Practice Sessionsntegrating Listening Skill with
Speaking
Skill in a formal situation for effective communtaan
4. Presentation: 2L+6P
a) Teaching Presentation as a skill
b) Strategies and Standard Practices of IndividBedup Presentation
c) Media & Means of Presentation: OHP/POWER POINTer Audio-Visual Aids
5. Competitive Examination: 2L+2P
a) Making the students aware of Provincial /Naidnternational Competitive
Examinations
b) Strategies/Tactics for success in Competitivariixations
c) SWOT Analysis and its Application in fixing Tatg
Books — Recommended:
Nira Konar: English Language Laboratory: A Confyanesive Manual
PHI Learning, 2011
D. Sudharani: Advanced Manual for Communicatiaboratories &
Technical Report Writing
Pearson Edwra(\W.B. edition), 2011
References:
Adrian Duff et. al. (ed.): Cambridge Skilsr fFluency
A) Speaking (Levels 1-4 Audio Cassettes/Handbooks)
B) Listening (Levels 1-4 Audio Cassettes/Handbyoks
Cambridge sity Press 1998
Mark Hancock:  English Pronunciation iseJ
4 Audiassettes/CD’S OUP 2004

Physics Lab-2
Code: PH(EE)-491
Contacts:. (3P)

12
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BNTATITY BF THERRS 00

Credit: (2)

. Determination of dielectric constant of a giwkelectric material.

. Determination of thermo electric power at aaiertemperature of a given thermocouple.
. Determination of specific charge (e/m) of elentby J.J. Thompson’s method.

. Determination of Planck constant using photocell

. Determination of Lande’g factor using Electr@mnsresonance spectrometer.

. Determination of Stefen’s radiation constant.

. Verification of Bohr’s atomic orbital theory thwgh Frank-Hertz experiment.

. Determination of Rydberg constant by studyinglidgen —Helium spectrum.

. Determination of Hall coefficient of semicondoict

10. Determination of Band gap of semiconductor.

11. To study current voltage characteristics, llaponse, areal characteristic and spectral
response of a photovoltaic solar cell.

OCoOoO~NOOUID WNE

Electrical M easurement & Instrumentation Lab

Code: EI 491

Contacts: 3P

Credits: 2

List of Experiments:

1. Instrument workshop- observe the constructioRMMC, Dynamometer, Electro thermal
and Rectifier

type instrument, Oscilloscope and digital multimnete

. Calibrate moving iron and electrodynamometee tgmmeter/voltmeter by potentiometer
. Calibrate dynamometer type Wattmeter by potemtier

. Calibrate A.C. energy meter.

. Measure the resistivity of material using Kelfdauble Bridge

. Measurement of Power using Instrument transforme

. Measurement of Inductance by Anderson Bridge

. Measurement of Capacitance by De Sauty Bridge

O~NO O WN

ME301 : Applied Thermodynamics
Contacts: 4L
Credits :3

Module No. Topics Contact hrs

Review of fundamentals; Heat and work, First law fo | 1
unsteady flow system

Pure Substance, Properties of pure substance; fblse 3
pure substances- Phase rule; Phase Change Prooksses
Pure Substances — triple pt., critical pt.; Propert
diagrams of Phase change Processes; P-V-T sudace| f
phase change; Property tables of real substances -

compressed liquid, saturated, wet & superheatedwap

13
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The 2nd Law of Thermodynamics; the corollaries &ith 4
proofs; the property of entropy; entropy changa plire
substance; Tds equations and calculation of entropy
change; concept and uses of entropy; the entropy

generation principle. The second law of thermodyigam
for an open system.

Exergy analysis, Reversible work and irreversipilit
Exergy change of a systeni“2 Law efficiency

Maxwell relations; Clapeyron Equation, Joule Thoops
co-efficient

\*2J

|.C.Engine, Air Standard cycles; Otto, Diesel, Dual
Combustion.

7. Reciprocating air compressors; the compressie cy
with and without clearance, efficiencies; volumetri
efficiency & its effect on performance; multistagin

Vapour power cycles & its modifications, Reheat &
Regenerative cycle for steam, Binary cycle and
cogeneration.

Refrigeration cycles, reversed carnot cycle; conepts
and analysis of simple vapour compression Refrigera
cycle, Actual Refrigeration cycles, Vapour Absoopti
Refrigeration cycle.

Use of psychometric charts & processes for air
conditioning

Total=40L
Books recommended:
1. Engineering Thermodynamics - P.K ChattopadydyPO
2. Fundamentals of Thermodynamics - 6e by SonBaggnakke & Van Wylen, John Wiley.
3. Engineering Thermodynamics-4e by P.K .Nag, TMH
4. Thermodynamics- an Engineering approach - 6egé€lek Boles, TMH
5. Engineering Thermodynamics- M. Achyuthan, PHIgys for B.Tech(Mechanical
Engineering) up to Third Year
6. Basic Engineering Thermodynamics- R. Joel, BtHPearson
7. Engineering Thermodynamics (Indian edition) sgal & Adeliyi, OUP
8. Thermodynamics (Schaum’s) — 2nd ed, Potter & &ton, TMH

ME : Strength of Materials

14
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Contact per week: 3L

Credit: 3

Module

Topics Contact hrs

1

A. Concept of mechanics of deformable solids; cphcell
of stress developed against external
force/pressure; brief review of normal and shearing
stress and strain;

B. Deformation of axially loaded members, statigall | 4L
determinate and indeterminate problems.

C. Strain energy in tension and compression 1L

Analysis of Biaxial stresses-Mohr’s circle for kial 6L
stress; concept of normal stress, principal stass
pure shear. Shear strain and shear strain energy.
Stresses in thin walled pressure vessels- tangjanika
Hoop stress. Relation between shear modulus and
Young’s modulus.

Stresses in beams; shear force (SF), axial forde an | 7L
bending moment (BM); differential
relations for BM, SF and load; SF and BM diagrams;
bending stresses in straight beams —

symmetric loading; stresses in beams of varioasscr
sections; stresses in built-up beams and beams of
different materials.

Torsion of a circular shaft, shear energy in tarsio 4L
Concept of closed and open coiled helical springs,
Stresses and deflection of helical springs unde ax
pull.

Deflection of statically determinate and indeteraten | 7L
beams due to bending moment,

differential equation of elastic line, Area-moment
method, Strain energy method- Catigliano’s theorem,
superposition method.

Theory of columns; eccentric loading of short strut | 6L
column buckling: Euler load for columns with pinned
ends and other end restraints; Euler’s curve; eitgder
column formulae — (i) straight line, (ii) paraboaad
(i) Rankine Gordon.

15
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Note for Teachers:

1. Stress should be given to clarify different cepts of the subject.

2. Deduction of all relevant equations should beked out and explained.

3. Sufficient number of problems from each topiowdd be worked out during class and as
home assignment.

Note for examination paper setter:
At least one question should be set from each neodul

Books Recommended

. Elements of Strength of Materials by Timoshe&kéoung, 5th Ed.- East west press.
. Introduction to Solid Mechanics by Shames & iifési, 3rd Ed., Prentice Hall India.

. Mechanics of Materials by Beer & Johnston, TMH

. Engineering Mechanics of Solids by E.P. Popod Ed., Prentice Hall India

. Fundamentals of Strength of Materials by Nagl&aa, Wiley India

. Strength of Materials by R.Subramanian, 2nd @dfprd Univ. Press

. Strength of Materials by Ryder, Mcmillan press

~NOoO o~ WNBE

ME303 : Engineering materials
Contacts: 3L
Credits : 3

Module Topics

1 Introduction: Material Scieneeits importance in 2L
engineering; Classification of

Materials—metals, polymers, ceramics, composites; Advanced
materials—semiconductors, smart materials, nano-materials;
Review atomic structure, Atomic bonding in soldisonding
forces and energies; ionic/covalent/metallic bogdin

2. Crystal Structure: Fundamental concepts; Unisgekven 2L
crystal systems; single crystal,

polycrystalline and non-crystalline materials; Migtecrystal
structures—FCC, atomic packing factor, BCC & HCP
structures.

3. Imperfections in Metals: Point defects due to vaga 2L
impurities, alloys, solid solutions;
Dislocations—linear defects, interfacial defects, grain
boundaries

4, Phase Diagrams: Definition and basic conceptsipsldly 3L

16
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limit; Phase equilibria, onecomponent phase dragtanary
phase diagram, interpretation of phase diagrams.

Iron-carbon System: allotropy of iron, iron-iroarbide phase| 2L
diagram, properties and uses of plain carbon &teel

Classification of Metals and Alloys- compositiogeneral
properties and uses:

6.1 Ferrous alloys: Classification —low carbon lstemedium
carbon steels, high carbon steels, stainless stalelg steels,
tool and die steel, cast irons.

6.2 Non-ferrous alloys: Copper & Copper alloys; @iaum
alloys; Zinc alloys; Nickel alloys; Lead & Tin ais;

7. Mechanical Properties of Materials: Elasticganies of 6L
materials—tensile and compressive stress and strain, stress-
strain behaviour, modulus of elasticity (Young'sdutus),
yield strength, tensile strength, plastic deforomtirue stress
and strain; Ductility; Resilience; Toughness, intgasts;
Hardness- Brinell, Rockwell and Vickers hardnegs their
testing procedures, correlation between hardnesseasile
strength; Fatigue strength; Effect of temperaturéensile
strength & impact properties, creep failure.

8. Heat Treatment: Definition and purposes; Hesttinent | 4L
processes for steetsHardening,

structural change during heating and cooling, fiscaffecting
hardening; Tempering;

Austempering; Normalizing; Annealing—full annealing,
spheroidising annealing, stress—relieving, rechysaésion
annealing; Preciptation or Age Hardening of nomefes
alloys.

Polymers & Elastomers: Definition; How polymerg anade- | 2L
polymerization; Polymer

molecular structures; Thermoplastics & Thermos&pecial
characteristics like low sp. gravity, optical, ¢feml &
thermal property, decorative color, easy formagiliow
corrosion etc; Uses of polymers and elastomers.

Ceramic Materials: What is ceramics; common cecami 2L
materials and their characteristics; How ceramies a
made—sintering and vitrification process; Ceramic structures;
Properties and applications.
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11. Composite materials: What is composites; Polym&asix 2L
and their applications; Metal matrix and ceramidrira
composites and their applications; How compositesreade.

12. Corrosion and Degradation of Engineering Material 2L
Definition; Types of

corrosior—uniform, pitting, crevice, galvanic, stress corovsi
cracking and erosion; Corrosion control — material selection,
environment control, proper design.

13 Materials Selection Methodology: Selection of miatebased | 1L
on required properties, availability and cost otenal,
environmental issues.

Note for Teachers:

1. Stress should be given to clarify different capts.

2. Industrial examples must be cited regardingafis@rious materials and the specific
properties involved for selection of these matsrial

Note for examination paper setter:

1. Question should be set covering all the 13 ®piahe syllabus.
2. Marks of questions from each topic should bgegrtionate to the recommended contact
hours allotted, as far as possible.

Books Recommended

1. Materials Science and Engineering by W.D. Caltiand adapted by R. Balasubramaniam,
Willey India, 2010 Ed.

2. Engineering Materials: properties and seledbipBudinski & Budinski, 9th Ed., Prentice
Hall India

3. Engineering Materials and Metallurgy by R.Srasan, 2nd Ed., Tata McGraw Hill.

4. Materials & Processes in Manufacturing by E.d&mo and adapted by Black & Kosher,
10th Ed., Wiley India.

5. Materials Science and Engineering by V.RaghavtnkEd., Prentice Hall India.
VALUES & ETHICSIN PROFESSION

HU-401
Contracts: 3L
Credits- 3
Module Topics
Effects of Rapid Technological growth and depletion of resesy&keports of
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Technological | the Club of Rome. Limits of growth: sustainable elepment
Growth Energy Crisis. Renewable Energy Resources

Environmental degradation and pollution. Eco-frigriechnologies.
Environmental Regulations, Environmental Ethics

Appropriate Technology Movement of Schumacherylate
developments

Technology and developing notions. Problems of Meldgy
transfer, Technology assessment impact analysis.

Human Operator in Engineering projects and indestiroblems of
man, machine, interaction, Impact of assembly éineé automation.
Human centered Technology.

Ethics of Engineering profession: Ethical issues in Engimgppractice,
Profession: Conflicts between business demands and professatesls. Social

and ethical responsibilities of Technologists. Godeprofessional
ethics. Whistle blowing and beyond, Case studies.

Profession Values Crisis in contemporary society
and Human Nature of values: Value Spectrum of a good life
Values: Psychological values: Integrated personality; mental health

Societal values: The modern search for a good society, justice,
democracy, secularism, rule of law, values in Indianstitution.
Aesthetic values: Perception and enjoyment of beauty, simplicity,
clarity

Moral and ethical values: Nature of moral judgements; canons of
ethics; ethics of virtue; ethics of duty; ethicgesponsibility.

Science, Technology and Engineering as knowleddeaarsocial and Professional Activities
Books:

1. Stephen H Unger, Controlling Technology: Etlaos the Responsible Engineers, John
Wiley & Sons, New York 1994 (2 Ed)

2. Deborah Johnson, Ethical Issues in EngineeBngptice Hall, Englewood Cliffs, New
Jersey 1991.

3. A N Tripathi, Human values in the Engineeringf@ssion, Monograph published by [IM,
Calcutta 1996.

Ph 401 : :Physics2
Contacts: 3L + 1T
Credits: 4

Module 1: | Vector Calculus: 2L
1.1 Physical significances of grad, div, curl. Line
integral, surface integral, volume integral- phgsic
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examples in the context of electricity

and magnetism and statements of Stokes theorem
Gauss theorem [No Proof]. Expression of grad, div
curl and Laplacian in Spherical

and Cylindrical co-ordinates.

and

Module 2 :

Electricity

2.1 Coulumbs law in vector form. Electrostaticdiel
and its curl. Gauss’s law in integral form and
conversion to differential form .

Electrostatic potential and field, Poisson’s Eqn.
Laplace’s eqn (Application to Cartesian, Spherjcall
and Cylindrically symmetric systems —

effective 1D problems) Electric current, drift veity,
current density, continuity equation, steady cutren
2.2 Dielectrics-concept of polarization, the redati
D=¢0E+P, Polarizability. Electronic polarization and
polarization in monoatomic and

polyatomic gases.

SL

3L

Module 3:

Magnetostatics & Time Varying Field:

3. Lorentz force, force on a small current element
placed in a magnetic field. Biot-Savart law and its
applications, divergence of magnetic

field, vector potential, Ampere’s law in integrakin
and conversion to differential form. Faraday’s lafv
electro-magnetic induction in

integral form and conversion to differential for@i

3L

Module 4:

Electromagnetic Theory:

4.1 Concept of displacement current Maxwell’s fiel
eguations, Maxwell’'s wave equation and its solutio
for free space. E.M. wave in a

charge free conducting media, Skin depth, physical

significance of Skin Depth, E.M. energy flow, &
Poynting Vector.

6L
)
n

Module 5:

Quantum Mechanics:

5.1 Generalised coordinates, Lagrange’s Equation
motion and Lagrangian, generalised force potentia
momenta and energy. Hamilton’s

Equation of motion and Hamiltonian. Properties of
Hamilton and Hamilton’s equation of motion. 4L
Course should be discussed along with physical
problems of 1-D motion

5.2 Concept of probability and probability density,
operators, commutator. Formulation of quantum

4L
of

mechanics and Basic postulates,
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Operator correspondence, Time dependent
Schrodinger’s equation, formulation of time oL
independent Schrodinger’s equation by method of
separation of variables, Physical interpretation of
wave functiony (normalization and probability
interpretation), Expectation values,

Application of Schrodinger equation — Particle in a
infinite square well potential (1-D and 3-D potahti
well), Discussion on degenerate

levels.

Module 6: Statistical M echanics: 7L

3.1 Concept of energy levels and energy states.
Microstates, macrostates and thermodynamic
probability, equilibrium macrostate. MB, FD,

BE statistics (No deduction necessary), fermions,
bosons (definitions in terms of spin, examples),
physical significance and application,

classical limits of quantum statistics Fermi dlstition
at zero & non-zero temperature, Calculation of Ferm
level in metals, also total

energy at absolute zero of temperature and total
number of particles, Bose-Einstein statistics —

Planck’s law of blackbody radiation..

Text Books:

1. Perspectives of Modern Physics: A. Baise

2. Modern Physics and Quantum Mechanics E.Hefgon

2. Refresher course in B.Sc. Physics (Vol. lll).L.GArora

3. Fundamentlas of Physics (Vol. IlI): Hy, Resnick & Krane
4. Engineering Physics: R.K. Kar

5. Classical Mechanics:

a) A.K. Roychaudhuri
b) R.G. Takwal & P.S. Puranic

. Quantum Mechanics:

a) Eisberg & Resnic
b) A.K. Ghatak & S. Lokanathan
c) S.N. Ghoshal

. Statistical Mechanics and Thermal Physics:

a) Sears and Salinger Syllabus for
b) Avijit Lahiri
c) Evelyn Guha

. Solid Sate Physics:

a) A.J. Dekker

b) C. Kittel

¢) Aschroft & Mermin
d) S.0. Pill
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CHA401: Basic Environmental Engineering & Elementary Biology
Contacts: 3L
Credits :3

General : Basic ideas of environment, basic concepts, aciety &

environment, their interrelationship. 1L
Mathematics of population growth and associatetlpms, Importance of
population study in environmental engineering, migbn of resource, types of 2L
resource, renewable, non-renewable, potentiallgwable, effect of excessive
use vis-a-vis population growth, Sustainable Dewelent.

Materials balance: Steady state conservationmsysteady state system with 1L
non conservative pollutants, step function.

Environmental degradation: Natural environmentat&tds like Flood, 2L
earthquake, Landslide-causes, effects and conmolgement; Anthropogenic
degradation like Acid rain-cause, effects and ainiature and scope of
Environmental Science and Engineering.

Ecology : 1L

Elements of ecology: System, open system, clossi@sy definition of

ecology, species, population, community, definittdrecosystem- components

types and function.

Structure and function of the following ecosystem: Forest ecosystem,
Grassland ecosystem, Desert ecosystem, Aquatigsteass, Mangrove
ecosystem (special reference to Sundar ban); Hoaid fdefinition and one
example of each food chain], Food web.

2L

Biogeochemical Cycle- definition, significance, flow chart of differenycles
with only elementary reaction [Oxygen, carbon, den, Phosphate,
Sulphur].

1L

Biodiversity- types, importance, Endemic species, Biodiversiys$pot,
Threats to biodiversity, Conservation of biodiveyssi

2L

Air Pollution and Control: Atmospheric Composition: Troposphere,
Stratosphere, Mesosphere, Thermosphere, Tropopadsddesopause.

1L

Energy balance: Conductive and Convective heat transfer, radiatieat
transfer, simple global temperature model [Earth bBfack body, earth as
albedo], Problems.

1L

Green house effects: Definition, impact of greenhouse gases on theajlo
climate and consequently on sea water level, altpi@iand marine
food.Global warming and its consequence, Contr@lobal warming. Earth’s
heat budget.

1L

D

Lapserate: Ambient lapse rate Adiabatic lapse rate, atmosplséability,
temperature inversion (radiation inversion).

2L

Atmospheric dispersion: Maximum mixing depth, ventilation coefficient,
effective stack height, smokestack plumes and Gaugtume model.

2L

Definition of pollutants and contaminants, Primagd secondary pollutants

2L
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emission standard, criteria ,pollutant. Sourcesedfett of different air
pollutants- Suspended particulate matter, oxidesdjon, oxides of nitrogen
oxides of sulphur, particulate, PAN.

Smog Photochemical smog and London smog: 1L
Depletion Ozone layer: CFC, destruction of ozoryeddy CFC, impact of

other green house gases, effect of 0zone modditati

Standards and control measures: Industrial, commercial and residential aift 1L
quality standard, control measure (ESP. cyclonars¢qr, bag house, catalytjc
converter, scrubber (ventury), Statement with meéérence).

Water Pollution and Control 2L
Hydrosphere, Hydrological cycle and Natural water.

Pollutants of water, their origin and effects: Oagglemanding wastes,
pathogens, nutrients, Salts, thermal applicatieayl metals, pesticides,
volatile organic compounds.

River/Lake/ground water pollution: River: DO, 5 day BOD test, Seeded 2L
BOD test, BOD reaction rate constants, Effect ofg@n demanding wastes on
river[deoxygenation, reaeration], COD, Oil, Greagd$

L ake: Eutrophication [Definition, source and effect]. 1L
Ground water: Aquifers, hydraulic gradient, growater flow (Definition 1L
only)

Standard and control: Waste water standard [BOD, COD, Qil, Grease], |.
Water Treatment system [coagulation and floccutatsedimentation and 2L
filtration, disinfection, hardness and alkalinigpftening] Waste water

treatment system, primary and secondary treatnjiéntkling filters, rotating
biological contractor, Activated sludge, sludgeatreent, oxidation ponds]
tertiary treatment definition

Water pollution due to the toxic elements andrtb@chemical effects: Lead,| 1L
Mercury, Cadmium, and Arsenic

Land Pollution 1L
Lithosphere; Internal structure of earth, rock asll

Solid Waste: Municipal, industrial, commercial, agriculturdipmestic, 2L
pathological and hazardous solid wastes; Recovatydesposal method- Open
dumping, Land filling, incineration, compostingcyeling.Solid waste
management and control (hazardous and biomedick)va

Noise Pollution 1L
Definition of noise, effect of noise pollution, sei classification [Transport
noise, occupational noise, neighbourhood noise]

Definition of noise frequency, noise pressuresaodntensity, noise threshold| 1L
limit value, equivalent noise level, 10 L (18hr &, Ldn. Noise pollution
control.

Environmental Management 2L

Environmental impact assessment, Environmental tA&tivironmental laws
and protection act of India, Different internatibeavironmental treaty/

agreement/ protocol.
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References/Books

1. Masters, G. M., “Introduction to Environmentaldtheering and Science”, Prentice-Hall

of India Pvt. Ltd., 1991.
2. De, A. K., “Environmental Chemistry”, New Agetémnational.

ELECTRICAL & ELECTRONIC MEASUREMENT -EE-402

Credit: 3

3L+1T

Module-I

Measurements:

» Method of measurement, Measurement systemsi@tagion of
instruments,

Definition of accuracy, Precision, Resolution, Speéresponse,
Error in measurement, Classification of errorsdlog effect due to
shunt and series connected instruments.

Analog meters:

» General features, Construction, Principle of afien and torque
equation of Moving coil, Moving iron, Electrodynameter,
Induction instruments « Principle of operation loé tElectrostatic,
Thermoelectric, Rectifier type instruments, Extensof instrument
ranges and multipliers.

Module-
I

Instrument transformer:

« Disadvantage of shunt and multipliers, Advantagllstrument
transformers, Principle of operation of Current &éhtial
transformer, errors.

Measurement of Power:

* Principle of operation of Electrodynamic & Indigct type
wattmeter. Wattmeter errors.

Measurement of resistance:

» Measurement of medium, low and high resistandegger.

Module-
"

Measurement of Energy:

« Construction, theory and application of AC enemnggter, testing
of energy meters.

Potentiometer:

« Principle of operation and application of cronmpsoDC
potentiometer, Polar

and Co-ordinate type AC potentiometer. Application.

AC Bridges:

* Measurement of Inductance, Capacitance and freyugy AC
bridges.

w|h

Module-
v

Cathode ray oscilloscope (CRO):

* Measurement of voltage, current, frequency & pHag
oscilloscope. Frequency limitation of CRO. Samplamgl storage
oscilloscope, Double beam CRO.

24




Syllabus for B.Tech(Power Engineering) Up to Fourth Year

Revised Syllabus of B.Tech CE (for the students V\_/h_o were admitted in Academic Session 2010-2011)
et i

Electronic Instruments:

» Advantages of digital meter over analog metPrgital voltmeter,
Resolution and sensitivity of digital meters, Dajitnultimeter,
Digital frequency meter, 4
Signal generator.

Sensors & Transducers:

* Introduction to sensors & Transducers, StrainggallVDT,
Temperature transducers, Flow measurement usingetiadglow
measurement. 3
Numerical Problems to be solved in the tutoriabsés

Text Books:
1. A course in Electrical & Electronic Measurement$n&trumentation, A.K. Sawhney,
Dhanpat Rai & sons.
2. Electrical Measurement & Measuring Instruments, EG&lding & F.C. Wides,
Wheeler Publishing.
3. Electronic Instruments, H.S. Kalsi, Tata Mc-GraW, land Edition.

Reference Books:

1. Sensors & Transducers, D. Patranabis, PHI, @iide.

2. Digital Instrumentation, A.J. Bouwens, Tata Ma® hill.

3. Modern Electronic instrumentation & Measuringtmments, A.D. Heltric & W.C.
Copper, Wheeler Publication.

4. Instrument transducers, H.K.P. Neubert, Oxfoniversity press.
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Fluid mechanics & Hydraulic Machines
Contacts: 4
Credits: 4

Module | Syllabus Contact
Hrs

Review of fluid properties and fluid statics. Hgdlic forces on
submerged surfaces; forces or vertical, horizomalined and
curved surfaces.

. Kinematics of fluid flow: fluid flow and cladstations.
Continuity equation in 1D & 3D. Potential flow &®&am function;
types of flow lines.

Dynamics of fluid: equations of motion; Eulerguation;
Bernoulli's equation; Applications of Bernoulli’gjeation.

Momentum Analysis of flow systems; the linear nemtum
equation for steady flow, differential approach.

Flow through pipes; Darcy — Weisbach equatiofriofion loss;
hydraulic grade line and total energy line

Basic principle for flow through orifices, V-radtes (rectangular-
V), weirs (rectangular). Flow through open channete of
Chezy’s formula.

Dimensional Analysis & Model investigation applit flow
systems — Buckingham Pi theorem. Dimensionless ewsrih fluid
flow.

Flow of fluid around submerged bodies; basic ept of drag and
lift.

Boundary layer — definition; Boundary layer seqin — basic
concept.

Hydraulic Turbines; Principles and ClassificaprDesign &
working principle of a Pelton Wheel, efficiency aperformance
curves. Francis Turbine, Kaplan Turbine. FunctibD@ft Tube.
Cavitation in Turbines.

Reciprocating Pumps: Components & Principlesssifecation,
discharge, work done, power requirement.

Centrifugal pumps: Components, working princiflead &
efficiency. Multistage Centrifugal pumps. Pump cluaeristics,
NPSH & Cavitation.

Books Recommended

1. Fluid Mechanics & Turbo Machines — M.M.Das, PED10.

2. Fluid Mechanics & Machinery — R.K.Bansal, Luxifblications.

3. Fluid Mechanics & Machinery — C.Ratnam, A.V.Kapialli, 1.K. International Publishing
House Ltd, 2010.

4. Introduction to Fluid Mechanics & Fluid MachineSom & Biswas, TMH.

5. Fluid Mechanics & Machinery — C.S.P Ojha, R.Bi#sson, P.N. Chandramouli, OUP.
6. Introduction to Fluid Mechanics — Fox & MacdahalViley.

7. Fluid Mechanics — Fundamentals & ApplicationSengel & Cimbala, TMH.
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8. Ojha,C S P,Berndtsson. R,Chandramouli. P. N.
ME 491: Fluid mechanics & Hydraulic Machines L ab
Contacts: 3L

Credit: 2

Fluid flow measurements: Determining coefficiendafcharge for venturimeter,
orificemeter, weirs;

Experiment to verify Bernouli's theorem;

Flow through pipes: Reynold's experiments; Pipiém in laminar and turbulent flow
regimes; Pitot tube experiments on

viscous flow and boundary layer theory;

Determination of metacentric height of a floatuwegsel;

Experiments on Fluid Machinery : Pumps, jet punigdswers, Compressors;
Experiments on Hydro-Turbines: Francis and Peitobines.

(At least six experiments must be conducted)

PhysicsLab-2
Code: PH(EE)491
Contacts:. (3P)
Credit: (2)

. Determination of dielectric constant of a giwkelectric material.

. Determination of thermo electric power at aaertemperature of a given thermocouple.
. Determination of specific charge (e/m) of elestby J.J. Thompson’s method.

. Determination of Planck constant using photocell

. Determination of Lande’g factor using Electr@insresonance spectrometer.

. Determination of Stefen’s radiation constant.

. Verification of Bohr’s atomic orbital theory thwgh Frank-Hertz experiment.

. Determination of Rydberg constant by studyingltbgen —Helium spectrum.

. Determination of Hall coefficient of semicondoict

10. Determination of Band gap of semiconductor.

11. To study current voltage characteristics, llaponse, areal characteristic and spectral
response of a photovoltaic solar cell.

O©CO~NOULE,WNBE

ELECTRIC AND ELECTRONIC MEASUREMENT LABORATORY EE-492
Credit: 2
Cobtact: 3P

List of Experiments:
1. Instrument workshop- Observe the construction oM/ Dynamometer, Electrothermal

and Rectifier type of instruments, Oscilloscopd Bigital multimeter.

2. Calibrate moving iron and electrodynamometee tgmmeter/voltmeter by potentiometer.
3. Calibrate dynamometer type wattmeter by potemtier.

4. Calibrate AC energy meter.

5. Measurement of resistance using Kelvin doubidger

6. Measurement of power using Instrument transforme
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7. Measurement of power in Polyphase circuits.

8. Measurement of frequency by Wien Bridge.

9. Measurement of Inductance by Anderson bridge
10. Measurement of capacitance by De Sauty Bridge.
11. Measurement of capacitance by Schering Bridge.
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PWE 503 : Nuclear & Advance Power Generation Technology
Contacts 3L
Credits : 3

Introduction of Nuclear Engineering:
Mass — Energy Equivalence, Binding Energy, Release of Energy by Nuclear Reaction, Nuclear
Cross — section, Moderation, Fertile Materials and Breeding.

T

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) Types of
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 of Nuclear Plants with Thermal Plants.

- 6L

Nuclear Waste & Its Disposal:
Introduction, Unit of Nuclear Radiation, Types of Nuclear Waste, Effects of Nuclear Radiation,
Radioactive Waste Disposal System, Gas Disposal System.

- 3L

Safety Rules:
Personal Monitoring, Radiation Protection (Radiation Workers, Non-Radiation Workers, Public at
large), Radiation Dose (Early effect, Late effect hereditary effect)

- 3L
Advanced Power Generation Technology

Combined Cycle (CC) Power Plants:
Thermodynamics of multifluid coupled cycles ; Combined Brayton and Rankine Cycle and GT-ST
plants; Advantages of Combined Cycle -3L

Futuristic Technologies_:
Fuel Cells ; MHD-steam plant ; Thermoelectric — steam plant : Thermionic steam plant.
-3L
Energy Storage_:
Objective and scope- energy management ; Methods of energy storage — pumped hydro,
Compressed air energy storage, flywheels, electrochemical , magnetic,Thermal and chemical
energy storage ; Hydrogen energy — production, storage and utilization.
-8L
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.
» Power Plant Technology — M. M. El — Wakil
» V.Ganesan: Gas Turbines; Tata McGraw Hill Publishing Co. Ltd. New Delhi,2003.
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.
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Contracts: 3L

Credits- 3

Sl. No. Module Topic Contact

hrs

Economic Decisions | Overview, Problems, Role, Decision making process
Making
Engineering Costs & | Fixed, Variable, Marginal & Average Costs, Sunk
Estimation Costs, Opportunity Costs, Recurring And

Nonrecurring Costs, Incremental Costs, Cash Co
vs Book Costs, Life-Cycle Costs; Types Of
Estimate, Estimating Models - Per-Unit

Model, Segmenting Model, Cost Indexes, Power-
Sizing Model, Improvement & Learning Curve,
Benefits.

Sts

Cash Flow, Interest
and Equivalence

Cash Flow — Diagrams, Categories & Computati
Time Value Of Money, Debt repayment, Nominal
Effective Interest

&

Present Worth
Analysis

End-Of-Year Convention, Viewpoint Of Economig
Analysis Studies, Borrowed Money Viewpoint,
Effect Of Inflation & Deflation, Taxes, Economic
Criteria, Applying Present Worth Techniques,
Multiple Alternatives.

Cash Flow & Rate Of
Return Analysis

Calculations, Treatment of Salvage Value, Annua
Cash Flow Analysis, Analysis Periods;

Internal Rate Of Return, Calculating Rate Of Rety
Incremental Analysis; Best Alternative Choosing
An Analysis Method, Future Worth Analysis,
Benefit-Cost Ratio Analysis, Sensitivity And
Breakeven Analysis. Economic Analysis In The
Public Sector - Quantifying And Valuing Benefits
drawbacks.

1

rn

&

Uncertainty In Future
Events

Estimates And Their Use In Economic Analysis,
Range Of Estimates, Probability, Joint Probability
Distributions, Expected Value, Economic Decisio
Trees, Risk, Risk vs Return, Simulation, Real
Options.

Depreciation

Basic Aspects, Deterioration & Obsodege,
Depreciation And Expenses, Types Of Property,
Depreciation Calculation

Fundamentals, Depreciation And Capital Allowan

ce

30




Syllabus for B.Tech(Power Engineering) Up to Fourth Year

the students V\_/h_o were admitted in Academic Session 2010-2011)
i e

Revised Syllabus of B.Tech CE (for

Methods, Straight-Line Depreciation Declining
Balance Depreciation, Common Elements Of Ta|
Regulations For Depreciation And Capital
Allowances.

Replacement Analysig

5 Replacement Analysis Decision Map, Minimum
Cost Life Of A New Asset, Marginal Cost,
Minimum Cost Life Problems.

Inflation And Price

Definition, Effects, Causes, Price Change With

Financial Ratios Capital Transactions, Cost
Accounting, Direct and Indirect Costs, Indirect €g
Allocation.

Change Indexes, Types of Index, Composite vs Commodity
Indexes, Use of Price Indexes In Engineering
Economic Analysis, Cash Flows that inflate at
different Rates

Accounting Function, Balance Sheet, Income Statgmen

S

Readings

1. James L.Riggs,David D. Bedworth, Sabah U. Rana : Economics for Engineers 4e ,

Tata McGraw-Hill

2. Donald Newnan, Ted Eschembach, Jerome LavElgineering Economics Analysis,

OouP

3. John A. White, Kenneth E.Case,David B.Pr&ttinciple of Engineering Economic

Analysis, John Wiley

4. Sullivan and Wicks: Engineering Economy, Pears
5. R.Paneer Seelvan: Engineering Economics, PHI

6. Michael R Lindeburg : Engin

Heat Transfer - M E-502

eering Economicsalysis, Professional Pub
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Contacts: 4L
Credits- 4

SI. No.

Module

Topic

Contact
hrs

Module- 1

Introduction to modes of Heat Transfer, Basic ¢iqua.

[2]

Module- 2

: Conduction: Fourier’'s law for isotropic materials
Thermal conductivity: 1-D and 3- D heat conduction
equations, Boundary conditions. Solution of stekdy
conduction problem with & without heat generatignalogy
with electrcal circuits. Critical thickness of insulation.

[4]

Module- 3

Fins- rectangular and pin fins, fin effectivenassl fin
efficiency.

[3]

Module- 4

Introduction to transient heat conduction, Lumpachmeter
approach, Time constant, Biot number: 1-D trandiesait
conduction solution without heat generation.

[4]

Module- 5

Radiation: Physical mechanism of thermal radiatiaws of
radiation, Definition of black body, emissive powertensity
of radiation, emissivity, reflectivity, transmittty, irradiation,
radiosity.

[3]

Module- 6

Radiation exchange between black bodies, conceptay-
Diffuse Isotropic (GDI) surface. Radiation exchamhgéween
GDI surfaces by radiation network and radiosity nat
method. Radiation shielding.

[4]

Module- 7

Convective heat transfer, Newton’s law of coolimgl a
significance of heat transfer coefficients. Momentand
energy equation in 2-D.

[3]

Module- 8:

Non — dimensional quantities in heat transfer, ingroce and
physical significant order of magnitudes, Analysisa flow
over a flat plate, order of magnitude analysis.

[3]

Module- 9

Boundary layer concepts, Velocity and thermal b@upd
layer by integral method.

[3]

Module- 10

1-D solution for Coutte flow and Poiseullie flowofcept of
developing and developed flow. Introduction to tbacept of
similarity.

[4]

Module- 11

Natural convection over a vertical plate. Concejut a
correlation.

[3]

Module- 12

Heat exchangers: types of heat exchangers, paaaltel
counter flow types, Introduction to LMTD. Correatio

factors, fouling factor. ENTU method for heat exchangers.

[4]

Total : 40L

Recommended Books:
1. S.K. Som, Introduction to Heat Transfer, PHI.

2. Yunus A. Cengel, Heat and Mass Transfer, The tdacHill Companies.
3. Sarif K. Das, Fundamentals of Heat & Mass Trandflarosa.
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4. Incropera, DeWitt, Bergmam, & Lavine, Fundamentd Heat and Mass Transfer, Wiley
India Edn.

5. N.V. Suryanarayana, Engineering Heat Transfemy&m International.

6. Kreith, Principles of Heat Transfer, Cengageriamsy.

7. P.K. Nag, Heat & Mass Transfer, TMH.

8. P.S. Ghoshdastidar, Heat Transfer, Oxford UsitiePress.

9. M. Thirumaleshwar, Fundamentals of Heat & Masm$fer, Pearson.

10. O.P. Single, Heat & Mass Transfer, Macmilladidn

11. J P Holman & Souvik Bhattacharyya, Heat Trandt®H. Syllabus for
B.Tech(Mechanical Engineering) up to Th
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PWE 505B: Microprocessor and Digital Electronics
Contacts:3
Credits:3

Module 1. Digital Electronics

1.

n

ok w

Data and number system, Binary representation, €ade their conversions: BCD, Octal, Hexadecim&CH
representation, Binary arithmetic.

Combinational Circuits: Adder, Subtractor, Encod@ecoder, Comparator, Multiplexor, De-multiplexBarity
generator.

Sequential Circuits: Flip-flops, Various typesR¥gisters and Counters.

Different types of A/D and D/A conversion technigue

Different Logic family: TTL, ECL, MOS and CMOS, tleperations and specifications in brief.

Memory Systems: RAM, ROM, EPROM, and EEPROM.

Module2. Microprocessor & Microcontroller:

7.

8.

9.

Introduction to 8085 CPU arithmetic-register orgation, addressing modes and their feature. Satwestruction set
and Assembly Language Programming. Pin descrigti@hfeatures.

Hardware Interfacing: Interfacing memory, peripthetaps (1/0 mapped I/O & Memory mapped 1/0O) withwf
examples.

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

10. Pin description of Intel / PIC 8-bit microcontrail&oftware instruction set and Assembly Languaggmming,

Control words.

11. Typical applications of Microprocessor and Micrototier.

Textbooksfor Digital Electronics:

1.
2.
3.

Jain-Modern Digital Electronics, 2/e, TMH
Leach & Malvino — Digital Principles & Applicatiorb/e, TMH
Digital Logic Design — Morries Mano, PHI.

References for Digital Electronics:

ok~ wdE

Digital Integrated Electronics- H.Taub & D.Shillinlc Graw Hill.

Givone-Digital Principle & design, TMH.

Digital Technology-Virendra Kumar, New Age.

Digital Circuit & Design-S.Aligahanan, S.Aribazhag&ikas Publishing House.
Fundamentals of Digital Electronics & Microprocessdnokh Singh, A.K. Chhabra, S. Chand.
Introduction to Digital Computer Desigif'€d.- V.Rajaraman & T. Radhakrishnan, P.H.1.

Referencesfor Microprocessor, Microcontroller:

1.

Microprocessor arithmetic, programming and applice with 8085/8085A, Wiley eastern Ltd, 1989 byriRsh S.
Gaonkar.

Intel Corp: The 8085/8085A. Microprocessor Boolelmharketing communication, Wiley inter science
publication,1980. 34

An introduction to micro computers Vol. 2 —somel td&croprocessor-Galgotia Book Source, New DelhiAdam
Osborne and J. Kane.

Advanced Microprocessors by Ray and Bhurchandi-TMH.

Intel Corp. Micro Controller Handbook- Intel Puldions, 1994.
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PWE 504 . Hydro and Renewable Power Generation
Contacts © 4L
Credits : 3

1. Introduction:

Potential of hydropower in India- its development and future prospect. General hydrology-
hydrological cycle, precipitation, run-off and its measurement, -3L

2. Hydro Electricity Power Plant:

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; -6L

3. Selection of Hydraulic turbines, Design of components of Deriaz Turbine , Kaplan Turbines,
Tubular Turbines, Torque, Power and efficiency. Characteristics of Water Turbines. -10L

4. Selection of prime mover, speed and pressure regulation, methods of governing, starting and
stopping of water turbines, Generator and its Construction. -4L

RENEWABLE ENERGY SYSTEMS

5. Introduction:

Energy demand growth and supply: Climate Change, Sustainable Development and Role of
Renewable Energy Sources for steady and quality power supply. -2L

6. SOLAR ENERGY Systems:

The Sun as energy source and its movement in the sky ; Solar Energy  received on the Earth ;
-1L

SOLAR THERMAL ELECTRICITY GENERATION: Solar concentrators and tracking Dish and
Parabolic trough concentrating generating systems, Central tower solar thermal power plants ;
Solar Ponds, Solar Chimney. -3L

SOLAR PHOTOVOLTAIC SYSTEMS: 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 outline of solar PV stand-alone system
design; Storage and Balance of system.
Solar PV in convergence with Energy Efficiency -4L
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Air Conditioning & Refrigeration M E-505A

Contacts: 3L

Credits- 3

Module Topics Contact
No. hrs

1. Introduction: Concepts of Refrigeration and-éanditioning. 2L

Unit of refrigeration, Refrigerants— Desirable Redpes,
Nomenclature

2. Simple Vapour Compression Refrigeration Syst8mmple 6L
VCRS): Vapour compression cycle on ph and T-s diag:
Cycles with subcooling and superheating, theirat$feEffect of
changes in evaporator pressure and condenser pressthe
performance of a simple VCRS; dry compression aed w
compression of refrigerant; actual Vapour Compaes§iycle.

3. Air Refrigeration System (ARS): Bell-Colemanrigérator. COP| 3L
determination, actual airrefrigeration cycle.
4. Vapour Absorption Refrigeration System (VARSHvantages of 4L

VARS over VCRS. Working principle of simple VARSgatical
VARS. Limitations of VARS, maximum COP of a VARS,
Lithiumbromide-water System; Aqua-ammonia systems.

5. Equipment and Control: Major Refrigeration Equent - 6L
Compressors: Types; reciprocating, rotary & cemdya,
volumetric efficiency, Condensers: types used fngeration
systems; Evaporators: expansion devices: capildrgs and
thermostatic expansion valves.

6. Ventilation — Definition & Requirement, Natu&lMechanical | 3L
Ventilation, Ventilation Load Calculation
7. Basic definitions and principles related to Psyuetry ; 6L

Psychometric Charts & Their Uses; Heating, Coolligating &
Humidification & Cooling & Dehumidification process.
Adiabatic Saturation, Cooling Coils, By-pass Factor

8. Sensible Heat Factors. Heat Load estimationp&icases of 4L
Cooling and Dehumidification.
9 Duct Sizing & Design. 2L
10 Air-conditioning equipment: Airhandling unitsp@ling Towers. | 4L
Total 40

Texts & References:

1. Stocker & Jones, Refrigeration and Air Conditngy McGraw Hill.

2. C.P. Arora, Refrigeration and Air Conditioning.

3. P.L. Ballaney, Refrigeration and Air Conditiogin

4. R.C.Arora, Refrigeration and Air ConditioningylH.

5. Arora and Domkundwar, Refrigeration and Air Citinding, Dhanpat Rai Publication.

36




Syllabus for B.Tech(Power Engineering) Up to Fourth Year
Revised Syllabus of B.Tech CE (for the students who were admitted in Academic Session 2010-2011)
e,

Principles of M anagement
HU-601

Contracts: 2L

Credits- 2

Basic concepts of management: Definition — Essefwections, | 5L
Roles, Level

Functions of Management : Planning — Concept, Mafliypes,
Analysis, Management by objectives; Organisationcre —
Concept, Structure, Principles, Centralization, éxalization,
Span of Management; Organizational Effectiveness.

Management and Society — Concept, External EnviestinCSR, | 5L
Corporate Governance, Ethical Standards

People Management — Overview, Job design, Recrait&e
Selection, Training & Development, Stress Managdémen

Managerial Competencies — Communication, Motivatiteam
Effectiveness, Conflict Management, Creativity, iépteneurship

Leadership: Concept, Nature, Styles 5L

Decision making: Concept, Nature, Process, Toodlsafaniques.

Economic, Financial & Quantitative Analysis — Protion,
Markets, National Income Accounting, Financial Rimt &
Goals, Financial Statement & Ratio Analysis, Quatitie
Methods — Statistical Interference, ForecastingyrBssion
Analysis, Statistical Quality Control.

Customer Management — Market Planning & Researeitkéing| 5L
Mix, Advertising & Brand Management

Operations & Technology Management — Production &
Operations Management, Logistics & Supply Chain &gment,
TQM, Kaizen & Six Sigma, MIS.

Readings:

1. Management : Principles, Processes & Practiddsat; A & Kumar, A (OUP).
2. Essentials for Management — Koontz, RevisedagdiTata McGraw Hill (TMH)
3. Management — Stoner, James A. F. (Pearson)

4. Management - Ghuman, Tata McGraw Hill(TMH)
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Steam Generatorsand its Auxiliaries
Paper Code : PWE - 601

Contact 3L Credit : 3
L

Module-1 4
Load duration curves, load factor, capacity factaserve factor
diversity factor, Site Selection and Location oé&h Power Plant,
Power Plant Economics, cost of electricity, LayoluThermal Powel
Plant.

Module -2 Coal and its analysis and properties, Fuel Oilldatural Gas, 8
stoichometrics and actual air fuel ratio, dew paimtl heating value,
energy balance of steam generator, Draught systaiual and
mechanical draught, FD and ID fans.

Module-3 Mechanism of solid fuel combustion, stokers, pubest coal fired| 8
systems, coal burners, burner arrangements, fatidiz regimes and
combustion.

Fire tube and water tube boilers 8

Module-4 Boiler circulation, natural and forced circulatialtum and its
accessories, modern utility boilers, supercritimalers

Module 5 Superheaters and temperature ,controhogoizer, airpreheater, 8
fluidized bed boilers, electrostatic precipitafeedwater treatment,

Module-6 Fuel and Ash Handling systems 4

Audio visual systems
Suggested Text Books & References: Total

L ectures 40
1. P. K. Nag, “Power Plant Engineering”, Tata McGral Fublication
2. Arora & S. Domkundwar, “A Course in Power Plant Ergring”, Dhanpat Rai & Sons.
3. ‘Modern Power Station Practice”, Volume B, BritiBkectricity International Ltd., Central
Electricity Generating Board, Pergamon Press, @xfb991.
4, “Steam Generator and its Auxiliaries”, Manufactisétower Plant Manual.
5. Power Plant Familiarisation — Vol. 1l, NPTI Publiican.
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Paper Code : PWE - 602
Contact :3L
Credit 13
Topics L

Module-1 2
Properties of steam Mollier diagram.

Module-2 Flow through nozzles, critical pressurgrand choked flow, flow area in4
nozzles, supersaturated flow and Wilson line

Module-3 Impulse turbine, velocity diagrams, optimum velgcitio, compounding| 8
of steam turbines, Rateau stages, velocity compogntvo row Curtis
stage.

Module-4 Reaction turbines, maximum blading efficiency, aifjly drops in various 8
stages, nozzle and blade heights, last stage Jgdadhausts, losses in
steam turbines, reheat factor and condition liesjgh of multi stage
turbines.

Module-5 Turbine governing, nozzle and throttle governoresgancy governor, 6
dummy piston, blade stresses, critical speeds.

Module-6 Feed cycle, reheat and regeneration, feedwateernisede-aerator, drain | 6
cooler, boiler feed pump.

Module-7 Condenser-design considerations, air removal, Sdé&ing 6

towers,natural draught, forced and induced dratayiers
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Module-8 Generator cooling- HP — LP Bypass circuits 2

Total: 42L
Suggested Text Books & References:

1. P. K. Nag, “Power Plant Engineering”, Tata McGraill Fublications.

2. Zoeb Hussain-Steam turbines, Tata Mc Graw Hill

3. “Modern Power Station Practice” Volume C, Britiste&ricity International Ltd., Central
Electricity Generating Board, Pergamon Press, @xfb991.

4, “Steam Turbine and its Auxiliaries”, ManufacturePswer Plant Manual.

5. Power Plant Familiarisation — Vol. lll, NPTI Puldion.

6. M. M. Vakil, “ Power Plant Technologyc Graw Hill

IC Engines& Gas Turbine
PWE-603

Contacts: 3L

Credits 3

Topic

Module- 1. | Classification and working principles of IC enginSI & ClI, 2 stroke, 4 3
stroke engines

Module- 2: | Air standard cycles and their analysis: fuel- @nd actual cycles.

Module- 3: | Alternate fuels: methanol, ethanol, biogas propamdual fuels 3

Module- 4. | Carboration, essential parts and different typescinical and electronic | 4
injection systems.

Module- 5: | Ignition systems(battery, magneto and electromyeiifion timing and spark
advance.
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Module- 6: | Combustion-Mixing and flame front, abnormal comirstengine variables| 4
combustion chambers and fuel injection systems.

Module- 7: | Engine friction and lubrication, wet sump and duyng, crank’s lubrication | 2

Module- 8: | Heat rejection and cooling-air and liquid cooling

Module-9 | Engine emissions and their control, catalytic caterefor sulphur, exhaust | 2
gas recirculation.

Module- 10 | Measurements and testing-friction, power, willatmg, morse test, motoring3
test, indicated power, brake power, speed, smaoletcbnsumption, noise,
and flame temperature.

Module- 11 Performance parameters and engine characteristiesgy balance 2

Module- 12 Supercharging, types and methods 2

Module- 13 | Gas Turbine (GT) Power plant€losed cycle and open cycle plants6,
optimum  pressure ratio, regeneration , reheatingnd intercooling
Performance, Components of Gas Turbine plant- cessor, combustiop
chamber , Turbine blade cooling ; Gas turbine neser

Module14 | Combined Cycle (CC) Power Plantamitations of steam turbine (ST) and

gas turbine (GT) power plants; combined GT-ST @anterits and choice
STIG and repowering, coal based combined cycletpldPFBC and IGC(
plants, environmental impacts

AR 2

Total : 44L
Recommended Books:

1. V. Ganesan, Internal Combustion Engines, The tdacGHill Companies.
2. M.L. Mathur and R.P. Sharma, A course in Inte@@mbustion Engines, Dhanpat Rai &

Sons.

3. H.N. Gupta, Fundamentals of Internal C

Electrical Equipment in Power Generation, Transmission and Distribution Station-
Sub code: PWE 604

Contacts: 4L
Credits4

Module-l Electrical Equipment in Power Station.
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Hydrogen Cooling System and
Stator Water Cooling System

. Different types of cooling arrangements for rotmd| 3
stator, Selection and properties of coolant, Aiolca,
Hydrogen Cooling, Stator water cooling,, KCharging /
Purging Cycle.

Hydrogen Seal Oil System

: Details of the system, Function and purpose fiéidintial | 3
pressure regulator and pressure oil regulators.e3ypf
hydrogen seals and their constructional details.

Generator Excitation System and
AVR

. Principles, Simple arrangement of exciter andfiésd | 3
winding, Classification of excitation system andciexr
development, High Frequency Excitations SystemtiSta
Excitation System, Brushless excitation System eirth
merits and demerits, Automatic Voltage Regulatod &8
control.

HT-LT Supply System / DC
Supply System

A typical layout of 6.6 KV, 3.3 KV and 415 KV supp| 3
system in a TPS, DC supply system in a TPS

Switchyard:

A typical layout of Switchyard of a Thermal Poweatn | 2
and its auxiliaries.

Electrostatic Precipitator:

» Basic working principle and constructional detaifs| 2

Electrostatic Precipitator. Corona effect, Rapping
Mechanism.

Module-ll  Power Transmission System

Mechanical Design of Overhead | Main components of overhead lines, Different typés 5

transmission lines Insulators, String efficiency, methods to improve, 5
Corona and factors affecting corona, methods| of
reducing corona effect, sag calculation.

Electrical Design of Overhead | Constants of transmission line, skin effect, indace of| 4

transmission lines

1-ph and 3-ph overhead lines, concept of self GMB |a

mutual GMD. Capacitance of 1-ph and 3-ph overhead
lines.

Substations, Principals of Operation

Types of Substations & Substation Design 1

Performance of Transmission Lines

Classification of overhead transmission lings,
performance of short transmission lines, medijum
transmission lines- nominal pi & T methods, end
condenser method. Long Transmission lines-
generalized constants of a transmission line.

Module-l11

Power Distribution System

Classfication of Distribution system

Types of DC distributors, DC distribution calcutatt | 6
ring distributor, 2 wire & 3 wire DC system, boaste
and ground detectors.
AC Distribution calculation, 3 ph 3 wire and 4-wire
balanced and unbalanced load. Distribution system
voltage regulation.

Voltage Control

Importance, causes of Voltage drop and power ||@&s

calculation and methods of voltage control
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’ + _ -- .

Some of the sessions are supplemented by AudiaV&ession: CBT Total: 40 L
Suggested Text Books and Reference
1. “Power System Engineering” by A. Chakraborti, M$oni, P.V.Gupta, U.S. Bhatnagar,
Published by Gagan Kapur for Dhanpat Rai & Co. L{#) Edn.2003
2. “Electric Power Generation Transmission and Distitn” by S.M. Singh, by Prentice Hall
of India, Regd.Office: D 13/12, Model Town Delhi.
3. T. Gonen, “Electric Power Transmission EngineeriktgGraw Hill
4. T. Gonen, “Electric Power Distribution System Eregning” McGraw Hill, 1986
5. C.L.Wadhwa, “Electrical Power Systems” Willey Eatéetd., 1983
6. S.S. Rao, “EHV AC, HVDC Transmission and DistrilmmtiEngineering”, Khanna Publishers
7
E

. . Rakesh Das Begamudre, “Extra High Voltage F@nsmission Engineering”,  Willey
astern Ltd.
1986
7. Chakraborty & Halder Power System Analysis, Operatind Control-, PHI
8. “Modern Power Station Practice”, Volume C&D, BritisElectricity International Ltd.,
Central Electricity Generating Board, Pergamon £réxford, 1991.
9. Deshpande, M.V. “Elements of Electric Power Staf@sign”, A.H. Wheeler and Company,
Allahabad, 1979.
10. Power Plant Familiarisation — Vol. IV, NPTI Publima
Additional References:
1. Pabla, “Electrical Power Distribution System”, TélaGraw Hill
2. Deshpande, “Electrical Power System Design” Tat&hkéev Hill
3. Ramachandran, “Transmission Lines (IETE Vol.7)
4. Power System Analysis, Greinger and Stevenson, EleGtill
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POWER ELECTRONICS

PWEG05B
Contact: 3L
Credit: 3
SI.No. | Module Topics Lectures
PNPN Thyristor, brief description of members of Thyristamily
devices: | with symbol, V-I characteristics. Two transistor aeb of
5 SCR, SCR turn on methods, switching characterigjiate 7
characteristics, ratings, SCR protection, serigespanallel
operation, gate triggering circuits. Different contation
techniques of SCR, DIACs, TRIACs, GTO, UJT.
Phase Principle of operation of single phase and threzspthalf
controlled | wave, half controlled, full controlled converters
3 converters: | with R, R-L and RLE loads, effect of freewheelirigdes and 7
' source inductance on the performance of converters.
Techniques of power factor improvement,
DC-DC Principle of operation, control strategies, steghpppers,
4 converters | types of choppers circuits based on quadrant of )
operation, performance parameters.
Inverters: | Definition, classification of inverters based ortura of input
source.VSI, CSI. Principle of operation with R &l loads,
5 three phase full bridge inverters, performance (8)
' parameters of inverters, methods of voltage coainal
harmonic reduction of inverters. PWM and SPWP iterst
AC voltage | Principle of phase control, single phase corgrslivith R
controllers & | and R-L loads. Principle of operation of Cyclocortees,
6 Frequency | circulating and non circulating mode of operatisingle ©6)
' controllers. | phase to single phase step up and step down Cyuleders,
three phase to single phase Cycloconverters, fiirase to
three phase Cycloconverters.
HVDC transmission, static circuit breaker, UPStistd AR 4)
7. Applications: | controller. SMPS, solid state relays.
Total: 36 L
Text Books:

1. Power Electronics, M.D. Singh and K.B. KhanctamdTata Mc Grawhill, 2007.

2. Power Electronics, V.R. Moorthi, Oxford, 2005

3. Power Electronics, M.H. Rashid, Pearson Educaficd edition.
4, Power Electronics, P.S. Bhimra, Khanna PublshEnird edition

Reference books:

1. Modern Power Electronics & AC drives, B.K. BoBeentice Hall

2. Element of Power Electronics, Phillip T Kreingford, 2007

3. Power Electronic systems, J.P. Agarwal, Pedestutation, 2006

4. Power Electronics, M.S. Jamal Asgha, PHI, 2007
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5. Analysis of Thyristor power conditioned motorKSPillai, University press.
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THEORY OF MACHINES

Code: PWE-605A
Contacts: 3L
Credits : 3

Introduction

Mechanisms and Machines, Links, Kinematic R
(sliding/rolling), classification, four bar mechams, inversion
- slider crank, scotch yoke and oscillating cylinderchanisms]

Pair
[2L]

V- engines : Primary and Secondary forces. Moments

Veocity and | Analytical: for Slider Crank Mechanism [8L]
Acceleration Graphical : for mechanisms with Turning and Sliding pairs,
Analysis Instantaneous centres, Centrodes, Kennedy's thebieotity
and Acceleration diagrams, Coliolis' acceleratigpsgick
Return Mechanism, Klais construction.
Balancing Static & Dynamic Balancing, Balancing of Rotatingasées,
Balancing of Reciprocating Masses, Balancing ofina-and | [9L]

Critical  Speeds
and Vibrations

Shaft with a Single Disc with Viscous Friction, $jmonous
Whirl.

Features of Vibratory System, Degrees of Freedor@HD
Single D F Systems -

damped free and forced, Transmissibility of Vibwas and
Isolation of Vibrations, Two Degrees of Freedom t8yss :
Undamped free Vibrations including Lumped Mass a
Elasticity and Mass-less simply supported beamsh w
Concentrated Inertias., Torsional Systems (Two Rptc
Rayleigh's Energy Method.

[OL]

it

Belt Drive

Angular velocity ratio, effect of slip, length open and cros
belts,ratio of belt tension,centrifugal and initi@nsion,cone
pulley and V belt drives, belt creep, rope drivegwpr
transmission.

5[2L]

N

Cams

Classification of Followers and cams, Follower Daggmen
Diagrams and Graphical Synthesis of Cam ProRiessure
Angle, Specified Cam Contours - Parabolic and Haimg
Force and Torque in Rigid Systerr

[6L]

Gears

Involute Profile, Pressure Angle , Law of Gearitrgerference
and Minimum number of teeth on Pinion, Spur, Hé|i&evel
and Worm Gears . Gear Trains , Emilay gearing.

[6L]

Governors

Types (Centrifugal and intertia) Watt, Porter &Hartnell
Hunting of Centrifugal Governors, Isochronism sBwmsness
and Stability, Governor Effort and Power .

[5L]

TextBooks:

1) Theory of Mechanisms and Machines, A.Ghosh E.Mallik, EWP.
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2 ) Theory of Machines, S.S.Rattan, TMH
3 ) Mechanism and Machine Theory , J.S.Rao & R.XKipati, New Age International.
References :

1) An Introduction to the Mechanics of Machined,.Nl Morrison and B. Crossland,

Longmans (ELBS).
2) Theory of Machines and Mechanisms, |.E. ShiglegJ.J Uicker, MeGraw Hill.

3)

Gupta, New Age International.

Thermal Power Plant Operation & Maintenance

Introductory Course on Theory and Practice @cNanical Vibrations, J.S.Rao and K.

Code : PWE 701

Contacts 4L

Credits . 4
Sl Topic Lectures
No.
1. Availability of electrical supply to the equipmie(source feeder of each 2L

equipment, points of isolation of the equipmentklog during isolation
other safety procedures. Permit to work)

Characterization of coal for power generationretf@atment &
demineralization, chemical dozing & Water conditi@y Combating
corrosion, preservation.

4L

Fundamental of commissioning — Alkali boil othermal flow test & air

tightness test. Acid cleaning, Safety valve settiHgdraulic Test. Steam

blowing.

4L

Balance of Plant Operation: Operation of CHP &R) CW System and
Cooling Tower, AHP and Bearing Cooling Water, Coegzor and Fire
Fighting System.

4L

Boiler & its Auxiliaries Operation: Boiler préght up checks including PA,
FD, ID, Seal Air Fans, APH, Milling systems etc.llvig Systems Operation,
Draft Systems Operation, Drum level control, Sdoting, Boiler pressure

raising and loading, shutdown, Interlock and Prine¢ FSSS, Emergengy

Operation.

6L

Turbine & its Auxiliaries Operation: Turbine lialy, Turbine cold start, wor
start and hot start. ATRS, TSE, Governing systeraratpn, Boiler Feed
Pump, Condensate Extraction Pump, Vacuum pulling condenser
Regenerative Feed Heater including Deaerator CparaProtection and
Emergency Operations. Turbine gland sealing and Qiltsystem operation

6L

Synchronization, Power Evacuation, Generatorr@joa including cooling
& sealing system. Excitation systems, AVR Transfernand Switchgear
Operation.

4L

Power Plant Performance: Boiler, Turbine, Coalll,MFeed Heaters|
Condenser, ESP.

3L

Cost of Generation and Tariff.

2L

a7
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10.

Maintenance procedure (Breakdown maintenancgeaive maintenance

preventive maintenance, condition based maintenatace

5L

40 L

Suggested Text Books and References:

agrwnNPE

Power Plant operation — NPTI Publication
BHEL manual

CEGB Manual on power plant operation
Power Plant Engineering by P. K. Nag, TMH
Power Plant Engineering by Morse.
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Code : PWE 705 A (Manufacturing and Industrial Engineering) (Elective)
Contacts 3L
Credits © 3

Sl Topic Credit

No. Point

1. Metal Casting: Design of patterns, moulds and cores; solidifocatand 4L
cooling; riser and gating design, design considamat

2. Forming: Plastic deformation and yield criteria; fundansdsof hot and cold 4L
working processes; load estimation for bulk (foggirrolling, extrusion,
drawing) and sheet (shearing, deep drawing, behdmgtal forming
processes.

3. Joining: Physics of welding, brazing and soldering; designsiderations in 4L
welding. Arc welding, Gas Welding, TIG, MIG, Subrged Arc Welding.

4, Machining and Machine Tool Operations: Mechanics of machining, single 5L
and multi-point cutting tools, tool geometry andtemgls, tool life and wear;
economics of machining; principles of non-tradiibmachining processes;
principles of work holding, principles of designjfs and fixtures.

5. Metrology and Inspection: Limits, fits and tolerances; linear and angular 3L
measurements; comparators; gauge design; interfergnform and finish
measurement; alignment and testing methods; taleraanalysis in
manufacturing and assembly.

6. Computer Integrated Manufacturing: Basic concepts of CAD/CAM and 5L
their integration tools.

7. Production Planning and Control:

Forecasting models, aggregate production plannseheduling, materials
requirement planning.
Work method design: Method study work measurememie study, work
sampling job evaluation, merit rating 8L
Inventory Control: Deterministic and probabilistimodels; safety stock
inventory control systems.
Linear programming, simplex and duplex method,dpamntation, assignment,
network flow models, simple queuing models, PERT @FM.

33L

Suggested Text Books and References:

6. Power Plant operation — NPTI Publication
7. BHEL manual
8. CEGB Manual on power plant operation
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9. Power Plant Engineering by P. K. Nag, TMH
10. Power Plant Engineering by Morse.
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I nstrumentation & Process Control
Paper Code: PWE 702

Contacts : 3L
Credit : 3
Sl. | Module Detafltopics No. of
No lecture
1 Importance of | Discuss the reasons for impossibilitywining TPP 01
Instrumentation| without adequate 1&C.
& Control
system.
2 Functions of Measurement, data presentation, interlocking, aciation,| 02
I&C system control, MIS related functions with examples.
3 Measurement of Concept of absolute & gauge pressures & vac&uimeir | 05
fluid pressure | relations. Important units of pressure and theilatiens.
Boudon tube type, pressure gauge? Basic constrnjcanges
of measurement & materials of wetted parts
( no discussions on errors & calibration) basiacepts of
installations for different applications — spegiafbr steam
pressure. Draught gauges, diaphragm & capsule tQody
construction & applications concept of direct diffietial
pressure measurement. DPI concepts of pressuréfeketttial
pressure transmitter — ranges of transmissiamasgconcepts
of capacitance type & induction type pressure &eddntial
pressure type transmitter.
4 Measurement of Sight glass level gauge, bi-colour level gaugebfmiter drum,| 04
liquid level dis-placer type level gauge, liquid head pressype tlevel
gauge for open tank, boiler drum level measureman
differential head measuring instrument with thenmo
compensated condensing pot - theoretical treatment
advantages and disadvantages. Differential condtyctiype
(Hydrastep type) boiler drum level gaugeits advantage
ultrasonic type level gauge.
5 Measurement of Orifice type : basic idea, practical formula, Relgis number| 05
liquid flow and its significance, different pressure tappingsed for
square root extraction, general installations dtaam flow,
water flow and gas flow measurements. Requiremént o

straight pipes both upstream & downstream. Verype &
flow nozzle type — general constructional ideagmparison
between orifice type, flow nozzle type & ventuwpes.
Rotameter,basic idea of operation & installation
electromagnetic flow meter, ultrasonic flow meted alirect
mass flow meter, principles, applications with ateges &
disvantages, suggested flow measurements for efféiuid
flows in TPP.
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Temperature
measurement

Thermocouple type; Seebeck effect, constructiomys laf
thermoelectricity, different important thermocouplased in
TPP, cold junction compensation ; necessity of resitan
wires, basic principles of operation of digitgbéyindicator.
RTD type : Principle with formula, Wheatstone Igeqg
measurement, problem with lead wire resistancesadl wire
compensation technique (triad cable), basic mlaciof
operation of digital type indicator.

Comparison between thermocouples & RTDs in respéc

accuracy & temperature ranges. Some important ggifdn of
both in TPP. Liquid filled dial thermometers;
construction, thermistor type: Basic principle. dlotadiation
& optical pyrometer.

basi

05

—

Measurement of noise, and vibration

Instruments foi
important-
analytical
measurement

Zirconium type oxygen analyzer in flue gas
Carbon dioxide measurement in flue gas
Carbon monoxide measurement

Smoke density measurement in flue gas
Conductivity and pH measurement

Silica measurement — basic principle

sibarinciple
astdprinciple
basic principle
askclprinciple
basic principle

Concept of

interlocks

Functions of interlocks, starting interlocks andnrming
interlocks with some examples. Implementation d@érilocks
with PLCs. Basic operation of a PLC with schemd kauder
logic diagram, scan cycle.

Control system

Necessity of control system; déifie types of lags, concep
of development of negative feed back, closed looptrol
system, examples of closed loop control system.npep
control system with examples. Difference betweetosex
loop & open loop control systemheow to choose them. THh
reason for the closed loop control system becomimgjable
how mathematical analysis can help to deternmiatability
( only concepts) Explanations of proportional,egral and
derivative control action — how does a PID conéoleact to
an occurrence of error; control valves & positiomdrere to
use PI, PD or PID actions, some examples - Tunwh
controller.

t5

10

Discussions of some important control systemailfPP with
special references to & element & 3 element baitem level
control; combustion control ( discuss about thadssheme)

11

Turbo
supervisory
instrumentation

Main parameter measurements & their importance.

02

12

Computer
applications
TPP

in

Data acquisition & HMI concepts leading to SCADyst&m.
DDC with mainframe & SCADA - dis-advantages.
Distributed control system with SCADA — advantages

Multilevel DCS.
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\ | Total | 46L

Recommended Text Books:

Control & Instrumentation- NPTI Publication Volil,& IlI

Nagrath | J & Gopal M : Control System Engineering-- --- New Age International
Recommended Refer ence Books:

01. Gopal M : Control Systems — Principles & Design-- --- TMH

02. Bolton : Industrial Control & Instrumentation --- --- Orient Longman
03. Jain N K : A course in Automatic Control Syst&mgineering --- --- Dhanpat Rai &
Sons

> P.W. : “Golding Electrical Measurements and Insteatation”

» Sawhney A. K:*A course in Electrical Measurementr&trumentation”’Dhanpat Rai
& Sons

» Murty D.V.S. : “Transducers & Instrumentation” reatice Hall
Patranabis- Sensors & Transducers
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ELECTRIC DRIVES

Pillai S K: A First course in Electrical Drives, WeAge International Pub.
De N K and Sen P K : Elective Drives; PHI

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

De. G : Electrical Drives and their Control; AcaderBooks Ltd.

Dubey G K et. Al. Electrical Drives, New Age Pub.

54

Code : PWE 705B

Contacts 1 3L

Credits : 3

SI.No. | Module Topic L ectures

1. Concept of Definition, elements of an electric drive, clagsation -group, | 6L
electrical drives | individual and multi-motor drives), dynamics of eléc drives,

speed torque characteristics of different elecirices and
various types of loads.

2 Speed control of| Ward Leonard, Buck-boost, series-parallel contetifier and| 5L
D.C. motors chopper fed drives, up baseahtrollers for D.C. drives.

3 Induction motor | Review of conventional methods(Pole changing, feeqy | 5L
drives variation, stator voltage variation, rotor resisgnvariation,

slip power recovery) AC Regulators and cyclocoresefied IM
drives, PWM fed IM drive: VSI & CSI drives, vector
controlled IM drive

4 Synchronous Wound field brushless excitation, voltage souraeeiter drive.| 4L
Motor Drives Constant v/f, E/f and field weakening control. Gcbnverter

control, self controlled synchronous motor drive.

5 Starting and Conventional methods of starting,Soft starts, regsive and 3L
Braking dynamic braking. Transients and dynamics of eleatrbtors

under starting and brakirggpnditions.

6 Heating and Service conditions of electric drives and selectainmotor| 3L
Power Ratings | capacities. Operation of electric drives incorpogtflywheel

under shock loading conditions. (Loading conditioasd
classes of duty, motor heating & cooling charast&s.
Determination of power rating for different applicams, load
equalization)

7 Motor Introduction to controller design techniques faeadlic drives:| 3L
Controllers Block diagram representation, transfer functiongngient

response, frequency response and stability, coratiags
techniqgues. Stepper Motor, Tachogenerator, Incdustri
application.

8 Drives for Drives for specific applications: texctile mill, par mill,
specific cement mill, rolling mill, coal mines, centrifugplmps, turbg
applications: compressors, traction etc.

36 Lectures

Books:
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H. Partab, Art & Science of Utilization of ElectaicEnergy, Dhanpat Rai & Sons
H. Partab, Modern Electrical Traction, Dhanpat &ons
Dubey G.K Fundamentals of Electric Drives, NaroshliBhing House.

Power Electronics & Drives, M.H.Rashid, PHI
Modern Power Electronics and AC Drives, B.K.Boseaif8on

Electrical Protection Systems.

Code : PWE 703

Contacts : 3L

Credits ;3

SI.No. Topic L ectures
1. Symmetrical three phase fault - Short circuit transient on a transmission lin®L

Short circuit of synchronous machines (unloaded laadied), fault calculations,
selection of circuit breakerSymmetrical Component — Reservation of unbalange
phases into their symmetrical components, phade ah$ymmetrical component
in Y- A transformer bank, power in terms of symmetricainponents. Positive,
negative and zero sequence networks of power systementsUnsymmetrical

fault analysis — Single L-G faults, L-L faults, L-L-G faults, opeonductor faults
Unsymmetrical faults on an unloaded alternator,ydmsetrical faults on an power
system. Faults through impedance, Fault currecuétion

(2]

2. Review of power system protection and various ptote relays 1L

3. Internal connection Diagrams and operating primsipbf induction type over 2L
current relays, instantaneous, inverse time — otreed IDMT and their time
current characteristics, PSM, TMS.

4. Different internal connection diagrams of Direcabiover current relay, Maximum?2 L
torque angle.

5. Feeder protection by time graded / current gragistem / time current graded 2L
system , parallel feeder protection .

6. Transmission line protection — Impedance , Reaetaanmed Mho relays, power 3L
swings , carrier current protection .

7. Over voltage relays , Under frequency relays. Statiays 1L

8. Generator Protection— Differential  relays, Unbakxh loading by negative4lL

sequence relays , overheating protection , losexoftation , protection against
interturn faults. Examples.

9 Transformer Protection — Biased Differential raldgr Y-Y , YA ,A-Y andA - 4L
A connected transformers, Harmonic restraint relBychholtz relays, and ma
protections Types of cooling, Mulsifire and othige forotection systems.

>

11 Bus-bar Protection— Bus bar differential relay . 2L
12 Motor Protection— Different schemes . 2L
13 Substation equipment-Oil Circuit Breakers, Air Bl&rcuit Breakers, SFCircuit | 2L

Breakers, Vacuum Circuit Breakers.
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14 Regulators, Reactors 4L
Loading Power Transformers

Instrument Transformers (Current and Voltage Tramsérs)
Transformer Connections and Phase Shift

LTC Control and Transformer Paralleling

Load Tap Changers

No Load Taps, Seasonal Adjustment

Transformer Modeling

38 L

References.

Power System Relaying : Horowitz and Phadke, utgtibf Physics Publishing

» C.R.Mason : The Art and Science of Protectivealgialy, General Electric, 1956

» T.S. Madhava Rao : Power System Protection SRelay, Tata McGraw Hill, 1980
>
>

Y

B. Ravindranath, M Chander : Power System Protecial Switch Gear, Willey Eastern Ltd., 1977
Westinghouse Electric Corporation : Applied PratecRelaying, Relay — Instrument Division, 1982.
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Electrical Protection Systems.

Code : PWE 703

Contacts : 3L

Credits 3

Sl. Topic L ectures
No.

1. Short Circuit Calculations : oL

Symmetrical/three phase fault, steps of fault dattans, selection of bag

values, per unit impedance of three winding tramsés, examples of symmetrigal
fault calculations in Power systems. Unsymmetriaalt , symmetrical components,
sequence impedances, sequence networks of unledteéedator, LG, LLG and LL
faults on an unloaded alternator, zero sequenceonit for different 3 phase
transformer connections, connection of sequenceamnks for faults in Powey

Systems, examples of unsymmetrical fault calcutatiom Power Systems. Curre

e

limiting reactors, design features, types, locatiand examples of fault calculations

in presence of current limiting reactors.

Busbar arrangementsand electrical layouts:
Busbar arrangements,

station, layout of substation equipment, busbangat

Generator Connections — adhissind unit type of
connections. Components of substation, comparidosubstation and switching

3. Protectiverelays: 7L
Basic requirements, trip circuit, primary and bagkfelaying over current relays
& directional relays, characteristics and connexgjoTMS and PSM. Distange
relays, impedance, reactance and mho relays. Biffed relays & biased
differential relays. Over voltage relays, undegtrency relays, negative sequence
relays and various static relays.

4, Circuit interruption devices : 3L
Current in the arc, definitions of sub-transierdansient, steady states definitiong of
making current, breaking current, recovery voltggespective current, reignitign
and restrike. Low and high resistance interruptiesistance switching.

Air break circuit breaker, air blast CB, Oil CB$sSCB and vacuum CB.

5. Protection of feedersand transmission lines: 3L
Time graded and current graded over current ptiotecProtection of parallel
feeders. Three zone distance protection, Carrigestiprotection

6. Generator Protection : 3L

Stator and rotor faults, abnormal running condgioBiased differential

protection, turn to turn fault protection, diffetetypes of stator earth fau
protection, rotor earth fault protection, loss a¢ld excitation and negativ
sequence protection.

It
e
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Transformer Protection :

Nature of transformer faults, faults in auxiliarieserloads and external short
circuits, Gas actuated devices — Buchholz relag®&iaifferential protection of Y-
Y, Y-A,A-Y ,A-A and connected transformer differential praotecof auto-
transformer. Restricted earth fault protectionf@#ntial protection of three
winding transformers. Over current protection oiMeotransformers. Harmonic
current restraint and harmonic blocking. Fire pcota systems.

3L

Bus-bar Protection— Bus bar differential relay .

2L

Motor Protection— Different schemes .

2L

10.

Regulators, Reactors,Loading Power Transformers
Instrument Transformers (Current and Voltage Tramsérs)
Transformer Connections and Phase Shift

LTC Control and Transformer Paralleling

Load Tap Changers,No Load Taps, Seasonal Adjustment
Transformer Modeling

4L

Total : 38L

References:

VV ¥V VVVYVY

Power System Relaying : Horowitz and Phadke, mstibf Physics Publishing
C. R. Mason : The Art and Science of Protectivealgaly, General Electric, 1956

T. S. Madhava Rao : Power System Protection SRalay, Tata McGraw Hill, 1980
B. Ravindranath, M Chander : Power System Protecéind Switch Gear, Willey

Eastern Ltd., 1977

Westinghouse Electric Corporation : Applied Protec Relaying, Relay -

Instrument Division, 1982.
Electrical Power Systems, C.L.Wadhwa
Power System Protection- S. Rao
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POWER SYSTEM OPERATION

Paper Code : PWE 704

Contacts : 3
Credit 03

SI.No | Module Topic L ectures

1. Representation of| Single line diagram, per unit quantities and itsyaadages 3L
Power System Impedance and Reactance diagram, bus admittanaegy| b

and Impedance (Z bus) matrices and their formation.

2 Load Flow Studies Power flow in a transmission system, bus clasgibocadata] 5L
for load flow studies, power system equation , Sofu
techniques-Gauss iterative method, Gauss-Seidehatgt
Newton-Raphson method, Fast decoupled load flow.HL
method, comparison of load flow solution techniques

3 Economic Station performance and operating characteristi6k,
Operation of Incremental rate theory, optimal Load distributiamthin
Power System generating station and between various generatat@n in

a region. Transmission loss equation. Calculatiblosses.
Generation scheduling. Unit commitment.

4 Modelling of a Modelling of a synchronous machine, modeling ofitexion | 3L
synchronous system and AVR, Performance of AVR, Transient barav
machine of synchronous machine. Capability curve of altesraand

different limits of AVR

5 Fundamental Fundamentals of load compensation, power facBr
theory of load correction, voltage regulation, phase balancing amtl
compensation correction for unbalanced load, representation-ph 3lelta

connected unbalanced load. Some practical aspecgt of
compensators used as voltage regulators.

6 Modern Control complexities in integrated power netk, | 3L
Controllers in| Application of FACTS, FACTS devices- Static VAR
Power Network system(SVS), Controllable series compensator(CSQ@)| a

Unified power flow controller(UPFC).

7 Grid faults and Cascade tripping of generating stations, genersgbration| 2L
Restoration methodology, Survival/startup of thermal power plarioad

restoration , transmission network and grid bugdin

8 Power System MW-frequency control, models of single area & multea| 4L
Control MW frequency control, Reactive Power-Voltage cohtro
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Power System problem, rotor dynamics and swing equation, powegley
Stability equation and diagram, equal area criterion and| its

Steady state stability and transient stability- biitsy 5L

application, critical clearing angle, fault cleayitime, step-
by-step solution of swing curve, factors influergcinansient
stability, methods of improving stability.

10

Indian Electricity] Structure of the IEGC, procedure for connectioractige | 1L
Grid Code (IEGC) | power compensation, international connection to SST

Operating policy ,system security aspects, outdgenmng,
recovery procedures, demarcation of responsilslit
scheduling and dispatch procedure.

e

35L

Suqggested Text Books/Refer ence:

1.

5.

6.
7.

Elgerd,O.l., “Electric Energy Systems Theory: Atrdaluction”, Tata McGraw Hill,
2nd

Edn,. 1982,

Stagg, G.W.and El-Abaid , A.H.,”"Computer Method$Piower System Analysis”.
McGraw

Hill International Edition

Kundur, P., “ Power System Stability and ContréfigGraw Hill Inc., 1994.

Kimbark , E.W., “ Power System Stability, Vol.l.dehents of Stability Calculations”
John

Wiley & Sons, 1948.

Westinghouse Electric Corporation, “ Electrical igmission and Distribution

reference book East Pittsburgh, Pa., 1964

I.J.Nagrath and D.P.Kothari,”"Power System Begring”, Tata McGraw Hill 1994.

Wadhwa, C.L. “Electric Power Systems”. Sec&adion, Wiley Eastern Ltd., 1985.

8. Hadi Saadat, “Power System Analysis” Gviw Hill,1999.

9.

Stevenson — Power System Analysis.
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Protection Lab.

Paper Code : PWE 797
Contacts 03

Credit 12

Demonstration of Inverse Characteristics of CDGELRY.

Demonstration of Characteristics of Definite Timee©current relay.

Demonstration of Characteristics of Neutral Displaent relay.

Demonstration of operation of Directional propesfyDirectional over Current relay.
Operation of Differential relay and determinatidn% biasing.

Demonstration of instantaneous Operation of Shvdu@ protection.

Determination of Thermal Overload Operation timed@iven setting .
Determination of CT Ratio.

Testing of Bimetal relays .

Demonstration of Principle of CT connection forf@rential Protection.

YVVVVVVYVVY

I nstrumentation & Process Control Lab

Paper Code : PWE 798
Contacts 0 3
Credits 12

» Pressure Measurement / Calibration
» Temp. Measurement / Calibration
» Level Measurement / Calibration
» Auto Control Loop ( P.1.D.)
a) Temp.
b) Pressure
c) Flow
d) Level
Control valve / Actuator — Calibration
Calibration of Transducers.
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Contacts: 3L

Credits: 3

Sl. No. | Topics L ectures

1. Metal Casting: Design of patterns, moulds and cores; solidifaraand | 4L
cooling; riser and gating design, design considamnat

2. Forming: Plastic deformation and yield criteria; fundaméntd hot and| 4 L
cold working processes; load estimation for butkgfng, rolling,
extrusion, drawing) and sheet (shearing, deep aiggvinending) metal
forming processes; principles of powder metallurgy.

3. Joining: Physics of welding, brazing and soldering; adrebionding; | 4L
design considerations in welding

4, Machining and M achine Tool Operations: Mechanics of machining, | 5L
single and multi-point cutting tools, tool geomediryd materials, tool lifg
and wear; economics of machining; principles of-traditional
machining processes; principles of work holdingngiples of design of
Jjigs and fixtures

5. Metrology and Inspection: Limits, fits and tolerances; linear and 3L
angular measurements; comparators; gauge destgrfemometry; form
and finish measurement; alignment and testing nasthtolerance
analysis in manufacturing and assembly.

6. Computer Integrated Manufacturing: Basic concepts of CAD/CAM | 2L
and their integration tools.
Work Method Design: Method study work measuremigmie
study,work sampling, job evaluation, merit rating 3L

7. Production Planning and Control: Forecasting models, aggregate | 2L
production planning, scheduling, materials requastplanning.

8. Inventory Control: Deterministic and probabilistic models; safetycktg 2 L
inventory control systems.

0. Operations Resear ch: Linear programming, simplex and duplex 4L
method, transportation, assignment, network flovdel®, simple
gueuing models, PERT and CPM.

33L

References
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Manufacturing Engineering Technology, K. Jain, BearEducation

Manufacturing Technology: Foundry, Forming and Vweddoy P.N.Rao, TMH.

Principles of Manufacturing Materials and Proces3ames S.Campbell, TMH.

Welding Metallurgy by G.E.Linnert, AWS.

Production Engineering Sciences by P.C.Pandey ald&gh, Standard Publishers Ltd.
Manufacturing Science by A.Ghosh and A.K.Mallickil®y Eastern.

Manufacturing Technology,Radhakrishnan,Scitech

Industrial Engineering and Management by C. NadbaiNReddy

Mechanical and Industrial Management by R. K. Jéhmnna Publication

Industrial Organization of Engineering EconomicsBanga / Sharma

11. Industrial Engineering and Management by KhaPna.

Energy Management
Code : PWE (HU) 801

Contacts: 2L Credits: 2

Sl. No. Topic Lectures
1. | Introduction to Energy Transformation - Classifion of Energy 2L
Resources & Conservation Techniques
2. | Energy Economics, International / National Hieal System, Globa| 4L
Energy scenario, Energy Price Linkage, Energy pgiqgirocedure and
load curves.
3. | Energy wastes — Station performance linked Bsdee Working 4L

Voltage, Power Factor, Fixed Costs, Transportatain Resources,
Insulation loss, optimum plant load selection créte

4L

-

4. | Energy-Environment Linkage , present emissioomsoand ambient a
quality standards, emission control equipmentsnate change contro
initiatives — National and global status, Kyoto toaml

5. | Energy Audit need in coal/Gas/Qil fired T.P Btas. Energy intensity 6L
of Indian Industries, Preliminary and Detail Augitocedure for TPR;
Equipment required for flow, level, temperatureggaure , current,
voltage, p.f.; harmonics measurements.

6. | Energy audit of mechanical / Electrical equiptseand Auxiliaries 5L

7. | Energy Conservation techniques, energy conservapportunities, and 5L
programs in power generation Transmission andiloiigion, concept o
ABT and safe grid operations

Total : 30 L

Suggested Text Books and References:
11.Energy Management Audit & Conservation — B.K.Deinda Publications Ltd
12. CEGB Manual on power plant operation & Performance
13.Power Station Engineering and Economy — Bernhar#l Gkrotzki & W.A.Vopat,
TMH Publin.
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14.BEE Energy Auditor Course manual.
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Industrial Engineering & Operations Resear ch
Code : PWE 802A

Contacts : 2L Credits : 2
Sl. No. Topic L ectures

1. | Process / Work System Design: Taylor's scientifianagement, Gilbreths/s 4L
contributions; productivity —concepts & measurements; method sty
principles of motion economy; work measurement ep stvatch time studyj,
work sampling, standard data, ergonomics; job etelo, merit rating
incentive schemes, and wage administration; busipesess reengineering.

2. | Utility Facility Design: Facility location facts and evaluation of alternate 2L
locations; types of plant layout and their eval@ticomputer aided layout
design techniques; materials handling systemsefurce input and disposal |of
wastes including treatment.

3. | Principles of Costing: Elementary cost accountnd methods of depreciatian; 4L
break-even analysis, techniques for evaluatiorapftal investments, budgets

4. | Generation Planning and Inventory Control: Fastiog techniques; push and 7L
pull in on-grid generation systems; Inventory —g@tual and periodic inventory
control systems.

5. | Operation Research: Linear programming — probfemmulation, simplex 9L
method, duality; transportation and assignment spdanple queuing models;
PERT and CPM.

6. | Quality Management concept and statistical ¢uabntrol. 4L

7. | Plant life cycle analysis; value engineering andlysis. 2L

Total :32 L

Suggested Text Books and References:

1.
3.
4.

CEGB Manual on power station Layout 2. 1SO Publcation.
Maintenance planning & Cost Control — NPTI Pubiizcat
Fundamentals of Industrial Engineering 5. Operations Research —
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High Voltage Engg.
Code : PWE 802B
Contacts: 2L +1 Tutorial Credits: 3

Sl. No.

Topic

Lectures

1.

Introduction to high voltage, application of higoltage engineering

2L

2

Type of insulation, breakdown prevention of gasediquid and solid
insulation and vacuum

4L

GENERATION OF DIRECT VOLTAGES

Generation and transmission of electric energy kage stress — testin
voltages-AC to DC conversion — single phase rectifircuits — cascade
circuits — voltage multiplier circuits — CockroftaMon circuits — voltagé
regulation — ripple factor — Design of HVDC generat Vande-Graff
generator.

A} %4 Q_(Q

3L

GENERATION OF ALTERNATING VOLTAGES

Testing transformer — single unit testing transferntascaded transformer

— equivalent circuit of cascaded transformer —eseresonance circuit
resonant transformer —voltage regulation, Tesld. Coi

4L

GENERATION OF IMPULSE VOLTAGES & CURRENT
Characteristics of Impulse Voltage Marx generatoimpulse voltage
generator circuit — analysis of various impulsetagé generator circuits
multistage impulse generator circuits — Switchingpulse generatg
circuits — generation of non-standard impulse @t and nanosecor
pulses.

-

nd

4L

MEASURMENT OF HIGH VOLTAGES & CURRENTS

Peak voltage measurements by sphere gaps — Etatitogoltmeter —
generating voltmeters and field sensors — ChubkeBoue method
voltage dividers and impulse voltage measuremekllsasurement o
impulse currents — Resistive shunts, measuremamg nsagnetic coupling
- Fast digital transient recorders for impulse measents.

—h

7L

Testing of High Voltage Power Apparatus — AC highltage test an
impulse tests of the high voltage power apparatush sas Insulators
isolators, circuit breakers, cables and transfosmer

A

6L

Overvoltage phenomenon and insulation coordnati lightening
phenomena, switching phenomena, Principle of Insulacoordination or
high voltage

4L

Total : 34 L

Suggested Text Books and References:

1. Kuffel, E., Zaengl, W.S. and Kuffel J., “High VnBg Fundamentals”, Elsvier (I) P. Ltd, 2005
2. Dieter Kind, Kurt Feser, “H Voltage Test TechnigqiyeSBA Elect.Engg Series, N Delhi, 1999.
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3. Naidu M S and Kamaraju V, “High Voltage EnginegfinTata McGraw-hill Publishing Company
Ltd., New Delhi, 2004.
4. Gallagher, T.J., and Permain, A., “H Measnt, Tes&& Design”, J. Wiley Sons, N.York, 1983.
5. R.Mazen Abdel-Salam, Hussein Anis, Ahdab El-Modsh&koshdy Radwan, “H.V. Engg Theory
& Practice” 2nd Ed., Revised and Expanded,Marcékig Inc., N. York, 2000.
6. N.H.Malik, A.A.Al_Arainy, M.1.Qureshi, “Elect. Ingl. in Pwr Sys.”"Marcel Dekker,Inc., 1988.
7. Adolf J. Schwab, “High Voltage Measurement Teghas”, M.I.T Press, 1972.

Design of M echanical Equipments
Code : PWE 803A

Contacts: 2L +1 Tutorial Credits: 3

Sl. No. Topic Lectures

1. Basic Concepts of Mechanical design; Theory ofcstatd fatigue failure 3L

2. Design of torque transmitting elements such asgshaduplings, key 6L

3. Design and selection of various equipments sudlailelt conveyor, pulley 5L

4, Design of various joints and selection of weldimiyveting / fasteners 8L

procedure

5. Preliminary design aspects of pressure vesselseladtion of boiler tubes 4L

6. Selection of hydrodynamic bearings and selectidnlmicants 6L
Total :32 L

Suggested Text Books and References:

Hydrodynamic Lubrication, Yukio Hori; Springer, 200

Design Concepts for Engineers; Mark N. Horensté&trentice Hall, 2010

Indian Boiler Regulation — 1950

Design of Machine Elements,V. B. Bhandari; Tata V& Hill Education, 2007
Mech Engg Design (SI) , Shigley; Tata McGraw-Hitlueation

Textbook of Machine Design ; R S Khurmi & J K Guptdanna Publishers

A Textbook of Machine Design; Dr. Rajendra Karwaxmi Publications (P) Ltd.
Machine Design; S.G. Kulkarni, Tata McGraw-Hill Eddion, 2008

ONOOAWNE
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Design of Electrical Equipments
Code : PWE 803B

Contacts: 2L +1 Tutorial Credits: 3
Sl. No. Topic L ectureg

1. Basic design principles and approaches, Magnetit edectrical loading, outpyt 4L
equations and output coefficients, Main dimensioasings, heating cooling and
temperature rise.

2. Design of Transformers :Determination of main digiens :- Magnetic circuit, 8L
care construction and design;Winding design : Wigdiypes ( Helical Crossover
and disc); Loss estimation and cooling : Loss allion and estimation, reactance,
temperature rise, dry and oil cooled types cooling.

3. Design of D.C Machine :No. of poles and main dimems, armature windings, 6L
Magnetic circuit and magnetization cure commutatad brushes.

4. Design of induction motors :Determination of maimensions, specific loading; 6L
Design of stator windings; Rotor design : Singlgecatandard, deep bar/double
cage;Calculations of equivalent circuit parameters; Slip-torque characteristics.

5. Design of synchronous machine 5L

6. Main dimensions, Magnetisation characteristic, drielinding design. Excitation 5L
system.

Total :34 L

Suggested Text Books and References:

1. A course in Electrical Machine Design: A.K.SawinDhanpat Rai & Sons, New Delhi
2. The performance & Design of Alternating Currbtaichines, M.G. Say.
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