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: M.E. (Elect-Power:- ‘Systems) Sem-1 =~
P 5-1* Power Syital Huanllin; and Stability

r v

Teachint Schcna'- .' : - !xnninntIﬂﬁ Ech-na.
Lecture ¢ 3 Pnriudlfwluk t : Theory Paper : 100 Marks
Tutorial: 1 period/wunk e 2 Ttrl Work : .25 Marks

‘1. Basic conﬁuptl of drnpni;nl hﬂl#. fog!!ii!n;ﬂiqlsggg;gplc
equations. ' 4 -

Concept of dynamic fnatlLilitf-t,

"a) Voltage instability. /

b) Angle inatability - y ; -

c) steady state and- dynamic prublaus in A C., systems
) S B ! :

2. Modelling of poﬂ'r'lj'm
Synchronous mnchinc.

Governors
b) Trapsmission linu!. T§th:fn
e FACTE duvices.

Exc. ation system, -Prime movers,

“and . 1oads

3. Analysis of single machine and. pulti machine system.
221- 251 KR Padiyary - 247 - 335 WAPaduped
4, Small signal angle 1ntt:hilit;
Dnlpinl and synchronising torque analysis, Eigen yalue

‘analysis, Mitigation using Power Systém Stabilizers. (g%?} s -and
supplilant r mo ulntion and control of FACTS davicun CRP |
Feducn nq seNenty, SexIoUSNESs -

5. Sub ynchrnnou: n-cillnti
Analysis and counter nan:hras. using PSS and FACTE devices.

(L

6. Transient instability :-
. a) Analysis using digital simulation {
b) Anslysis using energy function — 4L446~ ER Padiyar
c) Study of various numerical zethods
1. Fixed step methods
2. variable step methods

7. Anllynis of voltage in:tlbility and counter measures

L

Ba!ernnces:—
1. Power System Voltage Stability : C.W. Taylor
2. Power System Stability & Control : Anderson P.M. and Fuund-*i
3, Power System Stability & Contgol : P. Kundur -
Power System Dynamics & Stabijity : K.R., Padiyar —
5. Computer Analysis of Power ) ems : Arrillaga & Arnold

0Olle Elegard
N.G.Hingorani h L. Grulyi
P 5. R, —Murthy. %

MH.A.Pal - <

8. Electric Energy Sysfems 'i h.-'r*u
7. Understanding FACTS

Power System Operation nnd Cuntrol
9. Energy Function Analysis for

Power System Stability



cotmy ., B (Elect~ Eou’r Byuttﬂﬂ)qﬁcnﬁl oy

P.§. E.J,Hodq;nﬁznwu ,Brptan P?uteopion And Rnlnﬁad Instrumenta
Teaching Scheme: Examination lah
Lectupq,ﬂﬁ.aqagriqd!fwntk. " ik Theory Pnpar: 1§l.
Tutorial 1 Pariod/week s Tern Hork

Lﬂ..r" "

1. meviciar Reiaring Scheme
alDifferent protection schemes for . Synchronoua nnchinq__

Trensformer, Eus-bar, Induction Motor.
b)Line orotection using over current, different - diatancu
schemes, ~errien . cuvrents protection.

2. Protsctivp Instrument. Transformer-
Study of electromagnetic CT.& PT , steady state and transient
atate analysis of CVT , study of reeidual voltage
transfcrmer, natural CcT, mixing transformer, summation

g trunﬂfornar,ﬂgptic;}_pugx_ transformer.
" e £ J v o, L e i
3. Comparator - ' i "R ari i

Characterstic-and study of djiffferent types of two dinput phase >
and amplitude cnmparatar. Study of bulti input#culnnrgtnr.
- L
: ) £
4. Static Relayn . Soek -9

e
= pe

a) Over uurrent & Yoltiage , ) = e LTS AR

1 e el

‘Different t:ﬁe- .curr&ut relay -chgractari-tic, practical
static circuit= for over curreat relay, dibectiannlf
» overcurrent reisy. over voltage ané under voltage rel ra.

b) Differential rsola-= . ' | ' .'-"

characteriatic of static' relay, - different types . of.

differential relays. Oparating and restra;ning charnctarlstic
"of static relay- b o ; R 2t B Ma 13 A s
c) Distance relay

" e R B
et MBIV, B

Standard A three zoneé protection scheme,different types of
statlc distance relays and their characteristics, switched
dimtance = reldaying: and polyphase distance relaying scheme,
problems with distanca relaying “schene. -

§.Digita) prot@cflnn i
Philcsophy and ndvantsqen of digital relnylng schemes,
Iptroduction to digitel signal processing,discrete and fast
qé?rlar transforia, sampling and fre uency aliasing. Digital
protection schemes foty, ne ransfurﬁer.trununilaion
line, study of numerical 2#1!§§' . B

'nstrusﬂnlatloh

a) ftudy of different aatn transmission cquipmenta required in
d*n;t:* ccwpuh-r protection schemne. 2 '

b) Brief tudy ot SCADA qrateT "unction. configuration, and
#rp‘ecniun schera.,
¢l fwolivaticon of PIC, erspsrt iyatem, micro- controllcr for the

"yt Pec 1an of nower s cstem components. 2



Recommended Books :-

1. The art and science of protectiva relaying- Mason e i

2. Protectiverrelays’  th¥ir theory and practice . Vol-I & Vol-II by
A,R. Van- warrington v aten s

3. Switch gear: and pPOECtloﬂ by S.8. Rao, Khanna Publishers New
Delhi B =

4, Power system protection Static relays with microprocessor .
application - T.S.M. Rao Tata Mc-Graw Hill 1989,

5. Power system protection - S.8. Patra, Basu, Chaudhary .

6. Power system protection and switchgear - B. Ravindranuth

7. Dig ro ! .P. Singh

8. Compter relaying for power system - A.G. Phadke and J.S.Thorp
John Willey and Sons New York 1988. .

9. Protective Relaying Principles 'and Applications by J L. Black
barn Marcel Dekker New-Yark 1987.

10.Power System Protection and switchgear Bidri Ram D.N.

Vishwakarma.
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M.E. ( Flo ct“PQWGr : Sﬂtﬁl! ) ) SEII“I ik - bt
P.S.3: Modern power system analysis snd cowputer methods =

Teaching scheme: ' Exiniﬁnfioq-ﬁéhqiﬁ}

Lecture : 3 periods/week ' Theory paper : 100 marks

Tut/Prdct : 1 period/week B Term work . . - 25 mafks .
j ‘ L r‘ ,'=_..-'l_-‘_.r:-_r f

. .i AR .q+. ‘5:'7:.-, 2
1. Introduction t- _ g ; : R i
Network solutions with known function voltages or K currents,

significarce, admittance and ilpe@ince matrices. °

2. Analysis simplification:- : P :
Brief Treview of shunt and series faults by three * component
method and use of two component method for shunt and series
faults. : : 8 i

3. Simultanous faults:- : _ : '
Treatment by two port network theory. Two port networks such
as modelling and analysis of 3 phase transformer for varios
types of transformers. Interconnection of two port
networks connections of sequence networks for Z , Y and H
types of faults Treatment by matrix transformation method-
constraint matrices for 2Z,Y, and H types of faults Brief
introduction to use of Alpha ;, Beta, Gama components Fault
analysis using alpha beta and gama components.

4, Computer solution methods :- '
Use of admittance and impédance matrices premitive matrix node
incidence matrix, ncde admitgnce and impedance  matrices.
indefinite and definite admittance matrices, impedance matrix
algorithz. E

5. Power flow analysis :-

Formulation of the problem, data for load flow
study,. Solution techniques -using Ybus. Modified Newton
rapison ' method,” Gauss iterative method |using Zbus.

representation of Transformer Fast decoupled load flow
Introduction to  Numerical solution of large sparse
system.Introduction to large sparse system matrix and its
application to power system such as load flow and state
estimation.

T.W. based on Analysis using computer software such as
MATLAB/Simulink etc. ' '

Recommended Books:-

1. Analysis of faulted power system by Paul M. Anderson C?'

2. Circuit analysis of A.C. power system Vol II- by Edith'clarke
3. Introduction to matrices and power systems by R. Bruce Shipley

¢,f4. Computer methods in power system by stagg G.W. and E.L. Abinéﬁ,

5. Advanced power system analysis and dynamics by L.P. 8ingh
3 [ ko



M.E. (Elect) Power system Sem -I
P.S.4: EHV AC TRANSMISSION .

Teaching Scheme :- : Examination scheme!
Lecture:- 3 peroids/week _ Theory paper. :100 marks
T.W./Pr.:- 1 peroid/week Term wdrk,._;j_t'ZS marks

1 n}Introduqﬁion He " . . PR - e W i
Engineering aspects and growth of EHV AC transmission line
trends and preliminaries, power transferability , “transient:
stability  limit and surge  impedance loading. :

b)Calculation of lihe"#hd ground'“parameters:-

Resistance, power’ loss, temperature rise; properties of
bundled conductors, inductances, and capacitances,
calculation of sequence inductance and capacitance, line
parameters for 'modes - of - propogations, resistance and

inductance of ground return.
c)Voltage gradients of conductor :-

Charge potantial relations for multiconductor lines, surfeace
voltage gradient on conductors, distribution of voltage
gradient on subconductors of bundle.
d)Corona Effects:-

(I*I)*R and corona loss corona loss formulae, charge
voltage diagram with corona. Attenuation of travelling waves

due to corona loss Audible noise;Corona pulses; their
generation and properties,  limits for radio interface
fields.

2. Theory of travelling waves and standing waves:@- '
Waves at ‘power <frequency, differential egquations and

solutions . for general caha.}ntnﬁﬂiﬁg waves and natural
frequencies, open ended iline; . double!’ expbonential
response, response to ~  sihusoidal ° exoitation, line

energization with trapped charge voltage, Reflection and
Refraction of travelling waves. : i

3. Lightning and 1lightning protection:-

Lightning strokes to lines, their mechanism, general
principles of the 1lightning protection problem, tower
footing resistance, lightning arresters and protective
characteristics, different arresters and their
characteristics.

4. Over voltages in EHV systems coVered by switching operations:
Over-voltages -their types,recovery voltage and circuit
breaker, ferroresonance over voltages and calculatien of
switching surges single phase equivalents. .

5, Power frequency voltage control and over voltages :-
Generalised tonstants,, K charging current,; power - circle

diagram and its use, voltage control shunt and series
compensation ’ subsynchronous resonance in  series
capacitor compensated _ lines .. . and static reactive

compensating systems.



6. Insulation Goordinntion g=- 2
Insulation levels, vultn;e withstand levels of protected

egquipments and iu:ulgt;on coordination based on lightning.
7. Design of EHVAC lines

References: -

1. EHV AC Transmission Engineering by Rakosh Das Begn-udre, Wiley
Eastern Limited, 1988.

2. EHV AC & HVDC transmission system Enginearing - Analrliu and
design by Twian Gonen John Wiley and Sons 1988.

3. Electric Power Transmission System Engineering - Analysis and
design by Twian Gonen John Wiley and Snnnklﬂas. )

M.ET(Elect-Power Systems) Sem-1I
: P.S.5: Laboratory -1

Teaching Scheme - . Examination Béhcne:
Tutorial : 8 periods/week T.W. : 59 Marks: -

O.E. ; 5@ Marks

Introduction to HATLAB*— § et 8 i :
Simple ' maths u;zng ' MATLAB, script'-files, file and directory
management, arrays and array operations, multidimensional arrays,

relational and logical | operations, set - bit and base
functiona,chlractar strings , time functions,control flow,
fungtlon files  and script m-files debugging and profiling
tools. ’ ' :

Apnplicaticns: -

Numerical linear Algebra:- .

Sets of linear egnas,matrix functions, special matrices, sparse
matrices,sparse matrix functions. _ - cpa

Data Analysis:-
Basic statistical analysis, basic data analysis

Polynomials:— - roots, multiplication} addiﬁioh.
division,derivatives,evaluation., rational ; polynomials . ,curve
fittinga one dlnensiqnul nnd two dimensional interpolation.

Fourier Anllylil
Descrete fourier analysis, fourier series.

-Opti-isation'— : .
Zero finding minimization in one dimension, minimization in higher

dimensions, practical issues.

Integration Differentiation and ODEs:- ‘
Integration Differentiation ,initial value problem ODEs solvers,
solver options, 2-D and 3-D graphics. - . : :

Power system toolbox:-
Transmission line pardmeters, optimal dispatch of generation,
transformers & IT.M.power flow analysis, symmetrical components,

fault analysis, synchronous machine transients, power system
st=ability, power system harmonics , study of power system block
sets. use of simulink for power system analysis Introduction to

symbolic math toolbox

Ngote:— T.W. will consist of atleaat 1@ software experiments + 1

mEni project. o
“~



List of Mini Pfajbcts:“

@Y AW

Simulation of Single Machine Infinite Bus System (SMIB)
SMIB System Simulation with PSS in Excitation System
Transient Stability Investigation using Numerical Methods
Modelling of FACTS Devices

G~S, N-R Fast Decoupled Methods For Load Flow

Any other topic related to power system with simulation

References:~"

1
& .
3.
4.
5.

6.

7.
8.
9.

Users Guide student Eddition of MATLAB latest version .
Getting started with MATLAB 5.8 - Rudra Pratap

Mastering MATLAB 5.0 D. Hanselman & B Littlefield

Conrol system analysis & design using MATLAB -Fredrik and Chow

Conrol system analysis & design using MATLAB - B Shahian & M
Hassul

Diff. egqn & linear Algebra using MATLAB - Golubitsky &
Dellintz '

Power system analysis - H. Saadat

MATLAB programming for Engineers 2/e - S.J. Chapman

Electrical Machinery " 3/e- S.J. Chapman

10.So0lving Contrcl Engg. pruhlems using MATLAB K.Ogata; PHInc.



M.E. (Electrical) Power Systems-Sem-II

1. FPower System Planning and Economics
Lecture:- 3 Period/week Thtcry - 100 marks"
T.W./Pr. 1 Period/week 1 T.W. 25 Hark=1\

l. Load Forecasting :- '
load Growth charactaristlcs classification af Lnad Approches to
load forecasting.. Fore-casting Methodology i)Extrapolation ii)
Correlation Techniques. Energy fnracastlng Peak load fnracastzng
Peak load forecasting weather san31t .total forecast.

2. System Plunnlng 5

Introduction to strategies to planning long term, medium term and
short term planning. Decomposition of problem. Reactive power
planning -

3. Genaration planning: - :

Resources of Genesration, factors affect ing generation planning
lonyg tarm policy mix of different genaratluns environmental :
consaduratznns. - =%
4. Transmission Planning :- .
Expahsion Planning, system bottleneck contigsncy reinforcement.
Horizon year transmission planning. Cost model, multilevel energy .
transmission line constraints. . '

5. Generation system cost analysis :-

Cost Analysis capacity cost production cost
production analysis production costing productiu.
analysis inveolving nuclear unit production analysis
Hydro unit fusl inventories energy transaction and of
energy utilization. i -

-

&. Load dispatch:-

Consideration for centralised cnntrol of systam oparations.
Requirements of the control load dispatch center system communi-
cation Telementry remote control and data transm1551un

REFERENCES

1. Power System Planning : Robot L. Sullivan , McGraw Hill Ir. . ar
national Book Company New Delhi.

2. Economic Contreol of Interconnected System :- Kirchmayers, L.K.
John Wiley and Sons New York ;

3. Power System Operation - Miller R.H. _

4. Power Generation, Opearion Control- Allen J. Wood, Bruce F.

Wollengegerg, John Willey and Sons. -

5. Generatién of Electrical Energy - B.R. Gupta Euressia Pub-

lishing Hguse Pvt. Ltd. New Delhi.

6. Power gﬁstam Planning - Pabla ; Tata McGraw Hill



