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B.TECH (Electrical and Electronics Engineering)
SCHEME OF INSTRUCTION AND EXAMINATIONS
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Peariods par :
Code Mo Subject weak Maximum Marks J::EL
LT _| O/P_| Sessional | University | "~
EEEC/E! 411 | Industrizl Managzment 4 a0 70 100
Powear System Operation
EE #12 and Confral 4 30 70 100
Lilization of Electrical
EE 413 Powsr d+1 30 70 100
EE 414 Switch Gear & Protection 4 a0 70 1040
Power System Analysis &
EE 415 Stabilty a4+ a0 i 100
EE 416 Ebective - | 4 30 70 100
EE 451 Power Electronics Lab 3 25 a0 75
Cornputer simulation of ,
EE 452 Electrical Systems Lab 4 25 50 75
EE 453 Term Paper 3 25 26
TOTAL 2 9 255 520 s

NGTE: In all laborataries a minimum of 10 experimeants are to e completed

Elective — |:

EE416/: HVDC Transmission
EE416/2; Database Managament systems

EE416/3: Advanced Control Systems
EE416/4: Fuzzy Logic and Applications

EE41E/5; Optimization Techniquas




EEEC/El 411 INDUSTRIAL MANAGEMENT

UNIT — |

GENERAL MANAGEMENT:

Principles of scientific management - Brief treatment of managerial functions.
FORMS OF BUSINESS ORGANISATION:

Salient features of sole proprietorship. Partnership - Joint Stock Company — private
limited and public limited companies.

UNIT —1I

FINANCIAL MANAGEMENT:

Concept of interest - compound interest - equivalent cash flow diagram

ECONOMIC EVALUATION OF ALTERNATIVES:

Basic methods - the annual equivalent method - present worth method - future worth
method.

DEPRECIATION:

Purpose - types of depreciation - common methods of depreciation - The straight line
method - declining balance method - the sum of the years digits method.

UNIT — 11l

PERSONNEL MANAGEMENT:

Functions of Personnel Management — Human Resources Planning - Brief treatment
of Recruitment — Selection — Placement - Performance Appraisal — Career
Development - Training and Development - Compensation. Staff role of Personnel
Department - Organization for the Personnel Function. Goals and Plans of the
Organization. Motivation and Leadership - Theories of motivation and styles of
Leadership.

UNIT - IV

MATERIAL MANAGEMENT:

Purchasing — Objective - Source Selection - Procurement Methods — Inventory
Management —EOQ, EPQ, ABC Analysis.

MARKETING MANAGEMENT: Functions of Marketing - Product life cycle -
Channels of distribution - Advertising & Sales promotion - Market Research.

TEXT BOOKS:

1. KK Ahuja, Industrial Management, Vol. | & I, Dhanpat Rai, 1978.

2. E.Paul Degarmo, John R Chanda, William G Sullivan, Engineering Economy,
Mac Millan Publishing Co, 1979

REFERENCE BOOKS:

1. Philip Kotler, Marketing Management, 11th Ed, Pearson Education, 2004.
2. P. Gopalakrishnan, Hand Book of Materials Management, PHI, 1999

3. Heinz Weirich and Harold Koontz, Management, 10th Edition, TMH, 2004



EE 412 POWER SYSTEM OPERATION and CONTROL

Unit — |

Economic operation of power systems: Economic dispatch in thermal power
station: Heat rate curves - cost curves - incremental fuel and production costs -
economic distribution of load between units without consideration to line losses.
Transmission line losses as a function of plant generation - calculation of loss
coefficients - optimum generation allocation between thermal plants. Capability
diagram of a synchronous generator.

Unit =1l

Quality of power: Importance of keeping voltage and frequency constant in a power
system

The two main control loop- (P-d ) and (Q — V ) loops: Load frequency control
(LFC) single area case - the P-[1[lloop: Schematic of load frequency and AVR of a
synchronous generator - mathematical modeling of generator, loads, prime mover
and speed governor for LFC & corresponding block diagram representation - LFC
block diagram of an isolated power system - steady state analysis - dynamic
response. LFC for two area systems - automatic generation control (AGC) scheme —
AGC in a single area and two area systems - block diagram representation.

Unit — 1l

Reactive power and voltage control: Loadability of transmission lines - sources of
reactive power

Reactive power control in synchronous generators: The role of excitation
system- exciter, generator and sensor models - simplified AVR block diagram -
steady state response for a step change in terminal voltage.

Reactive power compensation of loads : Shunt compensating devices
Transmission line compensation : Series compensation - shunt compensation.
Static VAR compensators — thyristor controlled reactors (TCR) - thyristor switched
capacitors (TSC) - combined TCR and TSC - schematic of all three types -
STATCOM and FACTS devices

Voltage control of distribution systems: Tap changing - booster transformers -
synchronous phase modifiers - induction regulators and static capacitors.

Unit - IV

Introduction to FACTS controllers:

Basic types of FACTS controllers — Brief description and definitions of FACTS
controllers:

Shunt - Series - Combined shunt and series connected controllers.

Objectives of Shunt compensators — SVC - STATCOM - TSC - TCR

Objectives of Series compensators — TSSC - TCSC

Objectives of combined series and shunt connected compensators - UPFC



TEXT BOOKS:

1) Modern power system analysis by D.P. Kothari & I.J. Nagrath McGraw Hill
3rdedition,2003

2) Electric Energy systems Theory — by O.1.Elgerd, Tata Mc Graw-hill Publishing
Comapany Ltd., Second edition 1983

3) Power system control- technology by Torsten Cegrell, Prentice Hall international
series in systems & control engineering

4) Electrical power systems by C.L. Wadhwa, New age International (P) Limited 4th
edition, 2006

5) Understanding FACTS by Naran G. Hingorani, L. Gyugyi, 1st edition,2001,
Standard Publishers Distributors

Reference Books:

1) Economic operation of interconnected systems by L.K.Kirchmeyer Wiley Eastern
Ltd

2) Power system analysis by H. Saadat , McGraw Hill, 2nd edition

3) Power System Analysis Operation and Control by Abhijit Chakrabarti, Sunita
Halder, PHI, 2007

4) Computer modeling of Electrical power systems by J.Arrillaga, N. A.
Watson, second Edition2003, John Wiley & Sons, Ltd.

5) Elements of power system analysis by W D Stevenson Jr Fourth Edition TMH
International student edition
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HVDC TRANSMISSIUN
UNIT-!
General considerations of AC and DC iransmis_si_on: _ _

IUTOUUCHUN - EGUTIUNIL QUVAHILAYSS Ul LA UYL 10 Gl ot s o e = = = oo
description of the 1ayout OF 8 DIPOIar MVLL MK ~ ULl GUVAIRAYSS Ul LI Vywt 7oy

L1151 HSSIVN = AUUILAUUI Ul L/ G191 Hars s oy wewits  pemsessmmig e e
fransmission - Driet summary OF INe 1eCHiiudl Uslalix Ul TV LA UL Bt
UNIT-IL

Converter CIrcuits:

Properties of converter circuits - different kinds of arrangements - choice of converter
AARTIANIFATION ANAIVSIS OT DAGUE GUHVETLEDS WLl LU UUHUUT WILEGHIU S9It s st ip g
complete characteristics of 6 pulse and 12 puise CONVerers - operduuil &s din nvene: =
SONVEMEr DArAMELEs di0 CHAlaUIEHIBULS = VaiuSd Ul udiiaisina GUNA L g W e
VG LG Ty IniLingd iy

Protection:

Converter taulis - short CIrcuit CUient - arc DACK CUITENLS - STIML UHLUR LUIESILD 1 TSt

S0 HIVEINED = DIUSLUUN GUSHTIDY UVGET LU e s 10 1] 1wy === - = = =

DC circuit breakers. prolecton againsi OVer VUlages — Suiye anoawa.

UNIT-IH
Converter and HVUU sysiem Lonuron

FHHIGIDIGD W L% IR WAJTILIE T LA VU W] W 161 W2 W IRAL S et e Mierr  pasanagg e v — == =~

- [ = B

ALIFFART ANA AXTINEION ANTIE COMIC! = BIEG Ul SULIUE ULLLGHUS = SLE1 iy G1ia Suppiy v
DC link - the four operating modes of the UG link — UG, AU, AG, LV - POWEr CUiLIul - SuuIes
of reaclive POWE - MBECUVE PUWET 1EHUIISTHHIBILS 11 SIGAUY 2ES ~ 1DULuye purw .

IR LA | U 1RV PP O R

UNIT-IV

Power Fiow Analysis in AC/DC systems:
MOaaina o1 LG HIIKS = SUILUDITT U1 LS TUaU 1o
Harmonics and Filters: '

weneranon vl G T .- . =3 ... - .
of harmonics - calculation of Voilage ana CUmEnt NanToMmus. 111E 1HPSUaiLs 1UL, sy ivus
Ui TEUUTIHIY UM Tl THVIILS =Ml LLISU QLI LI ooy lrl;n..uu :-:n ::..n- ;...:..,..: - - - :._;;_.: .

TEXT BOOKS: _

1. FIVLAG UdNDinSIiui DY MUGH o o g | M |3\.uuu;

2. HVDC transmission by J. Amiiaga, reier rereguinus

3. HVDC power transmissions systems : Technology and system interactions by
K R Harivar New age Iniernauongdi (e L.

NREFCRENWE DWW,
1 Phiract { lnrrant IFANSMISSION DV E.VV.AINUEIR, JUTHE VYHIeY

£, FUWEL 11ANSHUSDIVI LY LA GUL WL 1L W] e i e iy e negee = =oimg
3. HVYUC power CONVErers ana SysLeins by D.J.LUlY aliu wiv Lutia
4. EHVAC and HVDC transmission engineering and practice by S. Rao
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DATABASE MANAGEMENT SYSTEMS

UNIT-i
Caauascs allu Udldudse USErS Latabase systems, concepts and Architecture Data Model-

T Tmeg v iy TR UUIDLIE | HUUR

UNIT-I
1S INSIauUnHan a VIOUE!, Kelatonal constraints, and the Relational Aigebra SQL- he Rela-

tional Database standard. ER and EER - to — Relational mappings, and other relational
languages.

UNIT-ill
MR VY VVVV.A VI relauonal Database Relational Database

wESIYI AIGUNILINIS ana Funner Uependencies Database system Architectures and the sys-
tem catalog

UNIT-IV
anSaLulD FIUGESSING voncepts Loncurrency Control Techniques

TEXT BOOK:

v Ul Ualauase SYSISITS, Sfd eallion by Elmasri and Navathe, Addison
Wesley, Pearson Education, Inc. 2000.

NREFrERENWVE BUURS!

e T W DalauasE OYSIENTS Oy Bipin . Desai, West Publishing Company,
2000 ek '

— wimuvuuGIUL W Dalauase DYSIEMTS, o £aiton, Addison Wesley Longman Inc., 1999
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UNIT-I

Sambpled-data Controi Systems:
Sample and hold (S/H) devices - block diagram represemaucn Ol UM QEVIGE = LA GUIve:

W a. saboBEIIN

SN - AJL) CONVEISIVIL HIdUITIHau s PERAUGH (15 W1 1 GG (0 13 P Sarmins e s
pulse width sampler - amplitude spectra of O signals of a finite puise w;clth samp!er
sampling theorem - ideal SAMPIET and 1S aMpiuus SPELd = UaLa ITUWHSU GLUVE G i
ing of sampled signals. the zero oroer Noia {4 - TEqUENLY UUiHal! Lial duiSiauws w uie

ZOH.

UNIT-it

The Z-fransform:
Motivation - definition of Z-Iransionm - £-TTansIonT Of EIEINSE Y uiLuwiz. nipunan
nranerties and theorems on shifing {real Fansiaton ang CompIex Warsiaion) = nuual yaus =
final value - partiai differentiation and real convolution - relalionsnip DEWEEN S ana z anu e

s-plane and z-plane. Stability tests of sampled - data systems - bilinear transformation and
Routh Hurwilz criterion - Jury’s test.
The inverse z~iransiorm by QIreCL AVISION and Dy Paru! =Gl SApaliBvI & tiansmn
MWV W DUV Uiis SHives c-\-[uuuua [IE8
The z- transfer function (pulse transfer function) - Block d lagram aratysas of sampled-data
CONTrO! SYSISMS, JALE SPEUE BIIEIYSID Ui 111531 WIS 0 IVEH 01 1 Wi Ui s s S
systems - State Tansiion MatX ara puise uei@ien IWiHuivi i iiadia.

UNIT-H

NOniinear sysierms:

introduction - TypiCal DENAVION Ul HUIIHICA! 2ySISiie = wio ll'ls\.luclluy umpmuuu m.-,.--.-m:w-w
iUMp resonance - sub Narmornic OSCHIZUoNS ~ HEll EXUIEU USURIGUUID VI HHIL uyuiea = i
quency entertainment. Cnmmon DHYSICHI nonuneanues Saimduun, HIGUWT, RALRIGDl, Ty 2"

eob oo L Al P mmblawm af baa
IEMES1S, UdU ZULIT AliU ITSIaY. WAOITIHWGIWT Wi ulrlau!ull e p e s mew e

eigen value in the s-plane of the linearized version - nadal point — saddie pomt fccus -
center. the pnase piane anaiysis Ol SEUUIIU UIUS HUHHHITa! 9y 3ISHIS™ Lt gt v " e
trajectaries by 1500":19 memoo

LYWALIIIIY © -T.H.ﬂhlll!l! urcuu;

SEAIER SHAUE UESUTIJUUET U IO LG ™ 3010 G FAIEL WA I8 M0 818 e St s s s g = o oo =
INE EQUINDNUIT SIAIE; DUEUHILY HICUITIID IH WIS 351136 UL LUpIvT Ui sy sy
stable — globally asympioucaily SIaue. S WISUITHI = Y LTINS s, I-,uynvr
functions and Lyapnov's theorems O SI2DIITY aNa @syImpiuts sduiiiy Slauiny ainaiyaia v
linear time - invariant continuous - time SYSI8MSs USING LYapunoy iulcuuis- sUilun vl uis

LYapnov [Egix equauun AIF VL A=
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“- sussu OO (Vs) rule - based contro]
. conclusion (consequent) rufes:
B o

==~y quGHUNCAUON Of knowledge-
Fuzzy relations. Fuzzy inference - Mamdan; Fuzzy rules - Takagi- Sugeno Fuzzy ryjes.
Designing a Fuzzy logic controljer - Step-by-step procedyre for designi
System. Introduction to Matiab aidegd design with Fuzzy logic toolbox and SIMULINK,
f

© TEAT BUOKS:

premise (antecedent) and

. ystems by B.C Kuo, Oxford University pregs
L2 Digital control and state Variable methods py M.Gopal, TMH

3 Discrete-Tima Control Systems by Katsuhiko Ogata, Pearson Education.
4. Modem Confrof engineering by K.Ogata, PHI, 2nd Edition

T enaTe S BSUUKS:
1. Digital Contro En
‘2. Digital Control systems by
3. Neural Networks, Fuzzy L ogi
Rajasekharan and pai, PHI
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FUZZY LU ANL AP LW 1Y

LiTge =¥

Classical and Tuzzy sews: _
Classical sets - operations - properties of classical sets - mapping of classical sets to the
fimnfiane Ei172v sets-membership - UNCEFaNTTY - [UZZy SELUPSIauie = piupu s er vy
sets. Classical and fuzzy relations - Cartesian proguct - Cnsp reiauviis —ward ianiy = upora
tions and properties of crisp relations. Fuzzy relations -cardinality operations and properties

of fuzzy relations. Non interacting fuzzy sets - Tolerance and equivalence relations.

UNIT=HI
Membership functions - futures of membership TUNCUIONS — TUzziliauui = s WG ST v
assignments-iNtuItion - ranking oragiiiy - e UG sy Sube o e Sonttn sl
dthme - inductive reasoning - Fuzzy-to-crisp conversions: Lambda-cuts for fuzzy sets -
lambda-cuts for fuzzy relations — de fuzzificalion MENOAS. FUZZYy aliliiiisut, v I
tors and extension principle: fuzzy members - approximate methods of extensicn-vertex

method - DSW algorithm - restricted LISV IGOTIINM = ey veLis.

UNIT-

Glassicai 10gIC 2N WLy 1wy,
Classical predicate logic-tautologies — contradictions - equivalence - exciusive or and exclu-
cive nor - logical Droots - edUCVE INTEMBMNCES. MULLY IUyIL = appIuAn @ oy - g
tautologies - contradictions - equivalence and 10gical Proots = Laist i Ul IS B
operation - other 1orms OF e COMIPUSHE LpStauuin. | uesy T whem——
Natural language - linguistic Heages — [Uie Daseu Syswins = vaiin O [
position of compound rules - likelihood and truth qualification - aggregation of Fuzzy rules -
SR U USULEE HUYUTS 11w i

UNIT-V
Fuzzy decision maKing.
Euzzv svnthetic evaluation - TUZZY OFGENNG = PIEICIEILE aiu wutow wws v T
decision making - Fuzzy Bayesian Decision metnod - LECISIVN tianity ui S | ULy Sy
and fuzzy actions. Fuzzy classification: Classification by Equivalence Relations-crisp rela-

Hane - Fiiz7v relations. Cluster vaildity - U-IMEans GIUSIE! Ngeria urmoew y .
‘Fuzzy C-Means (FCM) - classification Metric - Haraening e ruszy wrpd HUULE = DG ey

TEduunD blua-uannw.

Text books:

1. Fuzzy logic with engineenng applicauons vy LIHIUULY 0. USS, i Ot sy w v

9 Eizyu sate and Fuzzv logic by Kiir and Ywan, Prentice hall of India

3. Neural Networks, Fuzzy logic and Genstic Algoritnms DY S. RajaseRiaian o LA
Vijayaiahsiiin mai, rin

HErgience DUVRD.

—

1. Fuzzy - Neural Control: Principles, AIgoriinms ana appiivauviis vy INIS G LGy« 1 e
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OPTIMIZATION TECHNIQUES

UNIT ~ 1
Lwiear Frogramiming:
HINUUUCUQT G110 TOMMUIALON OF MOgEIs ~ LONVEXILY. - SIMplex metnod - Bid method — two

pu-u-.n.— (LS, ¥ uuguuunrlu: TR TAIDUCT L QY U IUTA DUIUL D = uu:l!ll.)' = udl
2 ||.;i-:,'A TSI = IETISIUVILY atidlysis = 18VISEU SHIIEA INSUIUU - Udnsporduorn ana assign-
ey progigins,

UNIT ~ i
NOon-Enear Frogramming. _
Classical optimization methods - equality and inequality constraints — Lagrange muitipliers
A FL LT AT RAST BT D T UL QUL TWETTR ™ LUa S UL ST Y U DedDE D 1 REu g,
&
UNIT - ill
Search Methods:
WA IG WIS 121Gl \JPLIHII(_QUUI! = a':ﬁ.]ucll'l.ldi al:a!l..ﬂ = Fiuui Id'ubl SESTLI = LTI Qe kiUl el

STl IS = UiVl lene sedivn - gradieiit mewnodas - sieepest Jescent/ ascent memoas
- Conjugate graqient meinod -rietcner — Kegves meinod - penalty tunction approach.

UNIT =1V
Dynamic Programming:
:-l ;l u.,;p:u Ul- A ;.:n lf-l::.l;‘ i W?UUIO;V'F H-Tr;q ;:UDI = au;u;;uu U: ;;I an pLvyl GH'III[il EH PIULP;UI!I — ail [IPiE
=Aal Iylu::

TEXT BOOKS:

1. Engieeniy VpuinZduorn. 1neary ang rracice oy .0, [1dd, S1d £4., New Age mHema-
tional, 1995

Z  UpUMIZauon Memads in UPeratons Kesearch and Systems Analysis Dy K.V. Mittal and
C. Mohan, 3rd Ed, New Age International, 1996.

REFERENCE BOOKS:

]- ; |‘|U||"||||=d| rlUHIdlIIIHIIIH Uy L. Wld[lgdbbdlidll

A WS AUUN D MsEssSarui v 9.0, J3liatnniA

3. WVPBIQUUIES RESSEIGTL AL IITOQUGUON DY FLA, 1@0d, OI Eaon, rrl
4. LIngd riograniing py O, naaey
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EE 413 UTILIZATION OF ELECTRICAL PCWER

Unit — |

Motor Power Rating and selection:

General considerations in selecting motor power ratings - Selection of motor capacity
for continuous duty - Equivalent current - torque and power methods - Selection of
capacity for short time and intermittent periodic duty - Heating and cooling of motors
- Load equalization - fly wheel and its applications in load equalization. Electric
braking advantages — plugging - rheostatic and regenerative braking applied to DC
motors.

Unit — 1l

Electric Traction:

Systems of electric traction - transmission of drive - mechanics of train movement,
speed-time curves, effect of speed, acceleration and distance on schedule, Power
and energy output from driving axles, specific energy output, series — parallel
method of speed control shunt bridge transition — collectors - different types of
electric braking — reverse current - rheostatic and regenerative braking. Counter
current braking and reversal of shunt motors.

Unit — 11I

Electric Heating:

Elementary principles of heat transfer - Stefan’s law - electric furnaces — resistance
furnace - design of heating element - losses and efficiency - Construction and
working of different types of induction furnaces - Dielectric heating - arc furnaces -
control equipment.

Welding:

Types of welding - resistance and arc welding - Characteristics of Carbon and
metallic arc welding - comparison (Excluding electronic controls)

Unit — IV

lllumination:

Light production by excitation - Gas discharge lamps - Fluorescent lamps - Ultra
violet lamps - Arc lamps - Filament lamps - Polar curves - Effect of voltage variation
— Lighting calculations solid angle and square law methods of calculation - Factory
lighting — flood lighting and street lighting.

Text Books:

1. A Text Book on Power System Engineering by M.L.Soni, P.V.Gupta, U. S.
Bhatnagar and A. Chakraborti, Dhanpat Rai & Co. Pvt. Ltd., 2001.

2. Utilization Electric Power by Openshaw Taylor Orient Longman,1986

Reference Books:

1. Generation, Transmission & Utilization Electric Power by A.T. Starr London,
Pitman. 1953

2. Art and Science of Utilisation of Electrical Energy by Partab H Dhanpat Rai and
Sons, New Delhi. Second edition

3. Controllers for Electric Motors by James and Markie

4. Electric Drives by M. Chillikin Mir Publishers, Russia 1986

5. Web sites: bee-india.org, eia.doe.gov, www.irfca.org.



EE 414 SWITCHGEAR and PROTECTION

Unit — |

Protective Relays:

Introduction - basic requirement of protective relaying - zones of protection — primary
and backup protection - classification of relays - attracted armature, balanced beam,
induction disc, thermal relays. Buchholz’s relay. Over current — under voltage -
directional and nondirectional relays. Distance relays — impedance, reactance, mho
and off set mho relays. Differential relays - circulating current and opposite voltage
differential scheme. Negative sequence relays.

Unit — I

Switchgear:

Elementary principles of arc phenomenon - arc quenching - interruption of capacitive
currents and low current chopping - resistance switching - recovery and restriking
voltages. Principles of operations of various types of circuit breakers - air break — oil
filled - air blast - vacuum and SF6 circuit breakers. Rating, testing and specifications
of circuit breaker.

Unit — I

Protection of alternators, transformers and transmission lines:

Differential protection for generators, transformers and transmission lines — field
suppression of alternator - over current and distance protection for feeders -
Translay relay.

Grounding:

Neutral grounding - solid grounding - resistance and reactance grounding — Arc
suppression coil.

Power System Earthing:

Objectives — definitions - tolerable limits of body currents - solil resistivity and earth
resistance.

Unit — IV

Static Relays:

Introduction — basic component of static relays. Comparators — amplitude and phase
comparators. Over current relays — instantaneous over current relay — inverse time
over current relays — differential relays.

Text Books:

1. Switchgear and protection by Sunil S. Rao Khanna Publications

2. Power System Protection and Switchgear by B.Ram— Tata Mc-Graw Hill Pub 2001

3. A Course in Electrical power by M.L.Soni, P.V.Gupta, U. S. Bhatnagar and A.
Chakraborti, Dhanpat Rai & Co. Pvt. Ltd., 2001.

4.Fundamentals of Power System Protection by Y.G.Paithankar & S.R.Bhide, PHI,03

Reference Books:

1. Power system protection Static relays by T.S. Madhava Rao TMH 2nd edi.1981

2. The Art and Science of protective relaying by Mason Wiley Eastern Ltd

3. Power system protection and switchgear by B. Ravindranath, Chander Willy
Eastern Ltd 1992.

4. Electrical power systems by C.L. Wadhwa, New age International (P) Ltd 4th
edition 2006
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EE 415 POWER SYSTEM ANALYSIS & STABILITY 100

UNIT — |

Representation of power systems: One line diagram - Impedance and Reactance
diagrams - perunit quantities - changing the base - selection of base - per-unit
impedances of three winding transformers - Advantages of per-unit computations

UNIT —1I

Power flow control: Power angle equation of a synchronous machine- effect of
synchronous machine excitation - power angle equation for power system with single
and multi machines.

Symmetrical Faults: Transients in RL series circuit - short-circuit currents and
reactances of synchronous machines - internal voltages of loaded machines under
transient conditions - selection of circuit breakers

UNIT — [lI

Symmetrical components and Networks: Introduction — operator ‘a’ — resolution of
three unbalanced phasors into symmetrical components - power in terms of
symmetrical components. Unsymmetrical series impedance - sequence impedances
and sequence networks of unloaded generators, circuit elements. Positive, negative
and zero sequence networks. Phase shift in STAR/DELTA transformer banks
Unsymmetrical Faults: Single line to ground - line to line and double line to ground
faults on an unloaded alternator. Unsymmetrical faults on power systems - single line
to ground, line to line and double line to ground faults. Interpretation of the
interconnected sequence networks. Analysis of unsymmetrical faults using bus
impedance

UNIT - IV
Power system stability: Introduction — steady state stability, Transient stability,
Review of machine swing equation - Equal area criterion of stability — applications.
Step by step solution of the swing curve - factors affecting steady state and transient
stabilities.

Text Books:

1) Elements of power system analysis by W D Stevenson Jr Fourth Edition TMH
International student edition

2) Modern power system analysis by D.P. Kothari and I.J. Nagrath ,
TMH 3rd edition 2004

Reference Books:

1) Power system stability by Kimbark Vol — | Willey Publications , Inc

2) Power system stability and control by P. Kundur , TMH 1998

3) Transient stability of power systems from theory to practice by M. Pavella &
P.G.Murthy, John Wiley & sons, 1994

4) A. R. Bergen and V. Vittal; “Power System Analysis”, Pearson Publication.
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EE 451 POWER ELECTRONICS LAB

LIST OF EXPERIMENTS:

A OWNPE

R PR OO0 ~NO® U

12.
13.
14.
15.
16.
17.
18.

. Static characteristics of SCR, Triac

. Characteristics of MOSFET & IGBT

. Gate triggering methods for SCR’s (R, R-C, UJT)

. Single phase fully controlled rectifier with R, RL & RLE load

(with or without feedback diode)

. Characteristics of Jone’s chopper

. Voltage commutated DC chopper

. Characteristics of single — phase modified series inverter

. Characteristics of single - phase parallel inverter with R & RL loads

. Characteristics of single - phase cyclo-converter (Center tapped or Bridge)
0.
1

Study of single - phase full wave McMurray Bedford inverter

. Single phase dual converter with R & RL loads (Circulating and non
circulating modes)

Three phase fully/half controlled rectifier with R, RL and RLE loads
Speed control of Universal motor

Characteristics of PWM converter

Characteristics of Morgan’s chopper

Characteristics of PWM inverter

Converter based DC motor control

Inverter based Induction motor control

Note: Minimum of ten experiments have to be performed and recorded by the

candidate to attain eligibility for University Examinations



L T P M
EE 452 COMPUTER SIMULATION CF ELECTRICAL o o
SYSTEMS LAB

LIST OF EXPERIMENTS:

. Simulation of a single-phase full-bridge converter with different loads
. Simulation of static characteristics of SCR

. Simulation of a resonant pulse commutation circuit and buck chopper
. Simulation of an AC voltage controller with various loads

. Simulation of single-phase inverter with PWM control

. Modeling of transformer

. Transfer function analysis of a given circuit

. State model representation of transfer functions

© 00 N O o A W N P

. Plotting of Bode, Nyquist and root-locus plots for transfer functions
10. Steady state and Transient analysis of RLC circuits

11. Short circuit studies in power systems

12. Transient stability analysis of power systems

13. Relay co-ordination in power systems

14. Simulation of two area system

Note: A minimum of 10 experiments are to be completed. Simulation is to be carried
out with the following software:-
1) MATLAB
2) PSPICE
3) MIPOWER



