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INSTUTION VISION &MISSION

INSTUTION VISION

Tobe a Centre of Excelience in Engineering, Technology and Management on par with

International Standards.

INSTUTION MISSION
» To prepare the students with high professional skills and ethical values
» Toimpart knowledge through best practices
« Toinstill a spirit of innovation through Training, Research and Development
+ To undertake continuous assessment and remedial measures

« To achieve academic excellence through intellectual, emotional and social stimulation

INSTUTION MOTTO
Rural uplifiment through Technical Education.
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DEPARTMENT VISION & MISSION

DEPARTMENT VISION
To produce competent Electrical and Electronics Engineers with advanced skills and

knowledge to contribute the society.

DEPARTMENT MISSION
» To establish the advance laboratories to cnable the students to face the challenges in
Electrical and Electronics industries
» To enable collaborative research in contemporary and sustainable technologies in
Electrical and Electronics Engineering
« To produce Electrical and Electronics Engineering graduates with quest for excellence,
enthusiasm for continuous learning, ethical behavior, integrity and exceptional

leadership
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& PROGRAM SPECIFIC QUTCOMES

PROGRAM EDUCATIONAL OBJECTIVES
The Electrical and Electronics Engineering Graduates should be able to
PEO1: Practice as an Engineer in the Electrical and Electronics industries and become an
enirepreneur
PEOZ: Pursue higher education and research for professional development

PEQ3: Exhibit the leadership skills and ethical value for society

PROGRAM OUTCOMES

1. Engineering Knowledge: Apply the knowledge of midthematics, science, engineering
fundamentals and an engineering specialization to the solution of complex engincering
problems.

2. Problem Analysis: Identify, farmulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences and Engineering sciences.

3. Design/Development solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering
activities with an understanding of the limitations.

6. The engineer and society: Apply reasening informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities

1relevant to the professional engineering practice.
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Environment and sustainability: Understand the impact of the professional engineering
selutions in societal and environmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

Ethics: Apply ethical principles and coramit to professional ethics and responsibilities and
norms of the engineering practice.

Individual and team worlk: Function effectively as an individual and as a member or leader
in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions,

Project management and finance: Demonstrate knowledge and understanding of the
engineering management principies and apply these to one's own work, as 2 member and
leader in a team, to manage projects and in multidisciplinary environments. _
Lifelong learning: Recognize the need for and have the preparation and ability to engage in

independent and lifelong learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES

PsS01:

Apply mathematical and engineering knowledge for designing Electrical and Electronics

systems

P502: Derive sustainable solutions for complex Electrical and Electronics Engineering problems

P503: Use modern software tools and techniques related to Electrical and Electronics Engineering

industry .
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Programme Code & Name: PSE & M.E- Power Systems Engineering

‘Estd. 2000

GROUPING OF COURSES

1. Foundation Course (FC)

MUTHAYAMMAL ENGINEERING COLLEGE

An Autonomous Institution
(Approved by AICTE, New Dell' Accredited by NAAC & Affiliated to Anna University)
Rasipuraim-637408, Namakkal Dist.

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

" SL| Course [ [Hours/ Wecek| Credit |
No.|  Code Course Name : Cl.ilf?ﬁ(,_nutact Hrs L[ T| P| C
I. | 21PSAO01 | Advanced Numerical Methods FC 4 3 [1] 06 4
2. | 2IPSAQ02 | Applied Mathematics FC 4 (10 4
3. | 2IPSA03 | Applied Probability and Statistics FC 4 3110 L 4
2. Professional Core (PC)

e T | : T -
SHL ; 2 Hours/ Weck| Credit
;{I) ‘|] C(t:)::l'.:t Course Name Category | Contact Hrs LI T P C

1| 21PSBOI Linear and Non-Linear PC 3 300l 0 3

- Systems Theory - -

> | 21PSB02 Electrical Transients in Power pC 3 3101l 0 3

i i Systems o e G

v | 21PSBO3 :\d\fmu?cd Power System pc | 5 311l o 3
| | Analysis o B .
| | re e o » 1 |
1| 2 1PSBO4 Advanced Power System Opcration pC 5 alol o 3
N and Conurol 0 = B I ]

¥ - | Advanced Power System Operation . ) s

2 ) 3 0] 0 % | I
5 | A1PaR0s and Control Laboratory . i _I k& e 1 . -
6. | 21PSB06 | Advanced Power System Dynamics Pe 3 (o]0 3
7.| 21PSBO7 | Substation Equipment & Design PC 3 3|00 3
< | 21PSBOS Advan(fcd Power System L pC 3 310l o0 3
il | Protection e N clice s =
9, | 21PSB09 | Restructured Power System PC 3 3(0] 0 3
10| 21PSB10 Restructured Power System PC 3 olol 3 i

b _ Laboratory
11} 21PSBI11 | Solar and Energy Storage Systems P 3 3|0 O 3
12| 21PSB12 | Power System Security Pe 3 31010 | 3
{ o
T‘I"t ..-‘ & e ._'..—.:-;F,'T'HLEI
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Programme Code & Name: PSE & M.E- Power Systems Engineering

13/ 21PSB13 Industriql Power System Analysis PC 3 3ol o 3
and Design
14| 21PSB14 Power.S.ystem Planning and PC 3 3lol o 3
Reliability
3. Professional Elective (PE)

SL. | Course _ Hours/ Week| Credit
Ne.| Code Course Name Category C_ontact Hrs =TT p C
| 21Pscor Flexible AC Transmission P 3 3l ol o 3

Systems 1 B i
> | 21PSCo2 Miclrocontmiler Based System PE | 3 3lol o ' 3
- Design 0 = {_
3. | 2IPSCO3 | Design and Analysis of Inverters PE 3 3010 5
4. | 21PSCO4 | Power Quality PE 3 31010 3
5. | 2IPSCOS | Advanced Digital Signal Processing PE 3 3{0] 0 3
6. | 21PSCO6 | Energy Management and Auditing PE 3 3100 3
7. | 210807 | High Voltage Dircet Current PE 3 oo 3
) I'ransmission B - | -
N. | ZIPSCO8 | Application of MEMS Technology PE 3 31010 3
9. | 21PSC09 Digtributed Generation and Micro P § 1 10 b i 1 )
1 Grid Lo L S| il S P |
10. | 2IPSC10 | Wind Energy Conversion Systems PE 3 30 3
11 | 21pscyy | Power Plant Instrumentation and PE | 3 3ol 3
| Control ) s — i
12.] 2IPSCI2 | Smart Grid PE 3 3fo|o0 3
3] 21PsCl3 Power Electronics for Renewable PE 3 3lol o 3
Energy Systems | s S it _
14. | 21PSC14 | Real time operating systems PE 3 3lofo| 3
15. | 2IPSCIS | Soft Computing Techniques PE 3 31010 3
4. Employability Enhancement Courses (EEC)
_SI. Coifie N _ HnursIchk Credit
Nol ' Couts Course Name Category | Contact Hrs L1l p C
l.| 21PSDOI| Project Work-Phase | _EEC. | 12 olol 12| 6
2.1 2IPSDO2| Project Work-Phase 11 EEC 24 0[O0 24 | 12
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Programme Code & Name: PSE & M.E- Power Systems Engineering

< )
‘ ) MUTHAYAMMAL ENGINEERING COLLEGE CURRICULUNJ
- An Autonomous Institution PG
" 1i4d. 9% (Approved by AICTE, New Delhi, Accredited by NAAC & Affiliated to Anna University) R - 2021

Rasipuram-637408. Namakkal Dist.

‘ Department | Electrical and Electronics Engineering

| Programme | Power Systems Engineering

SEMESTER - |
R Bt — T
: :L | Cg::;:e Course Name Category| — L_o_t[xr_sT_’eeT c::;:;t Credits
THEORY '
1. | 21PSA02 [ Applied Mathematics FC [ 3] 1] o] 4 4
> | 21PSBO] ITinear and Non Linear pC ! ) 0 0 3 3
Systems Theory | |
- : - : |
2 | 21pspoy | Electrical Transients in Power PC N 0 0 3 3
Systems 1
4 | 21PSB03 Advanc‘ed Power System PC ] | 0 4 4
Analysis
5 | 21PSBO4 Advanced Power System Operation PC 3 0 0 " 3
and Control l
6. | 2IPSBI1 | Solar and Energy Storage Systems PC 310 0 3 3
PRACTICAL -
7 | 21PSBO5 Advanced Power System Operation PC 0 0 3 ) 1
and Control Laboratory
TOTAL 21
%~ MUTHAYAMMAL ENGINEERING COLLEGE NT—
@ An Autonomous Institution
g (Approved by AICTE, New Delhi, Accredited by NAAC & Affiliated to Anna University) PG
= Rasipuram-637408, Namakkal Dist. R - 2021

Department | Electrical and Electronics Engineering

Programme | Power Systems Engineering

SEMESTER - |l
- sl Course = I  Hours /Week [Contact . . |
No. Code Course Name ‘Categor_y T [ T ] P ] Hours | Credits
THEORY et : B -
, - Advanced Power System '
1. | 21psBo6 et ‘ PC | 3 ‘ 6| 0 3 3
Dynamics _ N ]
5 STPSEOR Advan(?ed Power System | - g ‘ 5 . ) 2
Protection
5, 21PSB09 | Restructured Power System PC | 3 | 0 0 3 3
4, Elective-1 PE 3 [0 0] 3 3
B, Elective-II PE | 3 | 0 | 8| 23 3
il TOTAL ) BRE

ronics 'c_ngnmcﬁ. g
Deoartment . College i;."«U'IOTiOmUS}
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Programme Code & Name: PSE & M.E- Power Systems Engineering

Muthayam

b ~ N
MUTHAYAMMAL ENGINEERING COLLEGE CURRICULUM
An Autonomous Institution PG
. 2004 {Approved by AICTE, New Delhi, Accredited by NAAC & Affiliated to Anna University) R - 2021
Rasipuram-637408. Namakkal Dist.
Department | Electrical and Electronics Engineering - -
| Programme | Power Systems Engineering S o -
SEMESTER - lll
| Sl. Course ~ 1. . ] Hours Week |Contact 3
_ No. Code Course Name _f:ategofy E T P Hours Crt_edtts
| 1. Elective- IV PE 3 0 0 3 3
2. Elective-V | PE | 310 ] 0] 3 3 |
3. Elective-VI _ ] PE _ 3 0 0 E 3
4. 21PSDO1 | Project Work - Phase | | EEC | 0 | 0O 12 12 0O
6. ] | Elective-I11 [ PE 3 oo 3] 3
PRACTICAL s - ]
7 S 1PSRI0 Restructured Power PC _ 0 3 3 | 1
| SystemLaboratory _ B e
fe @ TOTAL - 21
S MUTHAYAMMAL ENGINEERING COLLEGE CURRICULUM
An Autonomous Institution PG
(Approved by AICTE, New Delhi, Accredited by NAAC & Affiliated to Anna University) R - 2021
e Rasipuram-637408, Namalkal Dis!
Department | Electrical and Electronics Engineering - )
Programme Power Systems Engineering
SEMESTER - IV
Sl | Course | Hours /Week [Contact .
No. Code Course Name Categor — - T P | Houts Credits
1 21PSDO02 | Project Work - Phase 11 EEC 0 0 | 24 24 12
TOTAL 12
[ ‘C{/ i
._T‘\\. r"’-l y
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSA01 ADVANCED NUMERICAL METHODS
COURSE OBJECTIVES:

* To learn the algebraic equations which finds applications in many engincering branches.

* To make the student acquire sound knowledge of computational techniques in solving ordinary differential
equations that model engineering.

* To solve Elliptic equations by using computational technigues

 To introduce numerical tools for the solutions of partial ¢ifferential equations that model several physical
processes

* o deal with interpolation and approximation for the applhication of finite element analysis

COURSE OUTCOMES:

* Demonstrate understanding and implementation of numerical solution aleorithms applied to solve alucbraie
cquations

* Be familiar with numerical solutions of ordinary differential cquation and purtial differential equations.

= Be competent with finite difference method and finite element method.

¢ Understanding the theoretical and practical aspects of the use of numerical methods, Implementing numerical
methods for a variety of multidisciplinary applications. Istablishing the Tinntations, advantages. and disadvantaees
of numerical methods

* The students will have a clear perception of the power of numerical Technigques. This will also serve is o precinson
for future research.

e e e er——
Progream Owieomes | st
Course e ——— ———— :
Oulcames PO1 | PO2 | PO3 | PO4 | POS | PO6 | P07 | POK | POO | pOL0 | ot | POI2 | PSOT | Ps02 | psod
2Psanco X X - - - - = = X 5 % X
2IPSANLCOL X X X % - - - . - X - X \ \
LIPSANLCOR x X ¥ x - - E 2 = X = X % i
2IPSAOLCO4 - % L x - - - . S % 3 X F \
2IPSAOL.COS ] X H] X - - - . - . ‘ X ¥
L TP
I 10 3
UNIT-1 ALGEBRAIC EQUATIONS 9+3

Systems of linear cquations: Gauss Elimination method. pivoting technigues, Thomas algorithm for tridiagonal
system — Jucobi, Gauss Seidel, SOR iteration methods - Systems of nonlincar equations: Fixed point itcrations.
Newton Method, Eigenvalue problems: power method. inverse power method. 'addeev — Leverrier Method,

UNIT 11 ORDINARY DIFFERENTIAL EQUATIONS 9+3

Runge Kutta Meth ods for system of IVPs, numerical stabilityv. Ndams - Bashforth multistep method. solution of
sUITODES, shooting method, BVP: Finite difference method. orthogonal collocation method. orthogonal collocation
with finite element method, galerkin tinite element methodd

UNIT- 111 FINITE DIFFERENCE METHOD FOR TINE DEPENDENT PARTIAL DIFFERENTIAL
EQUATIONS 943

Parabolic equations: explicit and implicit finite difference methods, werg ted average approximation - Dirichlet
and Neumann conditions — Two dimensional parabolic equations — ADI method; First order hyperbolic equations

- method of characteristics, different explicit and implicit methods: numerical stability analysis, method of lines —
Wave equation: Explicit scheme - Stability of above schemes,

UNIT -1V FINITE DIFFERENCE METHODS FOR ELLIPTIC EQUATIONS 943

Laplace and Poisson’s equations in a rectangular region: Five point finite difference schemes, Leibmann’s iterative
methods, Dirichlet and Neumann conditions — Laplace equation in polar coordinates: finite difference schemes —
approximation of derivatives near a curved boundary while using a square mesh. D‘/\ U(”/

i

f‘f\“ﬂ__. -
- ics Engineering
i M_gnomus)

[
o
el

Departmen! ol
Muthayamiti=
Rasipuran:™

e .--3-;4;1111;‘-1('-‘35' Dt

17 408.Y




Programme Code & Name: PSE & M.E- Power Systems Engineering

UNIT =V FINITE ELEMENT METHOD 943

Partial differential equations — Finite clement method - orthogonal collocation method, orthogonal collocation with
[inite element method, Galerkin finite element method.

TOTAL:45+15

REFERENCE BOOKS:
SI.No Author(s) Title of the Book Publisher g
Publication
M.K. Jain . SRK. Comp}ltallonal Methods for Partial Differential ‘
1. | z Elsuauons. New Age Publishers 2021
vengar, R.K. Jain 2nd Edition
Numerical Methods for Engineers, New Age International
2 | 8K G 3" Edition Pvt Ltd Publishers 2R
Saumyen Guha . r
3. and Numerical methods for Engineering and Science gg{tfﬁézgﬁe"w Delhi 2010
Rajesh Srivastava 5NN
Numerical Methods for Scientific & Engineering ) ;
; : New Age International
4. M.K. Jain Computation, Publishiers 2010
6" Edition Sers
p Burden, R.L., and " -~ T Cengage Learning, India S
: 5 Faires. .. Numerical Analysis ~Theory and Applications Edition. New Delhi 2009
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSA02 APPLIED MATHEMATICS
COURSE OBJECTIVES

* To realize the use of matrix theory techniques in engineering applications and to develop for future applications.
* To analyze and solve the fundamental problem with prescribed or free boundary conditions in simple cases

* Demonstrate knowledge of mathematics and mechanics to construct, analyze and mterpret real world problems
* Provide a foundation and motivation for exposure to statistical ideas subsequent to the course,

* To formulate and construct a mathematical model for a linear programming problem in real life situation

COURSE OUTCOMES

* Iixplain geometrical concepts related to orthogonality and least squares solutions and perform calculations related
1o orthogonality.

o The variational calculus makes access to mastering in a wide range of classical results of variational calculus.
Students get up apply results in technical problem solutions

* The students will have a basic knowledge of the main ficlds of mathematics and mechanics, including differential
cquations, elasticity theory, Muid mechanics.

® The students will have an exposure of various distribution finctions and help in acquiring skills in handling
situations involving more than one variable

® The knowledge gained on this course helps the students to do enginecring optimization,

l Program Outeomes L e
Comrse —_— - — —_— ' S——

‘ Outcomes | po1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POK | POy | rotn | vonr | porz | psot | pso2 | psos

21PSAD2.C01 X » 8 \ x - . - X - N v

21PSAD2.C02 X x X X X - : . X : g : &

2IPSAD2.C03 - - X x x : - . - : - x - . s

2IPSA02.C04 : 2 X ¥ ¥ - - - . . < x 2 %

2IPSADZLCOS : 2 X x X = 5 - - : . % - X
LTPC
I 204

UNIT -1 MATRIX THEORY 9+3

The Cholesky decomposition - Generalized Eigen vectors, Canonical basis - QR factorization - Lcast squares
method - Singular value decomposition.

UNIT-11 CALCULUS OF VARIATIONS 943
Concept of variation and its properties — Euler’s equation - Functional dependant on first and higher order
derivatives — Functionals dependant on functions of several independent variables — Variational problems with
moving boundaries — problems with constraints - Direct methods: Ritz and Kintorovich methods,

UNIT 11T ONE DIMENSIONAL RANDOM VARIABLES 043
Random variables - Probability function — moments — moment generating functions and their propertics — Binomial.
Potsson, Geometrie. Uniform, Exponential, Gamma and Nommal distributions - Function of a Random Variahle,

UNIT—1V LINEAR PROGRAMMING 0+3 |
Formulation - Graphical solution — Simplex method - Twa phase method - Transportation and Assignment Models |

UNIT=YV FOURIER SERIES AND EIGEN VALUE PROBILEMS 043

Fourier Trigonometric series: Periodic function as power signals - Convergence of series — Even and odd function:
cosine and sine series — Non-periodic function: Extension to other intervals - Power signals: Exponential Fourier
series — Parseval’s theorem and power spectrum — Figen value problems and orthogonal functions — Regular Sturm-
Liouville systems — Generalized Fourier series.

TOTAL: 45+ 15
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:

SLNo Author(s) Title of the Book Publisher l’u\b‘;;lc::li:m
. Optimization Methods in Operations o . 1
13 xg%}i :;'i.cl:ﬂuhan Rescarch and Systems Analysis, ;TLI“". Aﬁ‘c _Intcrnanona] 2021
a 4" Edition e bl
- - = ! B

2 e o i?;?f;l:tn);:?ﬂ ES{::;I:'Id:]‘T‘II:r::l::::fS:T"“h 'earson Education, Asia 2004

- Woods. J.W. L ' : s S -
- Edition - N a— -

- Operations Rescarch, . ; ;

I 3 ah S > ey “ducs sk 2
lamdy ATaha o Edition (Asia) Pearson Education, Asia | 2014
4. | Gupta, A.S, Caleulus of Variations with Applications | | rentice Hall of India Py, 2011

L., New Delhi
Matrix Operation, Schaum’s outline series.

3. Richuard Bronson MeGraw Hill 2001

2" Edition




Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSA03 APPLIED PROBABILITY AND STATISTICS
COURSE OBJECTIVES:

* To introduce the basic concepts of one dimensional and two dimensional Random Variables,

® To gain knowledge in the application of family of random variables in real life situations

» To provide information about Correlation and Regression

* Learn about maximum likelihood estimation, unbiased estimation and least square methods.

® To understand concepts of testing of hypothesis

® To enable the students to use the concepts of multivariate normal distribution and principle components analysis.

COURSE OUTCOMES:

e Analyze random or unpredictable experiments and investigate important features of random  experiments.
Construct probabilistic models for observed phenomena through distributions which play an important role in many
engincering applications,

= Associate random variables by designing joint distributions and correlate the andom variables

e Perform and interpret correlation and regression analys und develop correlation models 1o predict chinees in
processes and products for linear and non-linear relationships

e Provides knowledge to apply testing of hypothesis to real Tife problems,

e Be [amiliar with multivariate analysis.

e The student will able to acquire the basic concepts ol Probability and Staristical techniques for solving
mathematical problems which will be useful in solving Encincering problems

Program Oulcoiies IS
Course i o= = e = e e =
Outcomes ro POZ | POXY | PO4 | POS | PO6 | POT | POX | PFO9 | PO | 1*OT) POI2 | IS Psel | I's011
MPSANTCON % = N - A - “ X % X
APSABRCOZ |« <l w2 % g N x| o .
JIPSADR 02 % b L - X - \ % . ‘
e L. S =
TIPSADY (0 % L} % X - \ S % 5
2IPSAN OS5 L A ES - x - - by 5 A %
L. T P @&
3 20 4
UNIT -1 ONE DIMENSIONAL RANDOM VARIABLES 943

Random variables - Probability function — Moments — Moment generating functions and their propertics — Binomial.
Poisson. Geometric, Uniform, Exponential, Gamma and Normal distributions - Functions of a Random Variible.

UNIT—=11 TWO DIMENSIONAL RANDOM VARIABLES 943
Joint distributions — Marginal and Conditional distributions — Functions ol two dimensional random variahles
Regression Curve — Correlation,

UNIT—=III ESTIMATION THEORY 9+3
Unbiased Estimators — Method of Moments - Maximum [ ikelthood Estimation - Curve fitting by Principle of least
squares — Regression Lines.

UNIT -1V TESTING OF HYPOTHESES 9+3
Sampling distributions - Type | and Type 1l errors - Tests based on Normal, 1. Chi-Square and F distributions for
testing of mean, variance and proportions — Tests for Independence of attributes and Goodness of fit.

UNIT-V MULTIVARIATE ANALYSIS 9+3
Random Vectors and Matrices - Mean vectors and Covariance matrices - Multivariate Normal density and its
properties - Principal components Population principal components — Principal components from standardized
varbles.

TOTAL: 45+ 15

s Engineenng
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:

Department of Elec!

SENo Author(s) Title of the Book 1 Publisher \r'ufn' af
o i Y _Publication
' Applicd Statistics and Probability for
toupls 1 i i ¥ N :
| llnugl 15? Montgomery Engineers (International Stadent Version), Tohn Wiley & Sons, Inc. 2021
George C. Runger s e :
[ 6" Idition | - ) )
5 Richard A. Johnson and APR{‘":‘{_ e [tlvar{q(c S .
2. Dean W, Wichemn, Statistical Analysis, Pearson Education, Asia 2015
- e ! 6™ Edition _ BN R
3. (\;ﬁ'a = Cuand Kapoor Fundamentals of Mathematical Statistics Sultan Chand & Sons 2014
Schaum™s Outline of Theory and Problems | 1 T
4. HweiP.Hsu, of Probability, Random Variables and l:a!a‘ Mg G H'“. 2014
lidition, New Delhi
Random Processes
Walpole. R.E., Myers. Probability and Statistics lor Engincers and
5. R.H., Myers. S.L., Scientists, Pearson Education, Asia 2013
and Ye. K., , 8th Edition
The QQ 1an
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSBO1  LINEARANDNON LINEAR SYSTEMS THEORY

COURSE OBJECTIVES
To educate on modeling and representing systems in stute variable form,
To educate on solving linear state equations.
To educate on solving non-linear stale equations,
To illustrate the role of controllability and abservability.
To educate on stability analysis ol systems using Lyapunov”s theory.
To educate on modal concepts and design of state and output feedback controllers and estimators.

COURSE OUTCOMES
Upon completion of the course, sludents will be able 10,

e |dentify the stability of the given lincar system

e Design pole placement controller and/or observer for the given system (o achieve desired specifications.,
Identily the existence of limit cyvele(s) for the given nonlinear svstem using deseribing function method.
¢ lixplain the concept of Lyapunov stability.
e [:xplain optimal state regulator and stochastic optimal repulator

L]

= I'xplain the concept of adaptive control and fuzzy logic
L1 —— =
|
] Program Ouicomes PPt
L ourse T = _'| e — | — = = = ==t
Otcomus P Pz "3 P PO Py "o 1" I'em o i PO IS0 o I'si3
| = 2 Bl I il il AR , I &
TIPSB0L o L X - 5 u = \ ; X X
2IPSHEB 02 ¥ - X . | % S "
e L
MPSEOCO 3 . % - ] ! ) - L3 ] |
| —— — -
{arspoleod |k % x : . o - . ‘ \ x ]
: | |
APSBOLCOS | x X x . x : 2 . | = X \ % . L |
LT PC
310 3
UNIT1 LINEARSYSTEMS 9

Concepts of state, state variables and state model - Stite model for lincar time invariant continuous systems.
Diagonalization — Solution of state equations — Concepts of Controllability and Observability- Pole placement by
state feedback — Observer systems.

UNIT II NON-LINEAR SYSTEMS 9
Types of non-linearity — Typical examples — Phase plane analysis — Singular points — Limit cycles —Construction of
phase trajectories — Describing function method — Derivation of describing functions.

UNIT ITI LIAPUNOV STABILITY 9
Liapunov stability analysis — Stability in the sense of Liapunov — Definiteness of scalur Functions — Quadratic forms -
Second method of Liapunov — Liapunov stability analysis of linear time invariant systems and nonlincar systems.

UNIT IV OPTIMAL CONTROL SYSTEMS 9
Parameter Optimization: Servomechanisms — Optimal Control Problems: Transfer function Approach - State
variable approach — the state regulator problem — The Infinite-time regulator problem — Output regulator and the
tracking Problems — Parameter Optimization: Regulators.

UNITV ~ ADVANCED CONTROL SYSTEMS 9
Adaptive Control: Model-Reference Adaptive Control fundamental concepts - Self tuning control — Robust Control:
Parameter perturbations - Design of robust control system — I'ID - controllers - Fuzzy Logic Control - Neural
Network Controller,

TOTAL 45

e r , n .ﬂ eﬂﬂg
il *u\o'"trﬂ'us)

08, wnakk’c\‘ oL




i

Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:
; . - Year of
SIL.No Author(s) Title of the Book Publisher -
‘. - Publication
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L M. Gopal Modern Centrel System | heory N . ¥ 2008
International
2, K. Ogatta Modem Control Engincerinn PHI | 2002
3 John S. Bay Fundamentals of Lincar State Space Systems MeGraw-Hill 2199
New Age
4 D.Roy Choudhury Modern Control Systems ; 20018
International
J?hn J'D"‘??zo' Lincar Control System Analysis and Design st —_ S
5 C.H.Houpis and with MATLAB Faylor Francis 2003
| S.N.Sheldon . . ) D R W
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Programme Code & Name: PSE & M.E- Power Sysiems Engineering

21PSB02  ELECTRICAL TRANSIENTS IN POWER SYSTEMS

COURSE OBJECTIVES
* To gain knowledge in the sources and effects of lightning.
* To gain knowledge in switching and lemporary over vollages.
* Ability to model and estimate the over voltages in power system.
* To coordinate the insulation of power system and protective devices.
* To gain knowledge about the effects of travelling waves on transmission lines.
® Ability to model and analyze power system and equipment  for transient over voltages using
Electromagnetic Transient Program (EMTP).

COURSE OUTCOMES
Upon completion of the course, students will be able to,
* Know the effects of lightning.
* Know the effects of switching and temporary over voltages.
* Model and estimate the over voltages in power system.
Know about the effects of travelling waves on transmission lines,
Apply insulation coordination principles for power system profective devices
To model and analyze power system equipment for wansient over voltages using Electromagnetic Transiem
Program (EMTP).

Program Outcomes s
Course | — ] s, o — - o]
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UNITIT LIGHTNING OVERVOLTAGES 9
Mcchanism and parameters of lightning flash, protective shadow. striking distance. eleetro peometric niodel for

hghtning strike, Grounding for protection against lightiimg — Steady-state and dynamic tower-footine resistance,
substation grounding Grid, Direet lightning strokes to overhiead lines, without and with shicld Wires

UNITIT  SWITCHING AND TEMPORARY OVERVOLTAGES 9
Switching transients — concept — phenomenon — system performance under switching surees, Temporiry over
voltages — load rejection — line faults — Ferro resonance, V1'T(),

UNITHT  TRAVELLING WAVES ON TRANSMISSION LINE 9
Circuits and distributed constants, wave equation, reflection and refraction - behavior of travelling waves at the line
terminations — Lattice Diagrams — attenuation and distortion -~ multi-conductor system and multi velocity wanes.

UNITIV  INSULATION CO-ORDINATION 9
Classification of over voltages and insulations for insulation co-ordination  Characteristics of protective devices.
applications, location of arresters — insulation coordination in AIS and GIS

UNITY  COMPUTATION OF POWER SYSTEM TRANSIENTS 9
Modeling of power apparatus for transient studies — principles of digital computation — transmission lines, cables,
transformer and rotating machines — Electromagnetic Transient program — case studies: line with short and open
end, line terminated with R,L, C, transformer, and typical power system case study: simulation of possible over
voltages in a high voltage substation,

TOTAL: 45
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REFERENCE BOOKS:
. ) | Yearof
SLNo Author(s) Title of the Book Publisher S
Publication
. ) . v |, A1t Pr ..' s 34 w .T H . 5
L Piitinira Chowdhari Electromagnetic transients in Power ohn Wiley and Sons 2009
System Inc.
7 : ; ; Wiley &Sons Inc. New
% Allan Greenwood Electrical Transients in Power System v I'»:'Li\y EmmsloR N 2012
L}
| LITRre ~
i Klaus Ragaller Surges in High Voltuge Networks {I‘J;:Em] v M 2180
Extra High Voliage AC New age 5
‘ akos us Be ¢ s v ok
b Rk P Diganaidte Transmission | ngimecring International (P) L. s
s Juan. A Martinez velasco Fowor Syif il CRC Press 2009
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Programme Code & Name: PSE & M.E- Power Systems Engineering
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21PSB03  ADVANCED POWER SYSTEM ANALYSIS

COURSE OBJECTIVES

* Tointroduce the different power system components.

* To introduce different techniques of dealing with sparse matrix for large scale power svstems,

* To impart in-depth knowledge on different methods of power flow solutions.

¢ To perform optimal power flow solutions in detail.

* To perform short circuit fault analysis and understand the consequence of different type of faulls.

COURSE OUTCOMES

Upon completion of the course, students will be able to,

* Model various power system components that are adequate for the basic system studies of load low,

* Model various power system components that are adequate for the basic system studies of short-circuit
* Facilitate the modification of the Bus admittance matrix 1o reflect the network Changes,

* Perform power flow analysis using NR, FDLF methods

Frogram Qutcomes [[CTES |
Course [ =i - —
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MPSRO3C0) X - X x \ : [ b x &
JIPSROLC0O2 % 3 - ] x X . \ % 3 % '3 T |
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UNITT POWERSYSTEM COMPONENTS AND ADMITTANCE MODEL 943

Classical Model of Synchronous machine — Modcling of transmission Network consisting of Transmission lines
(long. medium and short lines) — Transformers (two winding, UL 1C, phase shifting and three winding)  Branch and
Node Admittances - Mutually Coupled Branches in Ybus - An Equivalent Admittance Network - Modification of
Ybus - The Network Incidence Matrix and Ybus,

UNITIH THE IMPEDANCE MODEL AND NETWORK CALCULATIONS 943
The Method of Successive Elimination - Node Elimination (Kron Reduction) - T rianeular actorization Spitrsity and
New-Optimal Ordering. The Bus Admittance and Impedance Matrices - Thevenin's Theorem and  Zbus -
Modification of an Existing Zbus - Direct Determination of Zbus - Caleulation of Zbus Elements from Ybus -
Mutually Coupled Branches in Zbus,

UNIT III POWER-FLOW SOLUTIONS 9+3
The Power-flow Problem - Review of Newton-Raphson Power-flow Solution - Power-flow Studies in System Design
and Operation - Fast Decoupled Power Flow method; Sensitivity factors for P-V bus adjustment - solution of optimal
power flow (OPF) - Gradient method, newton's method.

UNIT IV SHORTCIRCUITANALYSIS 0+3
Formation of bus impedance matrix with mutual coupling (single phasc basis and three phase basis) - Computer
method for fault analysis using ZBUS and sequence components. Derivation of equations for bus voltages, fault
current and line currents, both in sequence and phase — symmetrical and un symmetrical faults.

UNITV TRANSIENTSTABILITYANALYSIS 9+3
Introduction, Numerical Integration Methods: Euler and Fourth Order Runge-Kutta methods, Algorithm for
simulation of SMIB and multi-machine system with classical synchronous machine model : Factors influencing
transient stability, Numerical stability and implicit Integration methods.

TOTAL: 60
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Programme Code & Name: PSE.& M.E- Power Systems Engineering

21PSB04  ADVANCED POWER SYSTEM OPERATION AND CONTROI.

COURSE OBJECTIVES

* To understand the various load forecasting techniques,

* T'o understand the fundamentals of speed governing system and the concept of control arcas.

* To provide knowledge about Hydro thermal scheduling and Unit commitment techniques

*» To understand the role of energy control center, SCADA and EMS functi ns,

* To have hands on experience on various system studies and different techniques used for system planning.

COURSE OUTCOMES

Upon completion of the course, students will be able to,

» Explain the concept of load forecasting techniques.

® Explain the concept of AGC and analysis ol multi-area system.

¢ Acquire knowledge about Hydrothermal scheduling

¢ Understand Unit commitment techniques.

e lllustrate various operating states of power system and control actions.

Program Quicomes PSSO
Course J | =
Outcomes PO1 | PO2Z | PO3 | PO4 | POS | PO6 | POT | POK | PO9 | POLD | POIL | PO12 | PSOT | PSOZ | PsO3
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I 00 3
UNITT INTRODUCTION ]

System load variation: System load characteristics, load curves-daily. weeklv and annual, load-duration curve, load
factar, diversity actor. Reserve requirements: Installed roserves. spinming reserves, cold reserves. hot reserves.
Overview of system operation: Load forecasting, techniques of forecasting. busics of power system operation and
control.

UNITIT REAL POWER-FREQUENCY CONTROI. v
Fundamentals — of  speed  governing  mechanism and modeling: Specd-load characteristies - Load sharing
between two synchronous machines in parallel: concept of control area. LEC control of a single-arca svstém: Statie
and dynamic analysis of uncontrolled and controlled cases. Economic Dispatch Control, Multi-area systcins

UNIT T HYDROTHERMAL SCHEDULING PROBI.EM 9
Iydrothermal scheduling problem: short term and long term-mathematical niodel, algorithm. Dynamic progimming
solution methodology for Hydro-thermal scheduling with pumped hydro plant: Optimization with pumped hydro
pl;m!—.

UNITIV UNITCOMMITMENT AND ECONOMIC DISPATCH 9
Statement of Unit Commitment (UC) problem; constraints in UC: spinning reserve, thermal unit constraints, hydro
constraints, fuel constraints and other constraints - UC solution methods: P'riority-list methods, forward dynamic
programming approach, numerical problems. Incremental cost curve, co-ordination cquations without loss and with
loss, solution by direct method and A-iteration method. Base point and participation factors.-Economic dispatch
controller added to LFC control.

UNITY COMPUTER CONTROL OF POWER SYSTEMS 9
Energy control Centre: Functions-Monitoring, data acquisition and contral. System hardware conliguration
SCADA and EMS functions: Network topology determination. state estimution. security analysis and control.

Various operating states:
) OQd»"/’ TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering
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Programme Code & Name: PSE & M.E- Power Systems Engineering

2IPSBOS  ADVANCED POWER SYSTEM OPERA TION AND CONTROIL LABORATORY
LT PC
00 31

COURSE OBJECTIVES

* To understand the various load forecasting techniques.

* To understand the fundamentals of speed governing sysicm and the concept ol control areas.

* To provide knowledge about Hydro thermal scheduling and Unit commitment techniques

* To understand the role of energy control center, SCADA and EMS functions.

* To have hands on experience on various system studies and difterent techniques used for system planning,

COURSE OUTCOMES

Upon completion of the course, students will be able to,

e I:xplain the concept of load forecasting techniques

e I“xplain the concept of AGC and unalysis of multi-aren svstem.

» Acquire knowledge about Hydrothermal scheduling

* Understand Unit commitment techniques,

« lllustrate various operating states of power system and control actions.

Program Outenmes 1S4 b
Course T —— - i
Outcanses PO | PO2 | PO3 | PO4 | POS | PO6 | POT | POX | PO | PO | ronr | ororr | psor | esoz | mNos

IIPSIHOS 0] X x v : = 5 : G g ’

JIPSBOS.CO2 b E X X - - - X - X % .
Z1PSBOS CO3 X X % X - - g : X . X 3 x
2PSBOS.CO4 | - \ x x : 3 < : : ‘ ; % : \
2IPSBOS.COS X X % X - - - 3 X 5 X M \

LIST OF EXPERIMENTS:

I. Power flow analysis by Newton-Raphson method and I'ast decoupled method,

I'ransient stability analysis of single machine-infinite bus sysiem using classieal machine model,
Contingency analysis: Generator shift factors and Tine outage distribution faclors

I'conomic dispatch using lambda-iteration method.

L nit commitment: Priority-list schemes and dynamic programming,

0. Analysis of switching surge using EMTP: Encrgisation of a long distributed- parameter line,
7. Analysis of switching surge using EMTP: Computation of transient recovery voliage,

X, Tamiliarization of Relay Test Kit,

9. Simulation and Implementation of Voltage Source Inverier.,

10, Digital Over Current Relay Setting and Relay Coordination.

I'1. Co-ordination of over-current and distance relays for radial line protection.

(]

i S E T

TOTAL: 60
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Programme Code & Name: PSE & M.E- Power S stems Engineering

21PSB06  ADVANCED POWER SYSTEM DY NAMICS

COURSE OBJECTIVES

e To perform transient stability analysis.

* To impart knowledge on unified algorithm.

* To impart knowledge on subsysnchronous resonance and oscillations

s To impart knowledge on EMTP,

e To analyze voltage stability problem in power system.,

COURSE OUTCOMES

Upon completion of the course, students will be able to,

* Model the power system components in stability studies and explain the concept of Park’s transformation and
synchronous machine equations,

» Describe the concept of transient, steady state and dynamic stability,

* Describe the concept of EMTP with detailed synchronous model

* Analyze the stability of power system by point-by point method. Modificd Fuler's and Runge-Kutta method.

* Determine the critical clearing angle and clearing time for power system using equal area criterion.

Program Outennies PSO
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UNITT TRANSIENT STABILITY ANALYSIS 9

Review of numerical integration methods: Euler and Fourth Order Runge-hutta methods, Numerical stabihity and
implicit methods, Interfacing ol Synchronous machine (variable voltage) model 1o the transient stability aleorithm
(TSA) with partitioned — explicit and implicit approaches  Interfacing SVC with TSA-methods to enhance ransient
stability

UNITIT UNIFIED ALGORITHM FOR DYNAMIC ANALYSIS OF POWER SYSTEMS v
Need for unified algorithm- numerical integration algorithmic steps-truncation crror- variable step size - handling the
discontinuitics- numerical stability- application of the algorithm for transient. Mid-term and long-term stability
simulations.

UNIT I SUBSYSNCHRONOUS RESONANCE (SSR) AND OSCILLATIONS 9
Sub synchronous Resonance (SSR) — Types of SSR - Characteristics of series - Compensated transmission systems

Modeling of turbine-generator-transmission network- Scli-excitation due to induction generator effect — Torsional
interaction resulting in SSR —Methods of analvzing SSR

UNIT IV TRANSMISSION, GENERATION AND LOAD ASPECTS OF VOLTAGE STABILITY

ANALYSIS 9
Review of transmission aspects — Generation Aspecets: Review of synehronous machine theory — Voltase and
frequency controllers — Limiting devices affecting voltage stability — Voltage-reactive power characteristics of
synchronous generators — Capability curves — Effeet of machine limitation on deliverable power — Load Aspects —
Voltage dependence of loads

UNITV ENHANCEMENT OF TRANSIENT STABILLITY AND COUNTER MEASURES FOR SUB
SYNCHRONOUS RESONANCE 9
Principle behind transient stability enhancement methods: high-speed fault clearing, reduction of transmission
system reactance, regulated shunt compensation, dynamic braking, reactor switching, independent puk-npcmum'l of
circuit-hreakers, single-pole switching, fast-valving, high-specd excitation systems:; NGH dam{/)er«: hen

_J\\ TOTAL: 45
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L. R.Rimjam Power_ Systefn Dynamics Analysis I IHI_Learnmg Private 2009
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C.Vournas Systems
3 P. Kundur Power System Stability and Control FATA McGraw Hill 2103
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[ O pp. 2143-2150
3 Ru}lcj‘_u.l'k J.Frowd and "Iransu?n! .\;ta‘b‘rlny and Long' term DL Trans, 1182
J.C.Gin dynamics unified ; .l
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSB07 SUBSTATION EQUIPMENT & DESIGN

COURSE OBJECTIVES

* Identify the functions of various operating components of an cleetric power substation. and recognize them by
their appearance.

* Discuss about Substation carthing.

 Discuss about power cables and control cables,

e Define the various terms and applications involved with substations and the distribution of electric power,

= Discuss the factors that go into planning a substation, such as location. environmental concerns, and clectrieal
system diagraming,.

COURSE OUTCOMES
* Iixplain about various operating components of an electric power substation, and recognize them by their
appearance.
¢ Maintain Substation earthing.

* ['xplain about power cables and control ¢ables,

* lixplain the various terms and applications involved with substations and the distribution of clectric power,

* Explain the factors that go into planning a substation. such as location, environmental concerns. and clectrical
system diagraming.
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UNIT T SUBSTATION EARTHING SYSTEMS 9

Fuuctional Requiements of Earthing System, Equipment Earthing, Neutral Point Earthing, Substation Iarthing
System, Dimensioning of Earth Conductors, Step Potential and Touch Potential, Earth Mat. Resistance of Earthing
System, Values of Soil Resistivity, Fencing, Procedurc of Laying I'srthing —~Mat, Measurement of Earthing
Resistance,

UNIT Il POWER CABLES AND CONTROL CABLES 9
Power Cables, Types of Conventional Power Cables, Laying of Power Cables, Contral Cables, Principles of
Control Cable Installation, Sensitivity of Various Loads (o interference , Measuring Cables Grounding of Cable.

UNIT Il PROTECTION, CONTROL AND AUTOMATION IN SUBSTATIONS 9
Control Panels, Protective Relaying in Substations, Power Transformer Protection, Bus Zone Protection. Protection
of Transmission Lines, Carrier Assisted Distance Protection, Control and Automation. Fault Diagnostics,

UNIT IV HVDC AND EHVAC SUBSTATIONS 9
Layout of a HVDC Substation, A.C. Switchyard, A.C. Harmonic Filter Arca. Convertor- transformers, Valve Hall
and Control Room, HVDC Yard, D.C. Smoothing Reactors, Farth Return, D.C. Breaker and Load break switches

UNITV INSTALLATION, COMMISSIONING AND SAFETY PROCEDURES 9
Installation safety procedures, Installation of Earthing System, Installation of Yard equipment, Drying of Electrical

Equipment, Measurement of Insulation Resistunce and Polarization Index of transformers,
TOTAL: 45
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I John D. McDonald Electric Power Substations Engineering CRC Press 2007
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- e e
L Paul Gill E]eFlrILal Power qul[?mr.ul CRC press i
Maintenance and Testing
T Juergan Schlabbach st s ,._ e S i -
n L(.“-‘“ bl}alL]l‘lht.l'l.‘l,llkL.llllt |Il‘l|.1i.lII!}. ‘ Wiley —
Ka#l Heit Rofalski csign & operation of power svstems,
5 - Evelio Padilla Suh.‘:'mtiun aulonltatic'm Sysiems .t.i_L"-«ll_'.I'l g _.I.:Im Wiley i 23]
and implementation .

The'CHairman

B0dld Of Sl0Ues,
Depariment of Electrical and Electronics Engineering
Muthayammal Engineering College {Autonomus)
Rasipuram-637 408. Namakkal DL




Programme Code & Name: PSE & M.E- Power Systems Engineering

2IPSB08  ADVANCED POWERSYSTEM PROTECTION

COURSE OBJECTIVES

* T'v emphasis the need for overcurrent protection.

* T'o learn about various protections of Transformers.

¢ To learn about various protections of generators.

* To emphasis the need for distance and carrier protection of transmission system,
T [earn about different protection schemes for bushar.

COURSE OUTCOMES

 Understand the basic principles of overcurrent protection.

* Understand the different types of protection for Transformers.

* Understand the different types of protection for generators.

* Understand the different types of protection schemes for distance and carrier protection of transmission system
¢ Understand the different protection schemes for busbar.

Program Outcomes PSOs
Course T
Outcomes PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POX | PO | POTO | POIL | POI2 | PSO1 | PSO2Z | PSO3
21PSBOS.COI | x X X 2 E % - : . £ = " "
21PSBO8.CO2 x x x - - X - - X X - X X
21PSBOR.CO3 it x X - = X = . . " ; % "
2IPSBOS.CO | » X X 5 . X . x \ . ¥ %
2IPSBOS.COS | & X x . - X - | | \ - | X
. T €
3 00 3
UNITIT OVER CURRENT FROTECTION 9
Zones of protection — Primary and Backup protection  operating principles and Relay Construction - Time
Current characteristics-Current setting — Time setting-Over current protective schemes - Reverse power or
dircetional relay - Protection of parallel feeders
UNITII EQUIPMENT PROTECTION 9

Types of transformers — Phasor diagram for a three - Phase transformer-Equivalent cireuit of translormer
Types of faults in transformers- Over — current protection Percentage Ditferential Protection of Translormers -
Inrush phenomenon-High resistance Ground Faults in Transformers - Inter-turn faults in transformers - Incipicent
faults in transformers

UNITHI  DISTANCE AND CARRIER PROTECTION OF TRANSMISSION LINES 9
Drawback of over — Current protection — Introduction to distance relay -~ Simple impedance relay Reactanee
relay — mho relays comparison of distance relay — Distance protection of a three Phase ling-reasons lor

inaceuracy of distance relay reach - Three stepped distance protection - Trip contact configuration for the three -
Stepped distance protection

UNIT TV BUSBAR PROTECTION 9
Introduction  — Differential protection of bus bars-external and internal fault - Actual behaviors of i profective 1
- Circuit model of a saturated CT - External fault with one CT saturation ‘need for high impedance  Minimum

internal fault that can be detected by the high — Stability: ratio of high impedance bus bar dilferential
scheme
UNITV NUMERICAL PROTECTION 9

Introduction-Block diagram of numerical relay - Sampling theorem- Correlation with a reference wave-Least
error squared (LES) technique-Digital filtering-numerical over - Current protection-Numerical transformer
differential protection-Numerical distance protection of transmission line.

TOTAL: 45
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SLNo Author(s) Title of the Book Publisher Piibilicatiou
1. P.Kundur Power System Stability and Control TATA McGraw Hill 2193
2, Stanley Horowitz Protective Relaying for Power System ITEE press 2008
i T.S.M. Rao Digital Relay / Numerical relavs Tita McGraw Hill 2189
e
4. T'C" I ‘Illlhankar and Fundamentals of Power Svstem Protection | Prentice-Hall of India 2003
S.R Bhide
. C/Christo Polous . T s M T O Kluwer Academic Sk
7 A.Wright Elcetrical Power system Protection Publishicr 2194
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Programme Code & Name: PSE & M.E- Power Systems Engineering

2IPSB0Y  RESTRUCTURED POWERSYSTEM

COURSE OBJIECTIVES

= [0 introduce the restructuring of power industry and ma ket models,

* To impart knowledge on fundamental concepts of congestion numnagement,

* Toanalyze the concepts of locational marginal pricing and financial transmission rights.
» To analyze ancillary service management,

* To analyze pricing of transmission network.

COURSE OUTCOMES

® l:xplain the restructuring process, new entities in power market and benefits
* Apply the concepts and terminologies used in interchange evaluation. power poals and transaction issues.
 Explain the Indian power system, issues, regulatory and policy developments and acts.
= Determine available transfer capability in restructured environment.

e Analyze ancillary service management and pricing of transmission network _

Program Quicomes PSis
Course — = sy
Outcomes POT | PO2 | PO3 | PO4 | POS | PO6 | POT | POR | POY | POIC | PO | POIZ | PSOT | PSO2 [ PsOd

TIPSBO9.COL % X % . : C - . " \ x ‘~>
JIPSHO9.C(2 X \ x . . - i x X : % .

2IPSB9.C0O3 X N x 5 : 3 > 3 . " q i
21PSHO9.C04 X \ X 3 3 = . x \ 4y
P — s LR = - —q
JIPSBIRCOS x X X - - . - . \ X \
T P
I 003
UNITT INTRODUCTION TO RESTRUCTURING OF POWER INDUSTRY 9

Introduction: Deregulation of power industry, Restructuring process, Issues involved in deregulation, Deregulation
of various power systems — Fundamentals of Economics: Consumer behavior, Supplier behavior, Market
cquilibrium, Short and long run costs, Various cests of production — Market models: Market models based on
Contractual arrangements, Comparison of various markct models, Electricity vis — a — vis other commodities,
Murket architecture. Case study.

UNITII TRANSMISSION CONGESTION MANAGEMENT 9
Introduction: Definition of Congestion, reasons for transfer capability limitation, Importance of congestion
management, Features of congestion management — Classilication of congestion management methods -~ Caleulation
ol ATC - Non — market methods — Market methods,

UNIT TIT LOCATIONAL MARGINAL PRICES AND FINANCIAL TRANSMISSION RIGHTS 9
Mathematical preliminaries: - Locational marginal pricing - Lossless DCOPE model for LMP calculation — Loss
compensated DCOPF model for LMP calculation - ACOPF model for | MI caleulation — Financial 1ransmission
rights — Risk hedging functionality.

UNIT IV ANCILLARY SERVICE MANAGEMENT 9
Introduction of ancillary services — Types of Ancillary services — Clussification of Ancillary services - Load
generation balancing related services — Voltage control and reactive power support devices — Black start capability
service - How to obtain ancillary service —Co-optimization of energy and reserve services - International
comparison Transmission pricing — Principles.

UNITV REFORMS IN INDIAN POWER SECTOR 9
Introduction — Framework of Indian power sector — Reform initiatives - Availability based tariff — Electricity act
2003 — Open access issues — Power exchange — Reforms in the near future

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systeis Engineering

REFERENCE BOOKS:

SI.No Author(s) Title of the Book Publisher bl
Publication
Making competition work in John Willey and Sons
1 Sally Hunt electricity 166 2002
Power system economics: designing 3
3 3
2 Steven Stoft markets for electricity John Wiley & Sons 2002
Mohammad Shahidehpour, o A
3. | Muwaffa Alomoushand esotre clectical POWST SYSIEI™S: | g luwer Academic Pub | 2001
Marcel Dekker, # '
Kankar Bhattacharya, Jaap E. . LM B
4. Daadler and Math H.J. Upstahion & citactared poit Kluwer Academic Pub 2001
systems
Boolen, .
S.A.Khaparde and ,
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSB10  RESTRUCTURED POWER SYSTEM L ABORATORY

LT PG
0 031
COURSE OBJECTIVES
e | o introduce the restructuring of power industry and market models,
= [oimpart knowledge on fundamental coneepts of congestion management
» 1o analyze the coneepts of locational marginal pricing and financtal transmission richts,
e To analyze ancillary service management.
» To analyze pricing of transmission network.
COURSE OUTCOMES
 Lxplain the restructuring process, new entities in power market and benefits,
e Apply the concepts and terminologies used in interchange evaluation. power pools and transaction issucs,
 Explain the [ndian power system. issues, regulatory and policy developments and acts.
e Determine available transfer capability in restructured environment.
* Analyze ancillary service management and pricing of transmission network,
Program Ouicomes PSOs
Course —
Outcomes | poy | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | PO | POIO | POII | POIZ | PSO1 | PSOZ | PSO3

2IrsBI10.COI % x X - - - - - ¥ X - X X E

21PSBI0.CO2 x x X . - - . - X X - ¥ %

21PSBI0.CO3 x X % - - - - - % % - % X

21PSBI0.CO4 X x X . - = - - X A - ] X

21PSBIL.COS ;. % X = & - - - X K - ] 5
1. Small-signal stability analysis of single machine-infinite bus system using classical machine model
2. Small-signal stability analysis of inulti-machine configuration with classical machine model
3. Induction motor starting analysis
4. Load flow analysis of two-bus system with STATCOM
5. Transient analysis of two-bus system with STATCOM
6. Available Transfer Capability calculation using an existing load flow program
7. Study of variable speed wind energy conversion system- DFIG
8. Study of variable speed wind energy conversion system PMS(;
9. Computation of harmonic indices generated by a rectificr feeding a R-1. load
10. Design of active filter for mitigating harinonics.

TOTAL: 4§
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSB11 SOLAR AND ENERGY STORAGE SYSTEMS

COURSE OBJECTIVES

* To Study about solar modules.

* To Deal with stand-alone PV systems,

® To Deal with grid connected PV systems.

® T'o Discuss about different energy storage systems.
® To study about various PV system design.

COURSE OUTCOMES

® Demonstrate the knowledge of the physics of solar power generation,
* Demonstrate the knowledge of stand-alone PV systems.

* Learning advanced techniques of grid connectivity and optimization non-conventional sources power.
= Simulation and modeling of solar photovoltaic systems,

- N 1
Trogram Outeomes PSiy
Course T - — .
Outeomes POL | POZ | PO3 | PO4 | POS | POO | POT mﬂ PO | PO | ponl | PoIZ | PSOL | PSO2 IT-.w.t
2IPSBILCO! - X x x - - - - \ s f = v
21PSBEHLCO2 bt Y 1 x 2 . 5 : % % X = &
UPSBILCOA . X X x - : : . : % . X . %
2PSB1LCo4 % X X X - - - . - X = 5
21PSB1LC0s - X X X - - - J X a X . \
LT P €
o0 3
UNIT I INTRODUCTION 9
Characteristics of sunlight — semicenductors and P-N junctions  behavior ol solar cells cell properties - PV

cell interconnection

UNITII  STAND ALONE PV SYSTEM 9
Solar modules — storage systems — power conditioning and regulation - pro‘ection - standalone PV systems design —
sizing

UNITIII GRID CONNECTED PV SYSTEMS 9
PV systems in buildings — design issues for central power stations — safety — Economic aspect — Efficiency and
performance - International PV programs

UNITIV ENERGY STORAGE SYSTEMS 9
Impact of intermittent generation — Battery energy storage — solar thermal energy storage — pumped
hydroelectric energy storage

UNITY  APPLICATIONS 9
Water pumping — battery chargers — solar car — direct-drive applications —Space -Telecommunications

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:
5 " Year of
S . o
L.No Author(s) TI“E of the Book Publisher Pablicition
I Eduardo Lorenzo G. Araujo Sgiar dmﬂm'\. EREI NG Progensa 2194
of photovoltaie systems
Stuart R.Wenham, Martin A.Green ; . :
2 s s ; ovoltaic arth sca 006
2 Muriel E. Watt and Richard Corkish Applicd Photovoltaic Earth scan 2006
3. §.P. Sukhatme Solar | nergy Tata McGraw Hill 2187
4, Frank S, Barnes & Jonah G. Levine Lafgc acrgy slurz.igu CRC Press 2011
Systems Handbook,
5 McNeils, Frenkel, Desai Solar & W!m.i Ehcray Wiley Eastern 2190
Technologies
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSB12  POWER SYSTEM SECURITY

COURSE OBJECTIVES

¢ 1. understand the need for power system security.

¢ To analyze state estimation in power system.

¢ To study the security assessment of power system.

 To study the techniques for security enhancement,

® To study the recent techniques in voltage security assessment.

COURSE OUTCOMES

* Assess the security level status of the large power system. if n-1 contingency takes place in the system.

» Analyze the large power system in terms of real power performance index (PI) or other Pls,

» Estimate the state of the power system in terms of its measured values.

* Optimize the power flow in terms of real and reactive power with the possible various objectives and constraints
involved in energy management system.

e Use appropriate OPF technique depending on the formulation of optimization which involves non-lincar objective
and constraints.

Program Outcomes PSOs
Caurse
Outcomes FO1 rO2 PO3 | PO4 | POS | POG POT | POR | POS | POIO | 1O POz PSO1 PSO2 PS03
21PSBI2.CO1 - X X ¥ | [ = x = "
2IPSBI2.CO2 ¥ x £ X - - - ‘ - X £ ¥ . X
2IPSBI2.0C03 - X x ) | - - X - % -
| . | =S
2IPSBIZCO4 X x % X : : 5 " . \
AUPSHIZCOS | - 5 x % - - | | - X - v |
— = S S T i
L. T P €
00 3
UNIT T BASICS OF POWER SYSTEM SECURITY 9

Factors affecting power system security- decomposition wnd multlevel approach- state estimation= svsiem
monitoring- securily assessment and security enhancement

UNIT IT POWER SYSTEM STATE ESTIMATION Y

Maximum likelihood weighted least-square estimation- state estimation- detection and identification of bl
measurements- estimation of quantities not being measure- network observability and pseudo measurements,

UNIT 111 SECURITY ASSESSMENT 9
Detection of network problems- network equivalent for external system- network sensitivity methods- caleulation of
network sensitivity factors- fast contingency algorithms- contingency ranking- dynamic security indices.

UNIT IV SECURITY ENHANCEMENT 9
Correeting the generator dispatch by sensitivity methods- compensated factors- seeurity constrained optimization-
preventive- emergency and restorative control through NLP and | P methods.

UNITV RECENT TECHNIQUES 9
Voltage security assessment-Transient Security assessment-methods-Comparison.

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:
; | Yearof
SLNo Author(s) Title of the Book Publisher :
Publication
John J.Graignaer and William D, : :
. o ; 2
L SGrivensen Power system analysis Tata McGraw Hill 2003
= P.Venkatesh, B.V.Manikandan, Electrical power systems analysis. PHI 3012
- S.Charles raja and A.Srinivasan Security and Deregulation e
3 A.J.Wood and B.F.Wollenberg Power generation, operation and lohn Wiley and 2196
control SONns
- . ; Handbook of Electrical Power .
Miceacremia, G i Jhon wiley and
4 . system Dynamices, Modeling, . 2013
Mohammed Shahidhpour G Sons
Stablity B L
Evaluation ol Power system Texas A&l
5 Hyungehulkim security and development ol S 2003
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSB13  INDUSTRIAL POWER SYSTEM ANAILYSIS AND DESIGN

COURSE OBJECTIVES

» To analyze the motor starting.

® To expose various computer aided analysis,

* To study about power factor correction,

 To perform computer-aided harmonic analysis and to design filters.
= o perform the flicker analysis.

COURSE OUTCOMES
Upon completion of the course, students will be ahle 1o
» Uinderstand the various types ol motor starting.
e Understand the various computer aided analysis.
» Understand the power factor correction.
¢ Know the severity of power quality problems in distribution system,
e Understand the concept of voltage sag transformation [rom up-stream (higher voltages) to down-stream (lower
voltage).

Program Cutcomes PSS
Course F =
Outcames PO PO2 | PO3 | PO4 | POS | POG | POT | POS | POY | POID | 1POTI P12 P8O PSG2 | PS03
2iP8B813.C01 X % - - - = = - % E % "
2IPSBI3.CO2 % x X X - - - - ¥ - x % x
dpsBIRCOd [« \ x| ox . - « | - " . X
YIPSRIX004 ¥ ¥ % u - - 5 . L3 9 |
HPSBIZC0S |« \ < X . " t \ :
e = == <. = et 3
LT e
on 3
UNITT MOTORSTARTING STUDIES 9

Introduction-livaluation  Criteria-Starting  Methods-Sysiem Data=-Voltage  Drop Caleulations-Caleulanon ol
Acecleration ime-Motor Starting with Limited-Capacity Generators-Computer- \ided Analysis-Conelusions.

UNIT I POWER FACTOR CORRECTION STUDIES Y
Introduction-System Description and Modeling-Acceptance Criteru-Frequeacy Scan Analysis-Voltage Magnification
Analysis-Sustained Over voltages-Switching Surge Analysis-Back-to-Back Switching-Summary and Conclusions.

UNIT Il HARMONIC ANALYSIS 9
Harmonic Sources-System Response to Harmonics-System Model for Computer-Aided Analysis - Aceeptance
Criteria - Harmonic Filters-Harmonic Evaluation-Case Study- Summary and Conclusions.

UNIT IV FLICKE ANALYSIS 9
Sources of Flicker-Flicker Analysis-Flicker Criteria-Data for Flicker analysis- Case Study- Arc Furnace Load-

Minimizing the Flicker Effects-Summary.

UNITV GROUND GRID ANALYSIS 9
Introduction-Acceptance Criteria-Ground Grid Caleulations-Computer-Aided Analysis - Improving the Performance

of the Grounding Grids-Conclusions.
TOTAL: 45
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Programme Code & Name:; PSE & M.E- Power Sy stems Engineering

REFERENCE BOOKS:

SI.No Author(s) Title of the Book Publisher Pearol
Publication
I, RamasamyNatarajan gzmpu_t crAdded o Systar Marcel Dekker Inc 2002
alysis
; Power Quality Enhancement ; s g 5
2, ArindamGhosh Using Custom Power Devices Springer International Edition 2002
. . T 5 2" edition
3 G.T.Heydt Electric Power Quality Stars in o Circle Publications 2194
Electrical system design and
4. Sle\:fen,.!.Marl.'ano md specification Handbook for The Fairmont press 2198
Craig Di Louie : : st
industrial facilities ey o
J.Duncun Glover
- Thomous Overbye Power svstem analysis and = . .
3. Cengage Learnimg 2021
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSB14 POWERSYSTEM PLANNING AND RELIABILITY

COURSE OBJECTIVES

= T introduces the objectives ol Load forecasting.

e To study the fundamentals of Generation system reliabality analysis.

e To study the fundamentals of transmission system rehability analysis,

e T illustrate the basic concepts of Expansion planning.

e To study the fundamentals ol and Distribution system reliability analysis

COURSE OUTCOMES

e Luderstand how the Power Market operates in a deregulated Elcetrical Power Industry,

* Know the significance of generation planning and transmission planning for power system reliability and sccurity
assessiment.

® Understand the concept of probability theory, distribution, network modelling and reliability analysis,

» Describe the reliability functions with their relationships and Markov modeling.

» Evaluate reliability models using frequency and duration techniques and generate various reliability models.

Program Outcomes PSOs
Course |
Quicomes FO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | POY | POID | POIT | POL12 | PSOL1 | PSO2 | PSO3
21PSB14.CO! - X X - - X X = = X = X & z =
21PSBI4.CO2 X X X - - X - - - X - X X - =
2IPSBI14.CO3 X X X - - X - - - X - X X - -
21PSBI4.C04 X X X - - X X - - X - X X - | =
S 1 !
21PSBI4.COS X X X - - X = . - X - X X - |
LT P«
003
UNITT  LOAD FORECASTING 9

Objectives of forecasting - Load growth patterns and their importance in plinning - Load forecasting Based on
discounted multiple regression technique-Weather sensitive load forecastine-Determination of annual lorceasting-
Use of Al in load forecasting.

UNITII GENERATION SYSTEM RELIABILITY ANALYSIS 9
Probabilistic generation and load models- Determination of LOLP and expected value of demand not served
Determination of reliability of iso and interconnected gencration systems,

UNIT 11T TRANSMISSION SYSTEM RELIABILITY ANALYSIS 9
Deterministic contingency analysis-probabilistic load (low-Fuzzy load low probabilistic transmission system
rehiability analysis-Determination of reliability indices like LOLP and expeeted value of demand not served.

UNIT IV EXPANSION PLANNING 9
Basic concepts on expansion planning-procedure followed for mtegrate transmission system plannimng. current
practice in India-Capacitor placer problem in transmission sysiem and radial disiributions system.

UNITV DISTRIBUTION SYSTEM PLANNING OVERVIEW 9
Introduction- Sub transmission lines and distribution substations- Design primary and - secondary <vstems-
distribution system protection and coordination of protective devices.

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Sysiems Engineering

REFERENCE BOOKS:

SLNo Author(s) Title of the Book Publisher Yonrap
| Publication

oy Sillimon & Rowdd Reliability Evaluation of Power System Springer Publication, -
N. Allan
R.L. Sullivan ; Tata MeGraw Hill

. ) . -

i Power System Planning Publishing Company Lid

S X. Wang & I.R. : ;

. Ao McGraw Hill Book

3 Mc¢Donald Modern Power System Plinning Company -

4, T. Gdnen, Electrical Power Distribution Engincering MeGraw Hill Book Company -

5 B.R. Gupta Generation of Electrical Encrey 5. Chand Publications E
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSCO01  FLEXIBLE AC TRANSMISSION SYSTEMS

COURSE OBJECTIVES

e To emphasis the need for FACTS controllers,

* To learn the characteristics, applications and modeling of <cries FACTS cantrollers.
* T learn the characteristics, applications and modeling of shunt FACTS controllers,
® To learn the characteristics of phase angle regulators,

* To learn the characteristics of UPFC,

COURSE OUTCOMES

* Understand the basic principles. eharacteristics of different types of series I \CTS controllers,
* Understand the basic prineiples, characteristics of different types of shunt F ACTS controllers
* Compare the performance of various FACTS controllers.

* Model FACTS controller for power flow and stability applications,

e Understand the concepts of phase angle regulators and UPFC

Program Oulcomes s
Course ———— r yie= —
Outcomes POI | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | POO | POIO | rO1T | POIZ | PSOT | PsO2 | PS03
2IPSC01L.C01 X X - - - - - - - X - | % X -
2PsC01,002 X X X X - - - - - \ - X X \ -
PSCN1 03 . X b 4 X - - - - X - X X .3 |
- — — — — = - -
2 PSCHL.CO4 X X X X - - - - - X - % X\ \ |
s Sweee S—
21PS001L.005 X X X X - = - - i l Xy - X x %
L. 'F B %€
003
INTRODUCTION 9

Reactive power control in electrical power transmission lines -Uncompensated transmission line - Fixed series
and shunt compensation — Basic types of FACTS controllers — Brief description and definitions of FACTS
controllers.

UNITII STATIC SHUNT COMPENSATORS 9
Objective of Shunt Compensation - Variable Impedance Type Static VAR Generators — Switching Converter
Type VAR Generators - Basic operating principle and V-1 Characteristics and Control Schemes — Comparison
between thyristor based VSC and STATCOM. Applications: I'nhancement of transient stability — Steady state
power transfer — Enhancement of Power system damping  Prevention of voltaie instability.

UNIT HI STATIC SERIES COMPENSATORS 9
Objective of Series Compensation - Variable Impedance Type Static Senes  Compensator -TCSCLTSSC —

Switching Converter Type Series Converters - Operation. Characteristics and Control Schemes Madeling of
TOSC — Variable reactance model- Applications: Improvement ol the svstem stability limit= Enhancement of

system damping — SSR Mitigation

UNIT IV PHASE ANGLE REGULATORS AND UPFC 9
Power Flow Control using TCPAR — UPFC — Operation - Transmission Conirol Capabilities — Real and Reactive
Power Contro] Scheme — Applications-UPQC & IPFC.

UNITV MODELING OF FACTS CONTROLLERS 9
Modeling of Shunt and Series Controllers for Power Flow and Transient stability. Modeling of UPFC.
TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:

SLNo Author(s) Title of the Book Publisher Xearof
Publication
i New Age International
. FACTS Controll Pow i 2
l. | K.R.Padiyar Cearmrieston e Bt b (P)Ltd. ,Publishers New | Reprint 2008
Delhi
% MohanMathur,R. , Thyristor-Based Facts Controllers for TEEE press and John Wiley 2009
=5 Rajiv.K.Varma. Electrical Transmission Systems & Sons, Inc
- o Institution of Electrical and a
3 A.T.John Flexible AC Transmission System Elcctronic Engineers (IEEE) 2199
b T : Understanding FACTS Concepts and
4 ?:;‘:: (’(‘]H'"g‘l’ra“” Technology of Flexible AC Standard Publishers, Delhi 2001
I o e Transmission System 51
HVDC and FACTS controllers Elemsroe e
5 V. K.Sood Applications of Static Converters in P ;:‘I\Ll RIS ' 20004
Power System ) _” Saiti -
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC02  MICROCONTROLLER BASED SYSTEM DESIGN

COURSE OBJECTIVES

* To expose the students to the fundamentals of microcontroller based system design,
* To expose the students to difTerent microcontroller architecture,

® To teach IO and RTOS role on microcontroller.

» To impart knowledge on PIC Microcontroller based system design,

* To introduce Microchip PIC 8 bit peripheral system Desinn

COURSE OUTCOMES

* Deseribe the fundamentals of microcontroller based system desion,

¢ Deseribe the architecture of different microcontrollers.

¢ Depict the basics of /O and RTOS role in microcontroller

¢ Explain the concept of PIC Microcontroller based systen design.

= Explain the concept of Microchip PIC 8 bit peripheral system Design,

L, Program Outcomes P8Oy
ourse T ¢ e T
Outcomes | poy | po2 | PO3 | PO4 | POS | POG6 | PO7 | POS | P09 | PO 10| ro1l | POtz | PSOL | PSO2 | PS03
2IPSC02.C01 x X x X - - - - = X - X x % N
2IpPsCn2.eoz X X 3 X - - - - - X - X X X X
21PSC02.C03 X X X X - - = : - X # b. 4 X X X
2IPSCH2.C04 x X X X = = H = - X = X X X X
2IPSCO2.C05 X % X X - - - - - X - X X X X
L F P g
R A VI
UNITI 8051 ARCHITECTURE 9
Hardware Architecture ,pin and signal diagram—Functional Building Blocks of Controller—-Memory organization-
1/0) ports and data transfer concepts— Timing Diagram — Interrupts
UNITII 8051 MICRO CONTROLLER PROGRAMNMING & APPLICATIONS 9

Data Transfer, Manipulation, Control Algorithms& 1/0 instructions — Simple programming exercises- key board
and display interface — Closed loop control of servo motor- stepper motor ¢ontrol — Washing Machine Control.

UNIT TIT PIC MICROCONTROLLER 9
Introduction 1o PIC Microcontroller-PIC21C6x and PIC 11C7x Architecture — PIC2lexx — Pipelining- Program
Memory considerations—Register File Structure-Instruction Set-Addressing modes — Simple Operations.

UNIT 1V PERIPHERAL OF PIC MICROCONTROI [.ER 9
Timers - Programming Timers 0 and 1. PIC Microcontroller Interrupts. 12C bus for peripheral chip sceess- Serial
EEPROM-Analog to Digital converter- UART - ADC. DAC and Sensor Inter fac g,

UNITV ARM PROCESSOR AND ATMEGA CONTROLI 'R 9
ARM Architecture - ARM programmer’s model - ARM Development tools - Menwory Hicrarchy - 3 Stage ARM Pipeline
Organization- 5 Stage ARM Pipeline organization - ATMIGA architecture - Py € onfizurations - Arduino e hinology
and Software - Simple programmies.

TOTAL: 45
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Programme Code & Name: PSE & M.~ Power Sv
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REFERENCE BOOKS:
SI.No Author(s) Title of the Book Publisher Hagos
D - | Publication
Muhammad Ali Mazidi, Rolin D. b —— ohod
. Mekinlay Datiny Cause Embedded Systems using Pearson Education 2008
o ¥ ¥ Assembly and C for PICTS g
2. | JohnJovite PIC Msseokontroller PRI | 5o oo il 2000
Book
Programming and
3 Myke Predko customizing the 8051 Tata McGraw Hill 2001
microcontroller
4 Muhammad Ali Mazidi, Janice G. Mazidi The 8051 Microcontroller Preritice Hall 2005
and Rolin D. McKinlay and Embedded Systems 1R S
3, 3 .
5 I Scott Mackenzie and Raphacl C, W, Phan The Micro controller PEusa, hoynm 2012
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC03  DESIGN AND ANALYSIS OF INVERTERS

COURSE OBJECTIVES

* To provide the electrical circuit concepts behind the different work ing modes of inverters so as to enable deep
understanding of their operation.

* To equip with required skills to derive the criteria for the design of power converters for UPS, Drives etc.,

* Ability to analyze and comprehend the various operating modes of different configurations of power converters.
® Ability to design VST and CSI inverters.

¢ Ability to design multilevel inverters.

COURSE OUTCOMES
Upon completion of the course, students will be able 1o,
* Suggest the application of single phase inverters
* Demonstrate the operation of thiee phase inverters,
* Analyze the operation of various operating modes of difl rent conligurations of power converlers,
® Analyze the operation of CSI verter,
* Evaluate the performance of muitilevel inverter.
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UNIT1 BASIC INVERTERS 9

Basic series inverter — Modified series inverter- High frequency series inverter- Design of L and ' - Parallel
inverter- Design of parallel inverter- Line commutated inverier Concepls o PWM techniques- SPWM |, Mulii-
PWM . Carrier based PWM . Space vector PWM.

UNIT I VOLTAGE SOURCE INVERTERS 9
Principle of operation of half and full bridge inverters — Three phase inverters with 180 degree and 120 degree
conduction mode with star and delta conneeted loads- Performance parumeters — Voltage control of single
phase and three phase inverters - Various harmonic elimination techniques.

UNIT I CURRENT SOURCE AND IMPEDANCE SOURCFE INVERTERS 9
Load commutated current source inverter- Single phase and three phase Auto Sequential Current Source Inverter
(ASCH — Principle ol operation of impedance source imverter- Shoot through zero state Comparison ol current
source inverter. Voltage source inverters and impedance souree inverter,

UNITIV MULTILEVEL INVERTERS 9
Multilevel concept - Diode clamped — Flying capacitor  Casciade type nmudolevel imverters — Hyvbrd multi-level
mverter- FET analysis- Comparison of multilevel inverters  Applications of multilevel inverters.

UNITY RESONANT INVERTERS )
Concept of Zero Voltage Switching and Zero Current Switching - Series and parallel resonant inverters- Voltage
control of resonant inverters — Class E resonant inverter - Resonant DC Link inverters.

TOTAL: 45
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SI.No Author(s) Title of the Book Publisher 'u‘;‘]i:':’l’u“
: Power Electronics ('ircuils._l)_c:i_ccs and ;’rcnticc Hall India, New
b | Bwskid MH Applications, Third Edition Delhi 290%
2, Jai P.Agrawal Power Electronics Systeins Pearson Education 2002
3. Bimal K.Bose P;)dgdl:m Power Electronics and AC PPearson Education 2009
] rives
4. P.C. Sen Modern Power Electronics Wheeler P.UhhShmg Co. 2005
New Delhi
5. P.S.Bimbra Power Electronics Khanna Publishers 2003
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC04  POWER QUALITY

COURSE OBJECTIVES

* The coneept of the Power Quality Issucs.

* The coneept of the Power Quality standards.

* The concept of the Single phase lincar and nonlinear loads,

* The concept of load compensation methods

* The concept of voltage regulation using DVR and analysis of clissical load balancing problem,

COURSE OUTCOMES

e Iixplain the various power quality issues.

e Lxplain the various power quality issues.

* Elucidate the concept of power and power factor in single phase and three phase svstems supplying non-lincar
loads.

* Explicate the conventional compensation technigues used for power factor correction,

* I'xplicate the load voltage regulation using DVR and analysis of classical load balancing problem.
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UNIT1 INTRODUCTION 9

Introduction — Characterization of Electric Power Quality: Transients, short duration and long duration vollage
variations, Voltage imbalance, waveform distortion, Voltage fluctuations, Power frequency variation. Power
acceptability curves .

UNITII ANALYSIS OF LINEAR AND NON-LINEAR SYSTEMS 9
Single phase static and rotating AC/DC converters, Three phase static AC/DC converters, Battery chargers, Arc
furnaces, Fluorescent lighting, pulse modulated devices, Adjustable speed drives.

UNIT IHIT CONVENTIONAL LOAD COMPENSATION METHODS 9
Principle of load compensation and voltage regulation  (lassical load balancing problem: open loop balancing
Closed Toop balancing, eurrent balancing — Harmonic reduction and voltage sag reduction — Analysis of unbalance
Instantancous real and reactive powers - Extraction of fundamental sequence component. Voltage Sage Lol Eneray
Index (VSLED - Analysis of voltage NMicker. Reduced duration and customer impac ol outages,

UNITIV LOAD COMPENSATION USING DSTATCOM 9
Compensating single phase loads — Ideal three phase shunt compensator suuciuie — Generating reference currents
using instantaneous PQ theory — Instantancous symmetiical components theory Generating relerence currents
when the source is unbalanced — Realization and control of DSTATCOM  DSTATCOM in Valtage control mode.

UNITV SERIES COMPENSATION AND POWER DISTRIBUTION SYSTEM Y
Rectifier supported DVR — DC Capacitor supported DVR DVR Structure -~ Voltage Restoration  Series
Active Filter — Unified power quality conditioner Utility-Customer interface - Harmonic filters: passive. Active and
hybrid filters.

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:

B T E
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SL.No Author(s) Title of the Book Publisher Yearo
= Publication
; Power Quality Enhancement Using Springer International -
I' Anmam e Custom Power Devices Edition Rt
= ; o Stars in a Circle "
2. G.T.Heydt Electric Power Quality, 2™ cdition | g 2194
3 | Publications
B Roger.C.Dugan, 1
Mark.F.McGranagham, : S i : -
3, . - cetrical o1 Systems Quality JeCiraw 20
Surya Santoso, 1. Wayne Electrical Power Systcms Quality MeGraw Hill )4
Beaty
e S S| - -
: Power clectronic converter harmonics: i o il
STCK 4 . w=-1LEEE O8N R
! Rerch A Paige Multi pulse Method tor Clean Power HacginEnnae :
g, | SeasigyaenEn Power system harmonics. 2 Edition | Wiley 2003
Watson o
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC05 ADVANCED DIGITAL SIGNAI PROCESSING

COURSE OBJECTIVES

* To expose the students to the fundamentals of digital signal processing in frequency domaind its application.
* To teach the fundamentals of digital signal processing in time-frequency domain& its application,

* To compare Architectures & features of Programmable DSP processors.

* To discuss on Application development with commercial family of D3 Processors.

* To design & develop logical functions of DSP Processors with Re- Programmable logics &Devices.

COURSE OUTCOMES

Upon completion of the course, students will be able to,

e Comprehend the DFTs and FFTs,

e Design and analyze the digital filters.

» Acquire the basics of multi rate digital signal processing.

» Analyze the power spectrum estimation (4 or 5 methods).

® Comprehend the Finite word length effects in Fixed point DSP Systems.
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LNIT 1 INTRODUCTION TO DIGITAL SIGNAL PROCESSING 9

Introduction, A Digital Signal-Processing System, The Sanmipling Process, Discrete Time Sequences, Diserete L ourer
Transtorm (DFT) and Fast Fourier Transform (FFT), Lincar Time-Invariant Systems. Decimation and Interpolation.
Digital Filters, FIR Filters, 11R Filters.

UNIT I WAVELET TRANSFORM 9
Wavelets — Wavelet Analysis — The Continuous Wavelet |ransform — scaling - shifting - scale and freguency - The
Diserete Wavelet Transform — One Stage filtering — Approximation and Details — Filter bank analysis - Multilevel
Decomposition — Number of levels — Wavelet reconstruction Reconsiruction  filter-  Reconstructing
Approximations and details- Multilevel Reconstruction - Wavelet packet  synthesis- Typical Applications.
Recursive multi-resolution decomposition — Haar Wavelet  Daubcechies Wavelet.

UNIT I ARCHITECTURES OF COMMERCIAL DIGITAL SIGNAL PROCESSORS 9
Introduction, categorization of DSP Processors, Fixed Point (Black fin). Floating Point (SHARC). TTTMS 320ctmxx &
OMARP processors TMS320C54X & 54xx on Basic Architecture - comparison : of functional variations of Computational
building blocks, MAC, Bus Architecture and memery. Data Addressing, Parallehism and pipelining. Parallel 1/0
interface, Memory Interface, Interrupt, DMA (one example Architeciure i cach of these case studies).

UNIT IV INTERFACING I/O PERIPHERALS FOR DSP BASED APPLICATIONS 3
Introduction. External Bus Interfacing Signals, Memory Interface. Parallel IO Interface. Programmed 1/O.
Interrupts and /0 Direct Memory Access (DMA) -Introduction. Design of Decimation and Interpolation Filter,
FFT Algorithm, PID Controller. Application for Serial Interfucing, DSP based Power Meter, Position control,
CODEC Interface.

UNITV VLSIIMPLEMENTATION 9
Low power Design - need for Low power VLSI chips - Basics of DSP system architecture design using VIIDL
programming, Mapping of DSP algorithm onto hardware. Realization of MAC & Filter structure.

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:

SLNo Author(s) Title of the Book Publisher E Efll‘ ull'
Publication
John G.Proaks, Dimitris
i G.Manolakis Digital Signal Processing Pearson Education 2002
i Digital Signal Processing-
Avatar Sing, S. Srinivasan Implementation using DSP . .
5 : 3
2 Microprocessors with Examples from Thason laciy i
P TMS320C54xx -
y, | s Wokamak DSP Integrated Circuits Academic press 2199
4 Lyla B Das Embedded Syslcmx-!\_n Integrated PosiSaniosition 2013
Approach
5 Ashok Ambardar Digital Signal Processing: A Modern Thomson India 3007
Introduction cdition -
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC06 ENERGY MANAGEMENT AND AUDITING

COURSE OBJECTIVES

= o study about energy management and auditing.

e To study the concepts behind economic analysis and Load management.
e 10 emphasize the energy management on various electrical cquipment,
» To emphasize the various metering for energy management,

e To illustrate the concept of lighting systems..

COURSE OUTCOMES

» Lcarn the concepts of energy management and auditing,

» Lcarn the concepts of economic analysis and load management,

e Lcarn the the energy management on various electrical equipment,

» Gain knowledge regarding the various metering for energy management.
e Giain knowledge regarding the lighting systems.
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UNITT INTRODUCTION 9

Need for energy management - energy basics- designing and starting an cnergy management progrim — energy
accounting -energy monitoring, largeting and reporting- encrgy audit process

UNITII ENERGY COST AND LOAD MANAGEMENT 9
Important concepts in an economic analysis - Economic models-Time value ol money-Utility rate structures-
cost of electricity-Loss evaluation Load management: Demand control tchnigues-Utility monitoring and control

system-HVAC and energy management-Economic justification.
UNITHI  ENERGY MANAGEMENT FOR MOTORS, SYSTEMS, AND ELECTRICAL EQUIPMENT 9
Systems and equipment- Electric motors-Transformers and reactors-Capacitors and synchronous machines.,

UNITIV METERING FOR ENERGY MANAGEMENT 9
Relationships between parameters-Units of measure-Typical cost factors- Utility meters - Timing of meter dise for
kilowatt measurement - Demand meters - Paralleling of current transtformers - Instrument transformoer burdens-

Multitasking solid-state meters - Metering location vs. requirements- Metering techniques and practical exanmiples.

UNITV LIGHTING SYSTEMS & COGENERATION 9
Concept of lighting systems - The task and the working spacc -Light sources - Ballasts - Luminarics - Lighting
controls-Optimizing lighting energy - Power factor and effect of harmonies on power quality - Cost analysis
techniques-Lighting and energy standards, Cogeneration: Forms of cogencration - feasibility of cogencration-
Electrical terconnection.

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:
SL.No Author(s) Title of the Book Publisher Lensel
g Publication
I Reay D.A Industrial Energy Conservation Pergamon Press 2177
2 Amit K. Tyagi Handbook on Energy Audits and Management - 2006
i IEEE Recommended Practice for Energy _T 1
3. - Management in Industrial and Commercial IELE, 216 -
= Facilities. o ) i
Barney L. Capchart,
Wayne C. Turner. T e ‘ “ifth Edition, The x
: and William ), Guide to Energy Management | Farmont Press I £
Kennedy - 1 _’ | ]
. ; e Losman Scientific & |
5 Eastop T.D & Croft Encrgy E[ﬁcmncy tor Engincers and | Technical. ISBN.0-582. S
L D.R Technologists 03184
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC07  HIGH VOLTAGE DIRECT CURRENT TRANSMISSION

COURSE OBJECTIVES

* To impart knowledge on operation and Modeling,

» To impart knowledge on control of HVDC link.

o Te impart knewledge on thyristors converters.

® To perform steady state analysis of AC/DC system,

* To analyze protection of hvde systems, harmonics, filters and ground retirn,

COURSE OUTCOMES

After Completion of this course students will be able to,

* Identify driving factors behind the resurgence of HVDC.

¢ Examine how to control HVDC link.

» Recognize the best strategies for stakeholder engagement, communication, and
* Outreach programs for HVDC projects.

* Examine how an actual utility operates its existing, successful HVDC system.
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UNITT GENERAL ASPECTS 9

[istorical development of HVAC and DC links — kinds of DC links-1IVDC projects in India and abroad
advantages and disadvantages of 1IVDC transmission - Applications of DO transmission - economic factors
development of power devices for HVDC transmission.

UNITII THYRISTOR CONVERTERS 9
Three phase fully controlled thyristor bridge converters — operation as rechifiers and line commutated inyerters
converter equivalent circuits — paramerers and characieristics of rectificrs and inverters — series and parallel
arrangement of thyristors — multibridge converters

UNIT I CONTROL OF CONVERTERS AND REACTIVE POWER CONTROL Y
Gate control — basic means of control and modes of operation — power reversal — desired (eatures of control — control
characteristics — constant eurrent control — constant extinetion angle control - <tability of control — tap changer control

power control and current limits. Reactive Power Requirements  Reactive Power Control during Steady State and
Transients

UNIT IV PROTECTION OF HVDC SYSTEMS, HARMONICS, FILTERS AND GROUND

RETURN 9
Basics of protection of HVDC systems — DC reactors — voltage and current oscillations — DC line oscillations —
clearing line faults and re-energizing the line — circuit breakers — over voltage protection -Characteristics and
uncharacteristic harmonics — troubles caused by harmonics — means of reducing harmonics — harmonic filters —
Corona and Radio interference- ground return and ground Ilectrodes.

UNITV SIMULATION OF HVDC SYSTEMS 9
Introduction — System Simulation: Philosophy and Tools — HVDC System Simulation — Modeling of HVDC
Systems for Digital Dynamic Simulation — Digital Dynamic Simulation of Converters and DC Systems,

Q< »&'  TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:
. - - . Year of
SLNo Author(s) Title of the Book Publisher
Publication
l. P.Kundur Power System Stability and Control McGraw-Hill 2193
K.R.Padivar "
2, HVDC Power Transmission Systems Hew fe 2002
International (P) [ td
1 V. K.Sood HVDC and_bAC‘TS controllers — Applications of Static I\Iu\\jer Academic 2004
Converters in Power System Publishers
1 JAmillaga IHigh Voltage Direct Current | ransmission Peter Pregrinus 2183
5 Erich Uhlmann Power Transmission by Dircct Currenl BS Publications 2004
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Programme Code & Name: PSE & M.E- Power Systems Engineering

2IPSCO8  AFPLICATION OF MEMS TECHNOLOGY

COURSE OBJECTIVES

* To teach the design and modeling of Electrostatic sensors and actualors,
* To teach the characterizing thermal sensors through desicn and modeling,
* Toteach the characterizing actuators through desigr and modeling.

* To teach the fundamentals of piezoelectric sensors and actuators

* To give exposure to different MEMS and NEMS devices

COURSE OUTCOMES,
* Develop models and simulate electrostatic and electromuenetic sensors and actuators
* Understand material properties important for MEMS system performance

* Analyze dynamics of resonant micromechanical structurcs.

* Understand the design process and validation for MEMS devices and SVStCIms.

® Lcarn the state of the art in optical micro systems.
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UNITI MEMS: MICROFABRICATION, MATERIALS AND ELECTRO
MECHANICAL CONEPTS 9
Overview of micro fabrication-Silicon and other material based fabrication processes— Concepts: Conductivity of

semiconductors-Crystal planes and  orientation-stress and  strain- MNexural beam bending  analysis-tensional
deflections-Intrinsic stress-resonant frequency and quality lactor.

UNITIT ELECTROSTATIC SENSORS AND ACTUATION 9
Principle, material. design and fabrication of parallel plate capacitors as clectrostatic sensors and actuators-
Applications.

UNIT Il THERMAL SENSING AND ACTUATION 9
Principle, material, design and fabrication of thermal conples. thermal bimorph sensors, thermal resistor sensors-
Apjsications.

UNIT IV PIEZOELECTRIC SENSING AND ACTUATION 9
Piezoelectric effect- cantilever piczoelectric actuator model-properties of piezoclectric materials- Applications.

UNITV CASE STUDIES 9
Piezo resistive sensors — Magnetic actuation- Micro fluidics applications- Medical applications - Optical MEMS -
NEMS Devices.

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:

Year of
SLN Author(s Title of the Book i
0 uthor(s) e of the Boo Publisher Publication
Pearson
1. Chang Liu Robbin Foundations of MEMS International 2006
Edition B
2. Marc Madou Fundamentals of micro fabrication CRC Press 2197
3. Boston Micro machined Transducers Source book WCB McGraw Hill 2198
4 M.H.Bao Micromechanical transducers: Pressure Elsevier , New 3000
sensors, accelerometers and gvroscopes vork
5 P.Rai Choudry MEN_!S ::Ind MOEMS T eehnology and PHI 3012
Applications
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC09  DISTRIBUTED GENERATION AND MICRO GRID

COURSE OBJECTIVES

* To study various non-conventional energy resources.
¢ 1o study about various standards,

* Toillustrate the concept of distributed gencration,

* Toanalyze the impact of grid integration.

* To study conceplt of Micro grid and its configuration.

COURSE OUTCOMES
* Review the distributed generation and installation.

* Know about various standards,

¢ Design the grid integration system with conventional and non-conventional CHUTEY SOUTeCs,
* Analyze the stability and power quality issues in micro erid.

. D’eiign the de micro grid.
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UNIT1 INTRODUCTION 9

Conventional power generation: advantages and disadvantages-Energy crises-Non- Conventional Encrgy (NCIE)
resources: review of Solar PV, Wind Energy systems, Fuel Cells. micro-turbines. biomass. and tidal sources.

UNITII DISTRIBUTED GENERATIONS (DG) 9
Concept of distributed generations: Topologies, selection of sources, regulatory standards/ [ramework. Standards Tor
mterconnecting distributed resources (o clectric power systems- TEEE 1547, DGoanstallation classes-seeurity issues in
DG implementations-Energy storage elements: Batteries, hra-capactiors-ywheels-Captive power plants

UNIT T IMPACT OF GRID INTEGRATION 9
Requirements for grid inter connection. limits on operational parameters. voltage, lrequency, THD, response 1o grid
abnormal operating conditions, islanding issues-Impact ol prid integration with NCE sources on existing power
system: reliability, stability and power quality issues,

UNIT IV BASICS OF A MICROGRID 9
Concept and definition of micro grid, micro grid diivers and benefits, review of sources of micro prids. vpical
structure and configuration of a micro grid, AC and DC micro srids. Power 'lectronics interfaces in 1 and AC
micro grids.

UNITV CONTROL AND OPERATION OF MICROGRID 9
Muodes of operation and control of micro grid: grid connecied and islanded mode. Active and reactive power conlrol,
protection issues, anti-islanding schemes: passive. active and communication based techniques. micro grid
communication infrastructure, Power quality issues in micro gnids, regulatory standards, Micro grid cconomics.

[niroduction to smart micro grids v
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Programme Code & Name: PSE & M.E- Power Systems Engineering

REFERENCE BOOKS:
SLNo Author(s) Title of the Book Publisher Y aarot
B Publication
R . Voltage Source Converters in i i
l. Amiriidiar _Yczdam and Power Systems: Maodeling. John Wiley Publications 2004
Reza Iravani R el
- Control and Applications = Sl
. Power Switching Converters: =y
% e Yroee '!
2. Dorin Neacsu Medium and High Power CRC Press 2006
R Chetan Singh Solanki Solar PhotoVoltaics PHI Tearning Pyvt. Lid, 2009
4. JLF. Manwell W1_l:ld EAveiLy b?""‘?““’_"' theory PHI Tearning Pyt. Ltd. 2000
design and applications
Magdi.s . Mahmoud, Control and optimization ol - 5015
5 Fouad M, AC.sunni distributed generation system Sp”.m'u w2
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSCI10  WIND ENERGY CONVERSION SYSTEMS

COURSE OBJECTIVES

* To Iearn about components of wind energy conversion systems.

* To design Wind turbine.

® To control Wind turbine.

¢ To understand the concepts of fixed speed wind energy vonversion systems

e To understand the concepts of variable speed wind encrey conversion svstems.

COURSE OUTCOMES
Upon completion of the course, students will be able 1o,
e [xpress the fundamentals of wind energy
» Design and control wind turbine.
e [lustrate the concepts of fixed speed wind energy conversion systems.
e lllustrate the concepts of variable speed wind energy conversion systems
* lllustrate the aerodynamics of wind turbines’ energy conservation techniques,
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UNITIT INTRODUCTION 9

Components of WECS-WECS schemes-Power obtained from wind-simple momentum theory- Power coctlicient-
Sabinin’s theory-Aerodynamics of Wind turbine

UNITIT WIND TURBINES 9
HAWT-VAWT-Power developed-Thrust-Efficiency-Rotor selection-Rotor design considerations- Tip speed ratio-
No. of" Blades-Blade profile-Power Regulation-yaw control-Pitch angle control- stall control-Schemes  for
miximum power extraction.

UNIT 111 FIXED SPEED SYSTEMS 9
Generating Systems- Constant speed  constant frequeney systems -Choice of Generators- Deciding  (nctors-
Synchronous Geenerator-Squirrel Cage Induction Generator- Model of Wind Speed- Model wind trbine rotor -
Drve Train model-Generator model for Steady state and Transient stabiliny analvsis,

UNIT IV VARIABLE SPEED SYSTEMS 9
Need of variable speed systems-Power-wind speed characteristics-Variable speed constant frequency systems
synchronous generator- DFIG- PMSG -Vartable speed generators modeling- Varable speed variable frequency
schemes

UNITV GRID CONNECTED SYSTEMS 9
Wind interconnection requirements, low-voltage ride through (LVRT). ramp rate limitations, and supply of
ancillary services for frequency and voltage control, current practices aud industry trends wind interconnection
impact on steady-state and dynamic performance of the power system including modeling issue.
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REFERENCE BOOKS:
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SLNo Author(s) Title of the Book [_ Publisher e?r o.f
Publication

Ik L.L.Freris Wind Energy conversion Systems Prentice Hall 2190

5 S.N.Bha_dra, D.Kastha, Wind Electrical Systems Oxford University 2010
S.Banerjee Press

3 lon Boldea Variable speed generators Taylor & Frasiois 2006
group

. The generation of Electricity by Redwood burn

£ 3 2176

4. E.W.Golding wind power Ltd., Trowbridge 178

5. N. Jenkins Wind Energy Technology John Wiley & Sons 2197
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REFERENCE BOOKS:

e Year of
h . . .
I.No Author(s) Title of the Book - Publisher _ I'nhl_lcmion
ki David Lindsley Power Plant Control & Instrumentation :_]J]! Publications (2001)
7 B Instrument B
2, Sam G.Dukelow The control of Boilers Society ol 2191
N | _/\mcric:l o a
3. Elonka S.M. and Kohal A.L Standard Boiler Operators MeGiraw !.h"‘ 2194
New Delhi
-‘II » H'HM T et R 3 T
4. Doebelin Measurement Sysicms 2 "'fmm"' .I Sud 2007
2 MeCiraw-Hill
e S ", Tata MeGraw- __' -
5. P.K.Nag Power Plant Engincering Hill. New Delhi 2005
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC12 SMART GRID

COURSE OBJECTIVES

¢ To Study about Present development in Smart Grid .

¢ To Study about International policies in Smart Grid.

* To Study about Smart Grid technologies.

* To Study about different smart meters and advanced metering infrastructure,
* To familiarize the power quality management issues in Smart Grid.

COURSE OUTCOMES

* Review the distributed generation and installation.
* Design the grid integration system with conventional and non-conventional energy sources.
* Analyze the stability and power quality issues in microgrid.
e Design the de micro grid.

* Review the power quality management in smart grid,
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UNIT 1 INTRODUCTION TO SMARTGRID 9

Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid. Smart grid drivers, functions.
opportunities, challenges and benefits, Difference between conventional & Smart Grid. Concept o Resilient
& Sclf-Healing Grid. Present development & International policies in Smart Grid, Diverse perspectives from
experts and global Smart Grid initiatives.

UNITIT  SMART GRID TECHNOLOGIES 9
Technology Drivers, Smart energy resources,Smart substations, Substation Automation, Feeder Automation
Jransmission systems: EMS, FACTS and HVDC, Wide area monitoring. Protection and contral. Distribution
systems: DMS, VoltVAr control,Fault Detection. isolation and service restoration, Outage management. High-
Efficiency Distribution Transformers, Phase Shifting Transformers, Plug in Hvbrid Eleetric Vehicles (PHIEEV ).

UNIT 1 SMART METERS AND ADVANCED METERING INFRASTRUCTURE Y
Introduction to Smart Meters, Advanced Metering infrastructure (AMI) drivers and benefits, AMI protocols,
standards and initiatives, AMI needs in the smait grid. Phasor Measurement UnittPMU), Intelligent Elcctronic
Devices(IED) & their application for monitoring & protection.

UNIT IV POWER QUALITY MANAGEMENT IN SMART GRID 9
Power Quality & EMC in Smart Grid. Power Qualiny issues of  Grid  connected  Renewable | nergy
Sources, Power Quality Conditioners for Smart Grid, Web based Power Quality monitoring, Power Quality Audit

UNITY  HIGH PERFORMANCE COMPUTING FOR SMART GRID 9
Local Arca Network (LAN), House Arca Network (HAN), Wide Area Network (WAN). Broadband over Power
linc (BPL), IP based Protocols, Basics of Web Service and CLOUD Co nputing 10 make Smart Grids smarter.
Cyber Security for Smart Grid.

TOTAL: 45
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Programme Code & Name: PSE & M.E- Power Systenis Engineering

2IPSCIT POWERPLANT INSTRUMENTATION AND CONTROL.

COURSE OBJECTIVES

e To study the power generating stations,

* To study the basic principles of power system instrumentition and control.
* To understand the boiler operation and its control in a thermal power plant.
* To study about various power flow circuits in boiler,

¢ To study about setting the demand for the stcam generator.

COURSE OUTCOMES

* |'xplain various power gencrating stations.

= ['aplain the basic principles of power system instrumentation and control,
« Hinstrate the boiler operation,

e Illustrate the control al’boiler in a thermal power plant,

® Determine the performance of various power plant instriumentation and control systems.
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UNITI OVERVIEW OF POWER GENERATING STATIONS 9

Brief survey of different methods of conventional power generation (hydro. thermal and nuclear)-lmportance of
instrumentation in power generating stations.

UNIT I BASICS OF STEAM GENERATION IN THERMAL POWER PLANTS 9
Process of power generation in coal-fired and oil fired in thermal power plants-Nature of steam-Thermal efficiency-
Gas turbine and combined cycle plants-Steam turbine and use-Stcam turbine

UNIT T WATER, FUEL, AIR AND FLUE GAS CIRC UITS 9
The condensate and feed water system Feed pumps and valves-The water and steam circuits in HRSC plant,

UNIT IV SETTING THE DEMAND FOR THE STEANM GENERATOR ]
Nature of the demand-Setting the demand in power wtations applications-Master demand in power station
applications-Load demand in combined heat and power plints-Waste to enerey plants,

UNITV BOILER CONTROL 9
The principles of compression control-Draught control-1he principles of feed water control-One. two and three
clements feed water control-Drum level control-Steam temiperature control-Spray-water at temperature-Temperature
control with tilting burners-controlling temperature of reheated steam-Gas Reeyeling.

TOTAL: 45
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REFERENCE BOOKS:
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Publication

Vehbi C. Giingdr, DilanSahin,
TaskinKocak, Salih Ergiit,
Concettina Buccella, Carlo
Cecati, and Gerhard P. Hancke

Smart Grid Technologies: IEEE Transactions On

Communication Technologies : ; ; 2011
= Industrial Infarmatics
and Standards

Xi Fang, Satyajayant Misra,

Smart Grid -~ T'he New and VBEE Transactionon

4 LS .
- Guoliang Xue, and Dejun Yang Ipraved Tose ekl A Smart Grids .
Survey el AT
3 St Doiliss Smart Grid: htlmstrurl_l.lrc.. CRC Pross 2012
Technology and Solutions 1 .
Janaka Ekana yake, Nick
4 Jf:nkms. Kithsiri L_Iy_auage. Smar_t GI"I(]: Technology and Wiley 2013
Jianzhong Wu, Akihiko Applications
Yokoyama
Smart Grid fundamentals &
5. -| Benad.MBuchholz Technologies in Electricity Springer 2014
Zbigniewnstyczynski netwotks

The Chairman

Board ol

Department of Eleclric i

Muthayammal Engin Coll INOMUS)
Rasigueam.f _




Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSC13  POWER ELECTRONICS FOR RENEWABLFE ENERGY SYSTEMS
COURSE OBJECTIVES
* To provide knowledge about the stand alone and grid connected renewable energy systems.
* To analyze and comprehend the various operating modes of wind electrical Generators and solar eneryy systems,
* Todesign different power converters namely AC to DC. DC to DC converters for renewable energy svstems,
* To design different power converters namely AC to AC converters for renewable energy systems.
* To develop maximum power point tracking algorithms,
COURSE OUTCOMES
* Comprehend the world energy situation, to understand the bad effeets of the present concentration use ol energy
* Compulte the solar radiation on the carth’s surface
e Understand the coneept of photovoltaic cells
e Linderstand the concept of cyelo converters.
® [nderstand the various types of wind turbines. To be able to model, analyze and design wind energy systems
Program Outeonmes PSOs
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UNIT I INTRODUCTION 9

Environmental aspects of electric energy conversion: impacts ol renewable energy generation on environment
(cost-GHG Emission) - Qualitative study of different renewable energy resources ocean, Biomass., Hydrogen
energy systems : operating principles and characteristics of: Solar PV, Fuel cells, wind electrical systems-control
Strategy, operating area.

UNIT 1T ELECTRICAL MACHINES FOR RENEWABLE ENERGY CONVERSION 9
Review of reference theory fundamentals-principle of operation and analysis: 1G, PMSG, SCIG and DFIG

UNIT 1 POWER CONVERTERS 9
Solar: Block diagram of solar photo voltaic system: line commutated converters (imversion-mode) - Boost and buck-
boost converters- selection Of inverter, battery sizing, array sizing. Wind: three phase AC voltage controllers- AC-
DC-AC converters: uncontrolled rectifiers, PWM Inverters. Grid Interactive Imverters-matrix converters.

UNITIV  ANALYSIS OF WIND AND PV SYSTEMS 9
Standalone operation of fixed and variable speed wind encrgy conversion systems and solar system-Grid connection
Issues -Grid integrated PMSG and SCIG Based WECS Grid Integrated solar system

UNITV HYBRID RENEWABLE ENERGY SYSTEMS 9
Need for Hybrid Systems- Range and type of Hybrid sy.ems- Case studics of Wind-PV Maximum Power Point
Tracking (MPPT)

TOTAL: 45
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REFERENCE BOOKS:

SLNo Author(s) Title of the Book Publisher el
NS | — Publication
S.N.Bhadra, D. Oxtird Univessit
i Kastha, & S. Wind Electrical Svstems I,:‘ _n Smversity 2009
Banerjee gl -
2. Rashid M. H power electronics lnd Academic press 2007
book
3. | Rai.G.D Nl‘ll'l.-m‘lm’l:nllunnl encrgy Khanna publishes 2101
sources
4. Rai. G.D Solar energy utilization Khanm publishes 2193
5. Gray, L. Johnson Wind energy system prentice hall line 2148
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21PSC14  REAL TIME OPERATING SYSTEM

COURSE OBJECTIVES

® To study about the different program models for embedded system programming

= To study about the inter-process communication and synchronization in embedded system
* To study about the RTOS Programming concepts

* To study about the an Embedded System by programming using RTOS nCOS-J1

* To design various applications using RTOS.

COURSE OUTCOMES
* Explain the different program models for embedded system programming.
* Explain inter-process communication and synchronization in embedded System
* Explain the RTOS Programming concepts
* Design an Embedded System by programming using RTOS puCOS-11
~  Design various applications using RTOS.
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UNITT INTRODUCTION AND PROGRAMMING; OF EMBEDDED SYSTEMS 9

Embedded system. Overview and Design process, Program modeling coneepts, Polling for events  model.
Concurrent process model, DFG models, State machine pragramming model. UM modeling.

UNIT I INTER-PROCESS COMMUNICATION AND SYNCHRONIZATION 9
Multiple processes. Multiple threads, Tasks, Task state and Task data. Semaphotes, Shared data. Inier process
communication, Signal, message queue and mailbox functions, Pipe. sacket and RPC functions,

UNITIII  REAL TIME OPERATING SYSTEMS 9

OS services- process management, Timer and event functions, Memory, deviee, file and 11O stibsystem
management. Interrupt routine in RTOS environment. Basic desion using an R10S. RTOS task scheduling models,
Interrupt latency and response of tasks, OS security issues

UNITIV  RTOS PROGRAMMING 9
Basic functions and types of RTOSes, RTOS pCOS-I11- basics. Functions i pCOS-I1. Embedded Tinux svstem

architecture.

UNITV  DESIGN EXAMPLES WITH peos-11 9
Automatic chocolate vending machine. Digital Camera,

TOTAL: 45
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REFERENCE BOOKS:
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SLNo Author(s) Title of the Book Publisher S
_ Publication
| Raj kamal E)mbcddcd‘ Systems A.r_chl'tecrurc. Tultq MeGraw=-Hill, second 2010
Programming and Design edition
2. David E.Simon An Embedded Software Primer Pearson Iducation . 2006
C.M. Krishna, Kang, ) : : —
3 i § 8 MeGraw il 219
3. G Shin Real Time Systems MeGraw Hill 197
. Real Time Systems Design and An Lngineer's Handbook. it
4. | PhillipA. Laplante Analysis Second Edition, PHI India 257
A Jane. W.S.Lin Real Time Systems crentice Hall 2000
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Programme Code & Name: PSE & M.E- Power Systems Engineering

21PSCI5  SOFT COMPUTING TECHNIQUES
COURSE OBJECTIVES
* T'o exposc the concepts of feed forward neural networks.
* Toprovide adequate knowledge about feedback neural networks,
® To teach about the concept of fuzziness involved in various systems.
¢ To expose the ideas about genetic algorithm
* To provide adequate knowledge about FLC toolbox
COURSE OUTCOMES
® Know about soft computing techniques and their applications,
* Analyze various neural network architecture.
¢ Define the fuzzy systems
* Analyze the genetic algorithm and their applications,
* Gict adequate knowledge about FLC toolbox.
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UNIT I INTRODUCTION AND ARTIFICIAL NEURAL NETWGRKS 9

Introduction of soft computing - sofi compuling vs hard
techniques- applications of soft computing-Neuron-

computing- various  types  of  soft computing
Nerve structure and synapse- Artificial Neuron and its

model- activation functions- Neural network architecture- single layer and multilayer feed Torward networks-

MecCulloch Pitts neuron model.

UNIT I ARTIFICIAL NEURAL NETWORKS

9

Counter propagation network- architecture- functioning & characteristics of counter- Propagation network-

Hopfield/ Recurrent network- configuration-
limitations and applications

UNIT 111 FUZZY LOGIC SYSTEM

stability constraints-associative memory- and characteristics-

9

Introduction to crisp sets and fuzzy sets- basic fuzzy set operation and approximate reasoning. Introduction to
fuzzy logic modeling and control- Fuzzification- inferencing and defuzzification- Fuzzy knowledge and rule

bases-Fuzzy modeling and control schemes for nonlinear system

UNITIV GENETIC ALGORITHM

Basic concept of Genetic algorithm and detail algorithmic steps-adjustment
control problems using genetic
colony search techniques for solving optimization problems.

UNITV APPLICATIONS
GA application to power system optimization problem- Case studies:
nonlinear dynamic systems using MATLAB
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REFERENCE BOOKS:
s ) i Year of
SLNo Author(s) Title of the Book Publisher el
Publication
. Fundamentals  of  Newal  Networks: 5 ;
Lau sett, 5 H : 5 : 2010
. G Architectures, Algorithms Ani Applications. Pearson Education 3
L L it e e =
i Fuzzy Logic with Engincering i
.8 . Ross oL s e 20006
Timothy J. Ross Appligations ‘ Wiley 06
Fe Zimmermann H.J Fuzzy set theory and its Applications ;’;22’:'? Mt 201
— Genetic Algorithms in Seiich, . : .
i 5 g e ; earson Educs 20049
& Bévid E.Geldberg Optimization. and Machine Learnimg ‘ Pearson Education ;
| W Miller, s - 0 i ieaiae D
5 R.S.Sutton and Real Time Systems Design and Analysis MIT Press 2196
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