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, ' the hypothesis,-des-ign , ,e..uril, lalout, set , ..r*u.r"h p.o""r, and nretlotlolag3.
" " To enable studenr-interp;;i ft. t;i;r,r, ,r"0"*ffi*r, sLrggest poisibieiaiternarive sorurions,

" 
o ' solve' anctprove llre sotuiion uo-uo;;rig;i.r,[. ,i,i'rr]Jry',]l"rrv, .onirrd. the research rrrdings.

fi .:T:'I, Jt#:'.3;i:,ilil **Ix' X i:i,,,;;XH;#XF , ffi ",:::"*' i n c. n rb,*n..,
(-ourse Outcomes (CO) rvith Bloom,s T:

tl1l,.*:::*:urse,thestudentsrviIlbeabIeto,rxonomyIevelt-t'/r uemonstrate a research soiutiori in reipictive engineering domain using , appiy :

^ - appl-o?r14le E1e.inl11ing ."r.r..h p.ocess and rese-arcrr nrethodorogy. : :LU2DevicefeasiblesoIution-ioo'"'",iit,;*bi;rruo.;,,"eengineeiing'AnaIyze
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u'HwwLJ uDrrIE 

' ; jco3 . write iesearch pubrication, nlrl"nuton, IpR and patent documenr. i create l

Module :

: _ Module Contents
I Engineering Reseaictr pioceil ::-

i Meaning oI rr*"rt' p;;r;, sources of research probrem, criteria and :
i characrerisrics of a nood'rer"ur.h fi;i.-i] E*ors in serecri,g a researcrr probrem,Definition,..op" rnz ou.;""ti*, oi;;;;;ir'pr"brem. Appr.oa=ches of investigarion
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j

i engi,eeri,g research. Hypothesis an.r itr t*rtiug ily iirr"r*,,, teuluriques: z-tesL:j 
"1a,, 

E'ru 'Lo rvDrrrr6 uy ulllcl'ulll lecltlttques: Z-test

I uni and Murtivariate Anarysis: ANov.A:. Design of Experiments/Taguchi 
1

Ir 
i Y::*1;:egre,ssion flr"i:._s"n*ur. toots rike spreadsheets. iProcessing anct Anarysis'or oaia, p;";;;;;ifi."f.::';ypes of Anury*ir- iPresentation and Inteipreration oi rjut, 

-g"iirirs, 
classification and rabulation_ ,
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conclusions,
Research Practices
Effective literature studies approaches, critical analysis, Plagiarism, Research
ethics, Mendeley - Reference Management Software.
Research communication- Effective Technical Writing, Writing a research article
for Journal/conference paper, Technical report, Dissertation/ Thesis report rvriting,
Software used for report writing such as WORD, l,atex etc. Fresentation
techniques for paper/report/seminar. Publishing article in Scopus/SCI/Web of
science indexed journal or conference.
Intellectual Property Rights (lPR)
Nature of Intelleclual Property: Patents, Designs, Trade and Copyright, Ownership
of copyright, Tenn of copyright, Technological research, innovation, patenting
development. lnternational Scenario; lnternational cooperation on Intellectual
Property. New developntents in IPR, Traditional knowledge ,Various Case
Studies.
P;1il6.-
Patent Rights: Scope of Patent Rights. Various Patent databases. ,

Geographical Indications. Prooedure fbr grants of patents, Patenting under
PCT. Licensing and transfer of technology. Administration of Patent j

System. Introduction to International Scenario: WIPO, TRIPs, Patenting i

Textbooks
Kothari C. R, "ReseiiCir Methodology", 2nd Ebition. New Age iriiernational, 2004
Melville Stuart and Goddard Wayne, "Rssearch Methodology: An Introduction for Science &

Kumar Ranjit, "Research Methodology: A Step-by-Step Guide tbr beginners", SAGE

Ileferences
Merges Robert, Menell Peter, Lemley Mark, "lntellectual Property in New Tcchnological
Age", ASPEN Publishers, 2A16.

Deepak Chopra and Neena Sondhi, Research Methodology : Concepts and cases, Vikas
Py-ht ishin g Hg99e, Nelv Delhi
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The assessment is based on usE, rSB ;;o rS#**s*r1{:pt
MSE shall be typically on modules I to 3.
ISE shall be taken tltoughout the semester in the form of teacher's assessment, Mode of assessmenl can
be field visit, assignments etc. and is expected to map at least one higher order po.
ESE shall be on all modules with around 40% weightage on modules I to 3 and 60% weightage on
modules 4 to 6.
For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40Yo marks in
p$Q g9_ neede$- (ESE shall be a s-eparale hea_d of p_assing)
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' The strength of mapping is to be writren ai i: t ow, Z: Medium, 3: High
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nee_ds of protection. 
I

lJlodevelonthesk|J!sneceSSaryto31,,g^,e.9.''g,-ai*3r.,"ntaigta1proiec1ivere|ays.
l--------

" 
;;, . lli:ipi"i ihe pe.rorman.e oro"ui."i ii[. ir, pi ino reravi ur"a . . Le'e! ' Description 

.

_ j Yrtsrr_?u Plorecuon qf_Power Systems i lll , Applying 
I

COz : !:?r!r the use of Oi L i-l- '----,,,

- - ipoyerpysteT,. _,^ _ ' '-'-" -' j IV i Analyzing 
;

co3 i |:lf::"^ "id-iu.tirv-i"tting; ;i ierayi ro. p.ot"ction of aifreierl i

Ilr^ J--r - ^

, 
t 
l::|""y:"n:T". for alternator, transformer, bus bar and induction n-,"r";r.---

;;;;;;;, uj ::o"o 
schemes, drawbacks of these schemes, differentiar ; il;; ,.i"rr"r, ;j Electromagnetic CT and pT. 

j:-
Comparalors

a' Dual Input comparator: Amplitude comparator, phase comparator,
duality between ampritude and phase comparators, ."rtr""-t*.lro 

,sinetypephasecomparators,coincidencetypephase"".;;';;;

^ 
-!-.:rrMlltirnpyt c-omparajor: Amplitu-de comparator, ph"r".;;;u.uror. ,,

j Different time-current characteristics of over current relay,III 
i Y:1"|".:ssor/microcontroller based over current ,",;r, ;;;;"r,"*,'"";.
current relay and its implementation using microprocessor/microcontroller-

j based scheme.

i
l
l

1i
l

I

I

I

course contents for F Y M Tech Programme, Department of Electrical Engineer ing, Ay2023-24

M. Tech. (Power
First Year M. Tec[Sem I

Protection of powei



IV

Differential Relays

Circulating current differential protection, percentage differential protection of
power transformers, effect of magnetizing inrush, effect of over voltage inrush,

hardware and software used for digital protection of transformer.

-***-"ti
i
I

i

Ivi
I

I

Distance Protection Relays 
i

Microprocessor/microcontroller-based impedance, reactance and admittance i

relays, and measurement of R and X. Quadrilateral characteristics. Digital i

protection scheme based upon fundamental frequency signals, hardware and i

software design,

Recent Developments in Digital Protection 
i

Digital Relaying techniques based on modern tools of digital signal processing i

like DFT, Haar Transform, WT etc. :

Textbooks

, saori Ram. o N, vi;h;;#;;,:reo*", syti", prot"ii6; ilA $i[hg;ilt'.-TMH.'ib04.

i
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1co3izi lzl
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I The strength of mapping is to be written as l: Low, 2: Medium, 3: High

I Each CO of the course must map to at least one PO.

Assessment

The assessment is based on MSE, ISE and ESE. 
i

MSE shall be typically on modules I to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can be

fieldvisit,assignmentsetc.andisexpectedtomapatleastonehigherorderPo.
ESEshallbeonallmoduIeswitharound40ohweightageonmoduleslto3and60%weightageon
modules 4 to 6. 

:

For passing a theory course, Min. 40Yo marks in (MSE+ISE+ESE) are needed and Min. 40o% marks in ESE :

g"ry_q{.i,*LE.LE:!felblu j:purutg!939'{rc1"e)

t
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References
I L.P. Sinsh. "Disital Protection". New Ase. Second Edition. 2004.
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i Desired Requisites: I l:Y:.1tr.tem Engineering, A.C. Machines, P;;; Sr;i;. Ar;iili; ila-l
I I Stabilirv;-- -- ..: ]1l*-Il'lll

:CO Course Outcome Statement/s
li

i lgl r9"!$u.i

;-----.-

i r i :"-::"^yl1e*the 
students the abiiiiy-ffi;d;ifAth. d;bi;. ;r;t"biiiiy;fisG *;;h;;---.-.'- 

l| : connected to jnfi1ile bur and multi machine;ys_tem. 
i

l-' _ - ---a--.-.-t!-

_rueril__-__- _ _:__*_+___ _30____i- _ _ Zo::__t: __fl_"_:_L____ "rg9_ _ J,-i 
-.----L- - Credits: 3 *

-1

: z i l"_sl]:rhe 
students a sound miir,emaiicai;pdo;ch iil;ia; moariiru;il;iil;; #il;;;h ffia - ]; 2 ,;-t'rv'rrvrruuwrrLroDwurr(rrrratlrElllaucalapproacntowarclsmodellingofvariousapproachused ij ; tn power system. 

i

I

Course Code

i -.-.. : conhol.

;c_o'z_, *+g'!vg_moi;eE&'etrulrity oi_poye1sy9!9m-s, 
_

i cos i l:::T*.nd solutions to the probla*-;lpoG;;rsi;-

r Module ; -- 
M"drte Contents ' * :

; ' I :li::1T"ion of stability, reso.lution or staultity problem by classical method, i: , fiansienl stabf liry o_f multi_machine.system, i

Hogrs

6

i i wlodeling of Synchronous machine
j ,, i l-ll::::, description, mathematical description of synchronous machine, dqOj I 

transformation, per unit representation, equivalent circuits for direct and.*- __feedrur qs- - --' - - 
l

; -,, 
I Excitation System 

i' III 
t |l",ry,:lp of excitation system, types of excitation system, necessity of i

j I la:gil!21!:,s-gitguiF IE--,EE exc-itatlon sy;!gms_, - 
i

j ,u 
I l-rr.bir,.r 

and governing systems, modering of steam turbines, steam turbine ,

] I 1ont1o1s. 
slggrytuJbine_off-frequgngy c_apab_ility. 

;

; u t Hydraulic turbine transfer function, gor".r-o., for hydraulic turbines, detailed ;r- i ny_d_{ag!!g !"yr1_qryggde,l gu!_dellneg,fol modetigg [ydgautic turbines 
ii i Load modeiilt ffi;i;biiity ituai". :-:'::::: '::'"-:::--:' -'-- iI 1 rr[5 rur Drarrtrrly sruutes 
]

; vf i 3i.j:,,l"rd^modeling 
concepts, static load models, dynamic load models, 

,

, I T:9,1" of induction motor, per unit representation, representation in stabilit ,,studtes

l__ _i, ___tB. K;4.L3 gi,qr!,es,,_$iqqjriir f,:a.'3;liHl fai; M;G;u; Hiii, N;* b"ini
:

j Modeting of Synchron;;;;;;hile
II I :-l*:il iescription, 

mathematical description of synchronous machine, dqO
r transformatlon, per unit representation, equivalent circuits for direct and

course contents for F Y M rech programme, Department 
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I K. R. Padiyar,"Po\rer System Dynamic, Stability & Control", B.S. Publication,2008

2
Peter W.Sauer, M.A. Pai,"Power System Dynamics and Stability ", Person Education Asia,
1 998.

Useful Links
I https;//np1e!,ac,in/coulsep/ | 08 I 0a05 |

C_O-PO Mapping
Programme Outcomes (PO)

1 2 3 4 5 6

3

c02 )
co3 2

The h is to be written as 2: Medi 3:The strength of mapping is to be written as I : Low, I

Each CO of the course must map to at least one PO.

High

Assessment

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40Yo weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40Yo marks in (MSE+ISE+ESE) are needed and Min. 40% marks in

v
(

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY2O23-24
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' Programme

, Class, Semester

; Course Code

1 _ _ _ : -__:_y..^:::...:_::_ty^i_:,i.-11y111"--y) -u.'1 lll1ly1llg- snunT ano serres taults. i II
: co2 j Apytv. the Networr ropoiogt ffi;i;ag; flri- 6;.; ivri.rn , __-i --- i analysis. i III

l-
I

i Total
i 100

I

i I i H*^i,-,[u-:tuden.tq 
qon,u*,*ff-:;H#liitt#,r,te*n,iivii;,meliiod;

l-a-,Jqpleydelelsid;y!"lse_eli;ilii; ;r Vd;'*;;nJa;.':'''- 
:::::-:1--"-:: :r.rYr.ril

i3:.T9p1o'v!d9,d!{pI,9-11!p9yLei"SySt@-*i,g-9,,-"_I],-p--!.,,

i At the end of the ;iil;-ii;;-.;;;;[.;;rii ].^ ^k,^ +^1-A_!J!g_,end of the course, the student;wiilbe;bi"in.----.''' :;': " '' -' .

t:

Bloom'sCO j Course Outcome Statement/s I ,;;:;,
, col LeveI

i Bloom's
Taxonomy

Degcr-iption
U..nderstanding

Applying

A;nalyzing

Hours

-J

i

I
Three component method, Two-component method, sequence network
connections for different faults, Analysis of unsymmetrical shunt and series
faults using three-component (symmetrical component method) ;r; ;;- i

Component method. 
I

i

Introduction, Elementary graph theory, Connected graph, tree, co_tree, basic
cutsets, basic loops, Incidence matrices, Element-node, Bus incidence, Tree-

I 
branch path, Basic cutset, augmented cut_set, Basic loop ; ;r;;;; I

;]g"f pt*I,":l.tyork. Impedance form and Adminance form. " 
I

Jyetw.o*naffi ----t-
Introduction, formation of ybus by method of Inspection, method of Sinsular i

Transformation, Step by Step building argorithm for formation of vir.. l

Formation of Bus Impedance Matrix, Modification of Zbus for addition of a

i branch, addition of link, removalof an element.
Netuork Fault and Contingency Calculations

:l
_j

II

I

IItu

IV
] Fault calculations using Zbus, fault calculations using

] factors, Contingency analysis for power systems. Using
I factors for contingencies. Analysis of Unsymmetrical

_]_Ep.OTce Matrix.

the Ybus table of
the Ybus table of
faults using Bus

I

Course Contents for F Y M Tech Programme, o"purt*.nt of Electrical Engineer ing, Ay2023-24
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Course Name
Desired Reqgisites:

T 'eaching Scheme -.. 
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Power flow analysis
Formulation of the problem and power flow equations. Application of
numerical techniques to solve load flow problems using bus admittance

matrix and bus impedance matrix in the bus - frame of reference such as

Gauss, Gauss - Seidel, Newton - Raphson methods, Decoupled load flow
methods etc.

Optimal Diipatch of gil-;iil;
Performance Curves, economic dispatch of generation without and with
transmission-line losses, Iterative technique, approximate penalty factor,
Derivation of transmission loss formula, Calculation of loss- coefficient using 

I

Ybus and ;,p-ar-sg Bqll!-1_!e9_!rnjque9,. __ _ _ L

t&il;k;
- euul_111_._4nderson. "Analysis tffr,4l"ilyttn . ftl. lo*a state ,ni*rsiry pffi/ [\{.E,J; 197]

Rafa."n"*a
" Power System Engineering", Tata Mc-Graw

I

=___l

:---
t -.. ----------. - -I col
| - - - - - . . . . . -. . . . . . . . . . . .

I c,o]-

, co3
i The strength of
i Each CO of the

CO-PO Nlapping

Assessment

The assessment is based on MSE, ISE and ESE,.

MSE shall be typically on modules I to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40o/o marks in (MSE+ISE+ESE) are needed and Min. 400% marks in

L

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY2023-24

V

VI 6

I

2

I

2
Hadi Sadat, " Power system analysis", I st edition, Tata Mc-Graw Hill publishing company ltd.,

2002.

J George L. Kusic, ooComputer Aided Power System Analysis", PHI, 2003.

4 Research Papers.

Useful Links
1 httos://archive.nptel.ac. inlcourses/1 081 107 I I 081 07 127 I
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Walchand College of Engineering, Sanglit 
(Covernntent Aiclecl Autononrous Instittte) l

AY 2023-2t
Course Information

Class, Semester First Year M. Tech., Sem I

Course Code 7PS551

Course Name Digital Protecl.ion of Power Systetn Laboratory
Dcsired Rcquisites: Digital Protection olPower Syst.,

Teaching Scheme Examination Scheme (Marks)
Practical 2 Hrs/ week LAI LAz Lab ESE Torat
Interaction 30 30 40 1O0 ,

Credits: I

Course Objcctivcs
I To develop analytical skills of the studeni and help to evaluate modern relaying practices.

2 To 
enable the student to develop protective relaying concepts as well as provide un oppo,tu"iiy io. l- designing relaying hardware and software.

Course Outcomes (CO) with Bloom's Taxonomy I.evel

I CO ; Q,ourse Outcome Statement/s i fu*ono-, i Taxonom, i

Class, Semester , First Year M. Tech., Sem I

COZ , Test digital relays to verify the operating characteristics. : tt
: Applying

uuz : I est dlgltat relays to venty the operating characteristics. , IV Analyzing
co3 Design hardware and compile prograrxs for simple digital reiiyi, as a \/ .,.^,..^.,-:co3 Design hardware and compile prograrxs for simple digital reiiyi, as a V Evaluatinggroup task.

:

List of Experlments / Lab Activities/Topics l

, I al-..^+i.,iti^./^^-f^-,-^-^^ ^L^tt :-^r..i^ 
-:-: 

----^:^^. ,--,--' Lab activities/perfonnance shall include mini project, presentations, drarvings, case study, ieport *rliirg, siie
, visit, lab experiment, tutorials, assignments, group discussion, programming, and other suitable activities as

per nature and requirement of lab course.

Textbooks
1 . Badri Ram, D,N, Vishwaka-rtna, "Power System Protection and Switchgear", TMH, 2004.

I PRDC Relav user manuals
a i rr. n

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, Ay2o23-24

Useful Links
I https ://nptel.ap. i n/cou rses/ I 0 8/ I 07l I 08 I 07 I 67j
2



Assessment

i .^. Labactivities, I buringil;Ltitow".L;- -;ir'-'i-
LA I attendance, ] t-uu course Faculty i Marks Submission at the end of i :o

, ;ourna! i Week 8 i

, ,^. :"li --, I _ iDuringWeekgtoweeki6*---i-* 
--*

'. LAZ attendance, I Lab Course Faculty Marks Submission at the end of i :o

i Lab ESE , j1lnau 
] external Examiner as i M;.d submission at the end of i 4oj i performance I applicable , Week 19 i 

-"

I 
y::l*l1l:*::,,-,:**:,1*:?_::*:,:i 

-.L,:l ":l,vities/Lab-ferrormance 
shail incrude performing

i . ^. Labactivities, I buringil;Lt itow".L;- - ; ir'-'i)"
. let i attendance, I uu course Facurty , ,;;k'submission at the end of i ro

' experiments, mini-project, presentations, drawingr, p.og.u.r*irs ;rd other suitabl" "J*rljrTl$Lit* jj nature and requirement of the lab course. The experim.ntul lub iall have typically g-10 experiments and 
1.reIatedactivitiesifany.r.-

i*''-*".-.._"^ ** ADSrDStrt€Ilf

r Ih:"-*: threecomponents of lab assessment, LAl,LA2and Lab ESE**-*
i n{r; k! 

_eS_E i1 a separate head of passing.(min +o N1,rei+iezl,ould be min 40yo

course contents for F Y M Tech Programme, Department of Electrical Engineering , Ay2o23-24

co3 j -TThe strength of mapping is to be written as l: Low, 2: Medium, 3: High
Each CO ofthe course must map to at least one pO.



Course Outcome Statement/s
Bloom's

Taxonomy
Bloom's

Taxonomy
Description

Analyzing

')l
i----*--t3i

&
course contents for F Y M Tech Programme, Department of Electrical Engineering, Ay2o23-24

Walchand College of Engineering, Sangli
(G ove r nnte nt A ide d Aut o nontous I ns t i tute)

M. Tech.

First Year M. Tech., Sem I

Aided Power

Examination Scheme

Credits: I

Course Outcomes (CO) rvith Bloom'i

Explain the
faults.

methods of power system

Study 1\44JLAB p.og.a*,rrlry-f";-p;ilr- flow;dir;ir:-hO

List of Experiments / Lab
Lab activities/performanc" ah;iH;ilJ; 

", 
i"i p-j ;i p."ffi ;ffi;ru;fiffi ; ;.i6;;t;visit, lab experiment, tutorials, assignments, group discussion, prog.amming, and other suitable activities asper nature and requirement of lab course
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At the end of the
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environment.

the stability of Power
Evaluate the ofPower Network.
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CO-PO Mapping
Programme Outcomes (PO)

Jicorliil3l :i
i--_.--1-----*--__!--*----.ico3l3l'lii:
: The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

!

Each CO of the course must map to at least one PO.

Lab ESE journal/
performance

Week 8

During Week 9 to Week l6
Marks Submission at the end of
Week 16

External Examiner as r Marks Submission at the end of 40

app!icable Week 19

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the

r nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and

related aclivlties if any.
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1 2 4 5 6

Assessment

There are three components of lab assessment, LA1 , LA2 and Lab ESE.

IMP: Lab ESE is a separate head of passing.(min 40 yo), LAI+LA2 should be min 40oh

Assessment Based on Conducted by Typical Schedule Marks

LA1
Lab activities,

attendance,
journal

Lab Course Faculty 30

LA2
Lab activities,

attendance,

iournal

Lab Course Faculty 30
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verses today's grid, computational intelligence, r lilff"#;i , 
ilg{g|Uction of smarr grid comf,onents. i
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I lltroauction 
to Smart Meters, Automatic Meter Reading (AMR), outage r i

i Management Sysrem (OMS), plug in Hybrid Electric V"fri"f., ip;il;Z I l

i To1", 
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wide area Monitoring Systems (*AMS), pMU and pDCs, pMU pracement, ] Ilinear state estimation, System security under smart *.,0 *lt."r;;;;, ] 7 
i

9ong"pl9jl"'ilj_.n1* sg]f-Healing Grid, adaptive retaying ,rir; ;;;;.'-"" I I

i ::::::"^1.-1.*rricarion and networking: architectures, standards and 
J

i llTJTl ol n11er line communication (PLCC), zisbee, GSM, urd ,no."; iachine to machine communication models for the smart grid; ,",',. 
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:tworks (HAN) and neighbourhood area networks (NAN), *rr"L,,,o ] t
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perroimance analvsis irrl rri.*r;t'g;id d;ig;- -

Load flow in smart grid, load flow methods, congestion management flow

H
Voltage stability assessment and its techniques, angle stability assessment and

state estimation, optimization techniques, classical optimization methods,

Heuristic optimization, evolutionary computational Techniques, Hybrid

ranaka Ekanayake, xiir l.nrin;, l"lilHlTii;,,;g;, iiin,iiong wu,
:-.==

. i G. M. Masters, "Renewable and Efficient Electric Power Systems"z I ^^^,
, John Wiley & Sons I

I 2004.

References

lS. p. Chowdhary, P. Crosley and S. Chowdhary, "Micro-grids and active distribution\

J. S. Thorp, A.G. Phadke, "Synchronized Phasor Measurement and Their Applications" 
I

1Springer 2008.

Useful Links
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The assessment is based on MSE, ISE and ESE.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40o/o weightage on modules I to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40o/o marks in (MSE+ISE+ESE) are needed and Min. 400% marks in

ESE are needed. (ESE shall be a separate head ofpassing)

Car\o>
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Teaching Scheme Examination Scheme (Marks)
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ISE ESE
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Credits: 3

, Lecture
: Tutorial

3Hrs/week -MSE-_

,le_:
Total

100
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t, ', I To cover concepts of FACTs traudtng ttre descrlirtro& pr;cbb of w;rkfig and aralysir;f *ri";i

I

I srvur.r J urulrltl S
Course Outcome Statement/s I Tu*ooo-n i T;.;;;;yl,-
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"m"tt "r I 

- -,u- I Anarvzing

Introduction
The concept of flexible AC transmission, Reactive power control in electrical
power transmission lines, Uncompensated transmission line, series and shunt

icompensation. overview of FACTS devices, Static var compensator tsvc), i

Thyristor switched Series capacitor (TCSC), Unified power plow controller I
i(UPFC^)? [ntegrated power Flow Controller (lpFC). i

Voltase control hv SVC - qArrqntano. ^i -r^-^ :- i-.-^,--: , . ij i voltage control by SVC - advantager oi rlop" in dynamic characteristi". - I

i II . influence of SVC on system voltage. Applications - Enhancement of transient ]
ttt vt alo

j i 
stability - Steady state power transfer - enhancement of powe^yrt"- 

l, _ q|!pt!s -!f":y:rt,"1glr"l!g"_Tstability. 
i

i i 
Thvrisror controrred sei[. cap".tt* GcSO;;aApp,t"rtir*--:-- -i--i I lna+a+i^- ^f +L^ T^-^

i r nyrrsror L:lrryrred series capacitor (TCSC) and AppricationJ -*-- -i
, operation of the TCSC - differeni modes of operation -,rrod"rtirg of TCSC _ 

iIII j l|"bl" reactance model - modelling for siability studies. Applications - ii j; ---*"'- 
rv*vrsrrww rrrvusr - rrruusulllg lor slaDlllry studles. Applications _ 

ij j lmprovement of the system stability limit - enhancement of system damping 
l. ___,_: -voltagecollapsep . -I
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IV

B*"igi"g ricrs Controlleis i- -
Static Synchronous Compensator (STATCOM) - operating Principle, V-l

, characteristics

r Static Synchronous Series Compensator

, Control,Syptem, A_pplications

r Emerging FACTS Controllers II
r Unified Power Flow Controller (UPFC) - Principle of operation - modes of 

]

r operalion .-app-tlc-ations - mo_delling_ o--f UPFC for po-wer flow studiesr 
,

r Co-Ordination of FACTS Controllers 
1

\/r FACTs Controller interactions - SVC-SVC interaction - co-ordination of
multiple controllers using Iinear control techniques - Quantitative treatment
of control.

I

71
I

l
(SSSC) - Operating Principle,

1

1

2

Text Books
r R. Mohan Mathur, Rajiv. K. Varma, "Thyristor - Based Facts Controllers for

References

Electrical I

I--**----^t

i

r Narainc.Hingorani, Laszio. Gyugyl,"(lnderstanding FACTS Concepts and Technology of 
'

https://nptel,ac, in/courses/ | 081I 07l 1 08l 071 14l

Each CO of the course must map to at

Assessment

rh; il#;;ili' b;;;a;; MSiliSE ilA ESE:

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessrnent can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40o/o weightage on modules I to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min.40o/o marks in (MSE+ISE+ESE) are needed and Min. 40oZ marks in

ESE are needed. (ESE shall be a separate head ofpassing)
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Course Information
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j lh:i.t-yp.? h ercll-rtttg_ fu191!ons_and fulc-!i_o_n !p?€eq; '
, tt includes a bii;f ;i;;v "rr"rii.i Gii.. [p;ii"tiii", 

"in riiiori, eilii;i ililfb;,, ild ih;. Fast Fourier Transform (FFT) before proceeding to the Haar wavelet system, multi resolution
' analysis, decomposition and ieconstruction of finctions, Daubechies wavelet construction, and
,- olhe_r yaygl_e{ gyll_el!!: 

., - ' It aims at imparting sritii io aev;fip i;;ba-bid ;ts;iiihd a;i;ppiiii"J in ine iiea "i 
- - 

]

I

j-,.,: ^ ^ :Bloom's I Bloom's

; 
., 

. Course Outcome Statement/s i tu*o.ro_y I fu"onorny
-coilE*o1r** uusi. .or.epti*a t.r*iror.gy tr.,ut ur. ,r.a in ilre , Levet-, Descripti-on 

i

j i *H]:: rechniques, wavetets rransforms and rime;;q;;;;; i rr I urd"rrturatrg 
JL _;analysis. 

t J; 
lvrrsvrr's,urrrErcoz 

"*"pt,"f cm,--;-[ .- .- -
i-_-_. ,-i s[Ier4Pwf &f lfgqa-l_a9a!y;is. III I Applying

i ' 
particular application and justify why wavelets provide the righi , IV I Analyzing

i itool. " I

-."-- -r*-r l

Orthogonal basis functions.
Signal Representation in Fourier Domain
Fourier series, orthogonality, orth normality and the method of finding the
Fourier coefficients complex Fourier ,"ri"r, orthogonarity of ,o-lpl"*
exponential bases, Mathematical preliminaries for .ortinro6 and discrete
Fourier transform, limitations of Fourier domain signar processing, Review of
Nyquist theorem., Review of Z transform, Applicatitn of Fourier family
!t4p,&gnl !n po_wer systems.
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Functions
functions,
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III

Discrete Wavelet Transform

Introduction to Wavelet Transform: The origins of wavelets, Wavelets and

other wavelet like transforms, History of wavelet from Morlet to Daubechies
via Mallat, Different communities and family of wavelets, Different families
of wavelets within wavelet communities

Discrete wavelet transforms: Introduction, Haar Scaling Functions and

Function Spaces, Translation and Scaling, Orthogonality of Translates,
Function Space Vo, Finer Haar Scaling Functions, Nested Spaces Haar
Wavelet Function, Scaled Haar Wavelet Functions, Orthogonality of rp(t) and
y(t), Normalization of Haar Bases at Different Scales, Standardizing the

Notations, Refinement Relation with Respect to Normalized Bases, Support
o_f a Wavelet System,_ Triangle Scaljng Functio_n, Dau_bgchies Wavelets,

Discrete Wavelet Transform and Relation to Filter Banks
Signal decomposition (Analysis), Relation with filter banks, Frequency
response, Signal reconstruction: Synthesis from coarse scale to fine scale, Up
sampling and filtering, Perfect reconstruction filters, QMF conditions,
Computing initial sj+l coefficient, Concepts of Multi-Resolution Analysis
(MRA) and Multi-rate signal processing, Applications of DWT in power

tys,lgtn!.
Short Time Fourier Transform (STFT) and Continuous Wavelet
Transform (CWT)

Short Time Fourier Transform: Signal representation with continuous and

discrete STFT, concept of time-frequency resolution, Resolution problem

associated with STFT, Heisenberg's Uncertainty principle and time frequency
tiling, why wavelet transform?

IV

_"t *l

V

VI

Continuous Wavelet Transform: Wavelet transform-A first level
introduction, Continuous time-frequency representation of signals, Properties
of wavelets used in continuous wavelet transform, Continuous versus discrete
wavelet transform.
besigning Ortnogonal Wavelet S-vstems-A Oii".i npproach-
Refinement relation for orthogonal wavelet systems, Restrictions on filter
coefficients, Condition-1: Unit area under scaling function, Condition-2: Orth
normality of translates of scaling functions, Condition-3: Orth normality of
scaling and wavelet functions, Condition-4: Approximation conditions
(Smoothness conditions), Designing Daubechies orthogonal wavelet system

K p S;;,iil. nu,ru.iru,iaru,i. n.i,ri,Tfi:1.# nt;;rat;;ii;;; itctnt theory t. practice", Prentice

A.N. Akansu and R.A. H;Ad"d ;:;M;i;i;:;i;,;;;i;;i;;; i;iii|;i bi,iii,i,ip,iiition: rransforms, subbands--, -"J -' ".- t * --" " -"-'- 
|

Iorl rygy uk!* !4g&y" p:e;s,_9ru1!.8&de.1 ee?__.__
John G. Proakis, Dimitris G. Manolakis, "Digital Signal Processing", Pearson Prentice 

]

Ha11,2007.

l_
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CO-PO Mapping
Programme Outcomes (PO)

cor 2

c02 2

co3
The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

The assessment is based on MSE, ISE and
MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessrnent can

be field visit, assignments etc. and is expected to map at least one higher order PO.
ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min.40Yo marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
ESE are needed. (ESE shall be a separate head ofpassing)

ry
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Course Information

i

Programme

, Class, Semester
Course Code
Course Name

Examination Scheme (Marks)
ISE i ----ES[ -- - i- Total

Credits: 3

; , i |t^,;gffi:F*il[illJ #r,rrr"r, r*-a ry"r r rd,"*"d;,d"^ ;d-rh"rt;*;j
i - : po_ gl"ll1grs. s'Irs Jrrurll oetrvs 

I

: 2 ; yac 1tr3;t;d.,6;;-qr;ili;a;ilh-;o;tr;r';fiiegiei of aiireillitil;;r;affi;;d ;"il.ft;il;a l- r: s-h unt active power firters. I tlr r 4r rLr

i .Course Outcome_s (CO) with Bloom s Taxonomy Level IAt the errd ol'rhe course. the iiuderrrs r,rill be able to.

^^ j ^ ', nroo_;i -l - Bi;;;,.LU 
. course outcome statement/s I ru*ono*y ' T;*;;;;y
!l

col j Interpret Connguiriio, uno *ortirg^of ;;ilffi-i;wer Electronic I i

converters. lIIIiApplying

i co3 i Evaluare viiious po*"i eGctionic iystemJ usirs-po;;;;ffi;o;6 l"- -,- - i E;;r;;ri;;
I i converters. V 

Lrqtuurrrrti

;yluuurc L otrtenfs Hours
PW'ivl rectifiers
Advantages & disadvantages of three phase thyristor converter, Single phaseI i and. three phT.. vsl pwM converters working, types, contror of pwM i a
rectifiers, analysis and application. Three phase cSI pwM converter. control
and applications.

M;iliH;iil;.t;;
Three phase two level voltage source inverter, various pwM methods,
Multilevel voltage source inverter, Types: Diode clamp multilevel inverter,
flying capacitor multilevel inverter, cascaded multilevel inverter, applications
of multilevel inverters, comparison of multilevel inverter. control method:
Multiple carrier pWM for MLI-1 - _..: _.._ __

j Series resonant inverter with unidirectional and bi-directional switches, parallel
resonant inverters, voltage control of resonant inverters, zero current and, zero
,,^l+^^^ ^--.:a-t:I voltage switching resonant converters, two-quadrant ZVS resonant converters,

I r"tgn_ut !C .linkjyrlers and control technique.

1fl*vy

III
6

] First year M. Tech., Sem I
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Lecture 3 Hrs/week MSE
Tutorial 30
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r Photovoltaic Inverters
Photovoltaic Inverters structures derived from H bridge topology such as H5

inverter, Heric inverter, REFU inverter, full bridge inverter with DC bypass,

inverter structures derived from NPC topology such as neutral point clamped
I

1halfbridgeinverter,co-energyNPCinverter,threephasePVinverter.

Topology, working and control methods of Matrix converters, Various circuit I

topologies and control of Z source inverter, Application of Z source in

induction motor control. :

1

Power Quality Issues due to power Electronics, Introduction to active power

filter, types of active power filters overall control of shunt active power filter,
control of shunt active filter based on SRF theory. Control of shunt active filter
based on instantaneous power theory. Harmonic compensation & reactive

power compensation.
-l

I

Textbooks
circuits devices and applications", Pearson Education. Third

.--l-j-ij ":WeryE6Eld ryd td:Jryqf]r-..rysvn-Jl-dii: --.------. 1
: -; I frrf- g Patit, V". Ra*ayar"" ard V. T. RanganatharJSi*"l"tir" tf Pb.r, El*trr"i"t;i*ritt;11,
i z 

1 Narosa publication. 
i

i . I Remus Teodorescu, Marco Liserre and Pedro Rodrigues, "Grid- Converters for Photovoltaic ,

i ' 1 and Wind Power Converters", A john Wiley and sons Ltd., first edition 201 1 . i

I

I

I

Useful Links

IV ,l

L

Assessment

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40%o weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40%o marks in (MSE+ISE+ESE) are needed and Min. 40% marks in

r ESE are needed. (ESE shall be a separate head ofpassing)

ory\o?
Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY2O23-24
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I
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CO-PO Mappinq
Programme Outcomes (PO)

I 2 3 4 5 6

cor 1

cC2 I

co3 2 1

The strength of mapping is to be written as l: Low,2: Medium,3: High
Each CO of the course must map to at least one PO.
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P;;s;il;" Course rnrormaiion-

i Class, Semester
Course Code

, Course Name N;#;il ;nd f;;;iiy- Appri""ii",I

I

r

; Lggture I 3 Hrs/week l- -*itISE-
Exar

re i l!_i _20 i 5o_---*-l_--i"og---t

I
I

l

I-----^*-'-1
i--l

--.1

:j

i * - ,_i - - -'_-:::--,:::: slsvvrrr wurrvvrrorrl wr.u uaslu Kllowreoge or Neural Ngtwork. 
ii " . ro make tffi',e, *oAil;ffiffi#G * ;;;"it;".- --iZ

; , operation and control. e r
t-- .-. -::::.:1.:....J r,u ,,11'r:_yt.e*!l!lg9![ r"onyglel,ly{!_qege"\ry\vlggg9_glfuzzy system and frrZy uppii.-e.lfgns

A_i ;h 9- ;;a," i'th 
" 
;u. , ffi 

witl Bl'oom's Taxo po gl-v,199

COi Course Outcome Statement/s
Bloom's

Taxonomy
Bloom's

Taxonomy
_ _-] Desc{ption 

]
j Understanding I

Applying

1 --- ---'
i Analyzing

i-- -;---*,--L;--- --, ;--,;-._,_^- ] L_gSl_
r C-Ot j Fxplain ia;basi" kro*tedge of ffiil N;fi*.k
i coz i Applv the Niurai-dt*";k;ii-tiiiv**io;6as";boui-aiff;;"nft-- * II -
j I 

neural networks, their architecture and training argorithm ;;,;;; I ,r,
1 : power system problems. 

i

Hours

,l
-*-----1

Course Contents for F Y M Tech Programme, Department of Electrical Engineer ing, Ay2023-24

i-M: 6h.-iPo*e; S;;i;; E;;i;;;;i;;i-
First Year M. Tech.. Sem I
7PS5 I 5

Desired Requisites: rower )vslem

c03 Jr.uuy r,e qrrrerent applrcatrons o1'neural networks and fitzzv looia IV

Module IVIotlule Contents

I

rr.r uuuctron ro I\eural Networls
Introduction, organization of the Brain, Biorogicar Neuron, Biological and
Artificial Neuron Models, Historicar Deveropments, Neuron Moder,
Mcculloch and Pitts models of neuron, ANN terminologies, weights,
sigmoidal functions, Bias.

II

_usseflltats oI Neural Networks
Types of Neuron Activation Function, Neural networks architectures,
Linearly separable and linearly non separable systems and their examples,
Learning Strategy (Supervised, Unsupervised, Reinforcement), Learning
Rules, Hebbian learning rule, perceptron learnins rule etc.

6

III

ree(I _rorwaro Neural Networks
Introduction, single layer perceptron Models, architecture, Limitations of the
Perceptron Model, Applications, Back propagation Network, architecture,
Multilayer Feed Forward Neurar Networks. Use of ANN MATLAB tools for
programming.

IV

r uzzy Dyslems
Basic Fuzzy logic theory, history, operation of Fuzzy Logic, Fuzzy reration
and extension principle, Fuzzy membership functions and linguistic variables,
Mamdani and sggenos models. Use of MATLAB tools of fuzzy logic.

6



Application or Ner"ar Netuork ind iuzzry t; il;;i ;),;tem operation and

control problemsI I conrr0l ProDlems
V i Use of MATLAB tools of ANN and fuzzy logic for power system

I i applications. Case studies such as load fore-casting, optimal power flow,

i l-"-g!oluPPli"'ti""i* llZf:XI'
i I Application of Neural Network and fuzzy to recent power system

protection problems
Use of MATLAB tools of ANN and fuzzy logic for protection applications.

Case studies such as fault analysis, fault detection, fault classification, fault
location, etc.

Textbooks

, i S. N. Sivanandam, "Introduction to Neural Networks using MATLAB 6", Tata McGraw hill
I I ^r.,^^+:^- .rnn. 

I

Z 't 
l.ug1l,,?:T,rth, 

Mark Beale, "Neural Network Design", Cengage Learing India Private l

VI

' i r-i*itea, zot t. 
i

i G"ig. i.-Kiii ilA B" Vilr, ;;F#t-$i;-;;ii-i i Logi-';, pHi aa;irirg private Limited, l

I tsss.

I1
t-*--,

i4
Ii5

Useful Links

-99{9*Usuprry*Programme Outcomes (PO)

' i-'co3ii
tl3i I_ I ________._.__.._1..._._...._ _____-_.. l-- . -.lizll

The strength of mapping is to be written as l: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO,

Assessment
th; ;Gffi.nii' uui"o ;; MSE;iSE ina EsE.
MSE shall be typically on modules I to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessrnent can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40%o weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40Yo marks in (MSE+ISE+ESE) are needed and Min. 400% marks in

ESE are needed. (ESE shall be a separate head ofpassing)

M
/
/ Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY2O23-24

6
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: _ Course Information
l P+sryrc- i_-]_ M$ch.-(Pil; Sfi;m E;ri;;;;i;ri*jCl19s,Semes!er..-lF^rvffi.o/----i
_Cgurse-lode_ _ ;ieS5r6*--^---'

- - il;mfi;ail" S"ilm; iffi;k i
---: -- -

il:]"exp-|ore|hefund1menta.]"on.'i 2 ro study the advanced technique; fo; ffia;iilg;ilitril, il;';ffi;6ii";-"f il;#;r;i;*i una.i
r -- --lg!Ial Tqabnormal operating conditions.

7PS5 I 6

20 so -iob

. i To examine thfihalleGes "nd ,ul#abilities of poff g.,d;;rd ..pl".i[*t.gi", t"*r 
i their resilience.

enhance

Bloom's
Taxonomy
Dgscription

Analyzing

Evaluating

i l,: ::d".:tand 
ihe ior" or powb. giia G;ffioiogie; ila;il;"ur" ere.ev irtegiaiio, *i1, i"ir' wortd applications for grid resilience.

Ar rr.^ ... r e .i Course Outcomes (CO) uith Bloom.s Taxonomy LevelAr ltte encl ol ilre course. tlre slrrdelrts uill be ahle to"

4

Understanding

;T'

I

I

1

Bloom's
Taxonoml

Levgl

II

IV

V

1

Course Outcome Statement/s

a;A;fiiila-_pil;i-Stilil - f ffi;id6i-- Gail ;;;p6neni iue
understanding of power system transients, their characteristics, and
the factors contributing to their occurrence.
Ani: ;li;i;- f i;n i i*;" Effe ii;;,* i;aiii ;; iri"-fi p il o a ro ;;i ;y sie m
transients on various components such as transmission Iines,
tra_nsformers, generators, and protective devices.
E;;tdi;-cii[ ["Jiiie,;:-E;i;i;-ih;-.;ii*d ;f 6;;; [iia,
against transients and identif,, vulnerabilities and potential polnr,
of failure

coi
---i"

::t,
i

co2 
;

i

i*i

j

:t
iu
itl
i'--:A

-t
e Vodule Contents

, Introductto, to Fo*"; Sr;;- R"iiii"n""
l ff"u"t

III

Definition and importance of power system resilience, Key challenges and
vulnerabilities in power grids, Frameworks and metrics for assessing grid
resilience.

Power System tura"iing;a An;i#il
Power system components and their mathematical representation, powe. Ro* I

analysis and optimization techniques, Stability analysis: transient. voltage. j

and frequency spbllity: Hgrmonic analysis and mitigation strategies. 
]

overview of Sub synchronous osciilations (SSo) and its crassification. I

Analysis of renewable energy systems, Impact of series compensation n,, I

$9lO:fgrgggSs using advanced controt sysrem. I.l
Course contents for F Y M Tech Programme, Department of Electrical Engineer ing, Ay2023-24 V

Teaching Scheme
Lecture 3 Hrs/week MSE
Tutorial 30

-I

I
6

II
7

6



IV

VI

Ciio-i"t"giation of Renewaule Energy Sourcei
Impact of renewable energy sources on grid resilience, Grid codes and 

]

standards for renewable energy integration, Power quality issues and 
i

Case Studies and Real-World Applications 
I

Analysis of grid resilience in response to natural disasters and cyber-attacks, I'l
Case studies of power system oscillations and their impact on grid resilience. I

Evaluation of resilience-enhancing strategies in power grids, Role of 
I

Research Trends and Future Directions 
I

nr,ar o,ora,. -^-il:^-^- p^.^^.^l IEmerging technologies and trends in power system resilience, Research

challenges and opportunities in the field, Discussion on ongoing research

projects and advancements

-i
I

1

1

I

I

I

I

t
I

Textbooks
l-Pil; system anaiviii and il;i$;-br-i. Dilil-Gi;6,-M;lukutla S. Sil*;"-ild
i Overbye

I Power System Tlansients: Parameter Determinalion]]by Juan A, Ma_rtlnez;Vefasco

i iiilfif n,iiyi ti 
"r 

p"ili st ;i; * ; :- A- fi;tili Apft --ii;. bt Eii;iii- H;gilo*o;i;

Thomas

t;d;;hi
J

4 I Power System Transients: Theory and Applications" by Akihiro Ametani, Naoto Nagaoka, and

Teruo O_hn

Power Grids With High
Power Systerns, vol. 38,

References

2 Power System Transients: Parameter Determination'l by Juan A Martinez-Velasco

I Electromagnetic Transients in Power Systems" by Akihiro Ametani, Naoto Nagaoka, and I

i
I

rT.^f,.t r i-r,^

-NIIE I Courses : -hltp517nE!e [.aq.inl
Researc_h P_ap.ers IEEE , @

Si;biiit; -N. Hatziargyriou et al., "Definition and Classification of Power System
Extended," in IEEE Transactions on Power Systems, vol. 36, no. 4, pp. 3271-3281, htly 2021,

Y. Cheng et al., "Real-World Subsynchronous Oscillation Events in
Penetrations of Inverter-Based Resources," in IEEE Transactions on

ll
I

a ----------:'.al

I

I

I

"urY
Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY2O23-24
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The strength of mapping is to be written as 1: Low,
Each CO of the course must m to at least one PO.

CO-PO Mapping
Programme Outcomes (PO)

^aZ) 4--** i*--

High

Assessment
The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO.
ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min.40Yo marks in (MSE+ISE+ESE) are needed and Min. 40o% marks in
(

Y

I

1

I

I

I

__,1

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY2023-24
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cor J

c02 J

co3 3
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Semester- II
Professional Core (Theory)

Courses
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Teaching Scheme

: 3 Hrs/week

Walchand Coltege of Engin".iirg,-Siltii
(G^ov Srnm e nt- A i de d A ut onom ous I ns t itut e)

AY 2023-24

Examination Scheme tMu"Lsl
ISE ] ESE

l--20i50
Credits: 3

Total
100

i
I

I

i

. 
L=ecture

; Tutorial
i --.- -- -- --- .....

CO

T
T

MSE j

-- -"-..-.-..i.,--.....--......30i

1; , ; To make irri.tra"rti6 ila;,,rarab*[ k*;fuaE";rail;Gq;ffi;";a;;ilti;;;.- -_-jill
i'*'---*p9xF'@t1hs!perationof'computerizedDroceSSeSanrlelectronincrrcfamo1-*---P9lLc-LguarIy lroblems that aftbct the operatiqnpl.qryutql1g! lrq_q".lgr- and e-lectroni. ,y.t.*r. 

], , To provide a tneo.etical b".kgrdrd io aor.e"tty 
"ppfi.l, ffiff;#il.*fie, harmonic and lI , unbalalce- compensation. 
qPPruavrr trrE Pruurclll or reacrlv 

l

.-,_ *rr^J !,rv 
',vyywr 

rrrvurrsb rur L;ulllpensaTlon problems. 
iC,',,,9.grseoutcomes(C0;witiiffi"l-*--*------l

I A{-t!9 end 9rfi9 _c-oy1pe._i& strdeni!;!li.b"'; 6,""

T--__------*'--------..-'---...-

Course Outcome Statement/s

Introduclion to pouer quatitr

i COI

i

i-.--..
i co2

c03
I

t-".-''-'*'.--.-
,
I

: State and explain the basic concepts of power eualityi disturbances,. reactive 
_ 
power .o,,p.rruiion, voltage 

-..gr-lution,

i power definitions and other figuies of merit un-cler dlstorted,
i ,9p*"dol and modelling of series and shunt compensators. 

i

, 
Applv the theorv uro iigoiiirr*i io-r.uireleie;ilie-current

. generation, reactive power compensation, voltage regulation and
, narmonlc compensation.
; analvze theories of io;a;mGiltil;; -i"ieienie 

gerei"ii"",j figures of merits and power definitions, Standards up[ti.uut. to
-Irrv9l*Qugl!ty_.,_

II

III

IV

Understanding

Applying

Analyzing

Module Contents Hours

i

I

Ill

Power Quality: Introduction, State of the Art on
Classification of power euality problems, Causes of
Problems, Effects of power euality problems on Users,
Mitigation Techniques for power guatity problems.

Power Quatify standards and Monitoring: Introduction, State of the Arton Power Quality Standards and Monitoring, power euariiy Terminorogies,
f9*:r Qualify Definitions, power euarity Standards,' po*". euarity
N4o_n i!91i n_g, _Nu-m 9{ gal Examp.! e_9,I rvlo_n ltgSn_g, N u-m91! gal Examp]e_! 

:

i lry"I Definitions in Singre pil;; ild ih;d pf,il" Ci."rit,

Power Quality,
Power Quality

Classification of

Definitions of various powers, power factor and other figures of merit underbalanced, unbalanced and non-sinusoidal conditions applicabre to singlephase circuits. Definitions of various powers, power factoi and other figuresof merit under balanced, unbalanced and non-sinusoidal conditions. IEEE
l4-59*p-o-wgr'd-.-figttiglt_r_ appl!_cqb_l-e,I_o_ 

f-h1g-e ph3se circuits

course contents for F y M Tech programme, Department of Electricar Engineering, l

Programme
ilgfg{ (Power s},stem Enstneertng) -

Class, Semester
Course Code 7PS52 I
Course Name Power Quality in Distribuiion S*t"-"
Desired Requisites: Power Systems, power flectionici

Bloom's , Bloomts
Taxonomy j Taxonomy

Level r Descrintion

N.{nrl " lo

7

II



III

IV

V

Theories of Load compensation
Introduction, State of the Art on Passive Shunt and Series Compensators,
Classification of Passive Shunt and Series Compensators, Principle of
Operation of Passive Shunt and Series Compensators, Analysis and Design of
Passive Shunt Compensators, Modelling, Simulation, and Performance of

Active Shunt Compensation
Introduction, State of the Art on DSTATCOMs, Classification of
DSTATCOMs, Principle of Operation and Control of DSTATCOMs,
Analysis and Design of DSTATCOMs, Modelling, Simulation, and

Active Series Compensation
lntroduction, State of the Art on Active Series Compensators, Classification
of Active Series Compensators, Principle of Operation and Control of Active
Series Compensators, Analysis and Design of Active Series Compensators,
Modelling, Simulation, and Performance of Active Series Compensators,
Numericaf Examples.
Unified Power Quality Compensators
Introduction, State of the Art on Unified Power Quality Compensators,
Classification of Unified Power Quality Compensators, Principle of
Operation and Control of Unified Power Quality Compensators, Analysis and

Design of Unified Power Quality Compensators, Modelling, Simulation, and

VI

Textbooks

I

2
and Mitigation

1-

1 T_99-.hyliques l-, Wif 9y, _20_1 5,

i--i il_{izl
flodi a. ils;n, Muiii F M"G;,;H.:9;:'pJ,,y" sili;;.H.
sy; tsat 9yeltty_,!4s-Qruy_11!L!q il,gl_t [,*!2?,Q._*_ __

Useful Links.-i l

l
I

]----------.-.--i6l

Each C..O of the course must map to. a1 least one P-'O.',

' The assessment is based on MSE, ISE anc

i MSE shall be typically on modules I to 3.

: ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

i b" R.ta visit, assignments etc. and is expected to map at least one higher order PO.

i ESE shall be on all modules with around 40Yo weightage on modules I to 3 and 60% weightage on

#tl""r';:1,1J""1n"".y course, Min.Agyomarks in (MSE+rSE+ESE) are needed and Min. 40oz marks in

W ' , ESE are needed. (ESE shall be a separate head ofpassing)

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24

6

Dr. Mahesh Kumar, IIT Chennai."Power Quality in Distribution Systems".

Anselo Bassini" "Handbook on Power Oualin". John Wiley & Sons. New Jersey, USA, 2008
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l-

i Programme
i-----
; Class, Semester
! --... .-... .-.. -... -.

i Course Code
Course Name

i Desired Requisites:

Course lnformation
Ivl-re@
eiiii Veai vr.-recrr.-Sem -- ; ::

PLC and Embedded Systems

Instrumentation re-nniqr.i,-er."iiic;iM;;il"-"riilrraiii"coni.orre,
and Applications

Examination Sctreme (M""mi- -iSE -* * i-*- -DSE-*-'-
20,50

Credits: 3

I-----1
j - T;i;l---l
T roo------1
t........................... ...... *-___ 

I

i'

',11fodey'et-op'_'.!gpIogt?|I'S-ul!,g:goa"-@."il",--i -s- .-t 9 qnqlyz-e,-lhe performance of auiornation svstgpl!;proti;g ptd ild Em$aaea co;d;i.

; Al the qnd of th,e cours.. tt," ,1ra.nt: rylf l be able to,

I

i---.'---*---"

CO Course Outcome Statement/s

cor j 
|nternrgt.feiiJi.J"f 

plc-;na-Emdaaea corii"i sr;i#; ilea fo;,_ ,- ln4ustrial Automation.i-- --- ---: t:.--._-._-_::1:j coz i use taaoei*-iogic- p.;d;mils -i;;iliq;e- foi;;nor;*i;tC-iI i a r_ _4._.........e) .vvrrrrryur rvl v( 
ii _ lrcatrons.

Bloom's
Taxonomy

Levet

III

III

V

Bloom's
Taxonomy
Descr-ipt!o-n

Applying

Applying

+YG
-ffou"-

I

I j Introduction, Advantages, Disadvantages, parts of pLC,
j l!9 Output Module, pLC Architecture, pLC Operation,

-.--*$!-ueuuelquE.r""ltg,Igy_9' 
slpgry_U ryq

Introduction to pLC

PLC Input module,
PLC as a computer,

PLC programming

PLC Arithmetic functions, pLC comparison functions, conversion functions,

i co-ntlnuoul pro_q-ess, pID modules & tunin19, Typic-af PID functions

Ladder Logic Symbols, Latching and Unratching of pLC, programming on/off inputs to produce on/off outputs, reration or Jigitat guie toglc to contact /coil log_iq, clgating fadde,J p.i.lglam-s from pro-ce_ss co-ntro_idescrifrion.

PLC timer functions, Types of pLC timers, programming of Non-retentive
timers for various apprications, programming of oN timeri oFF timers, pLC
counter functions, Programming of Up, DowN counters, case studies rerated
!o, $dg s!{a! 

-A uromati on s

i
:l
I

__-l

II

III

i ,_, f : L\- 
^Irrlrrlletla runctlons, FLU comparison functions, Conversion functions. l

I ,u ' Master control relay functions, pLC jump functions, Jump with return anJ l

i . 
Jump with No return functions, Programs related to Arithmeti., con1pu.iro, 

I

AdvancedPiaffi -*--1-
Data move system, Data handring functions, Digital bit functio* una I

3:llffi::l?,ff1,::?Ti*:H*f*?:""-{:::rix,r.:.pit;.;,;"i;;i
Course Contents for F y M Tech prop

7P5522

Teaching Scheme
Lecture 3 Hrs/week MSE
Tutorial 30

6

7

7

6

V
6



VI

r PLC Networking
r Networking of PLCs, Levels of
. Network Communications, Cell
I consider in selgcting a PLC

Types of Networking,
Networks, Factors to

Industrial Control,
control by PLC

I

il
Textbooks

. John W. Webb, Ronald A. Reis, "Programmable logic controllers, applications"
1

I

l

I

l

: John R. Hackworth and Peterson,"PLC controllers programming methods and applications". 
1

I, PHf ,2004.

-._....-._)
I

i

z::
J

t--
I

rr
r-"
I

CO-PO Mapping
P mme Outcomes (PO)

a
J

--)

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High

!grL9 s _{1[9*99 uryg11yst n1gp t9al_]93st 919 19.

Assessment

th; il;ii*ilf il d';a;; MSiliSE ild ESE:

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can be

field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40o/o weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

: For passing a theory course, Min.40oh marks in (MSE+ISE+ESE) are needed and Min. 400% marks in ESE

are needed. (ESE shall be a separate head ofpassing)

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24
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Walchand Coueg; ;f E;iil#i"s;Silsii
(G ov-ernm 

7 
n1 A ide d A ut onim ous Ins t i tut e)

ti-ina,ii,_i,4----- -
i - 

-- 
c;il'; i;i"il;i6;- -'programme --* 

lMjech
, clp:r!jrns.1-ei-- ,_: 

-----*]-Fiilt 
V;;r M. rech., Sem rr

--j
Power System Oynamlci-

De1i11g R.euuisites: *- -j-p;;;i ;ril;m ---*---
i

Transient stabitity an;it.i;--*-*
itv 

' 1ltt"d"t:n 
to Direct method of transient stabirity anarysis by rouer bail i: analogy. Development of model using energy concept,and analysis of model i

i Teaching S

Ll;g:."-..-*[_!.gi$I.-i.,.---rsr.-.-.-,,-i-----,-.'.,i-s-wGi

i-*-- - - -l

i co . 60urse outcome Statement/s j ,"i"r""';-, ' ,-ui"fiH, ]
il

, co2. :J.1]L'^:.:"d;i;; "" u'-irvti.it tooi, io-oeciae"upon rt 
" 
irruiriit ... 

Ii , 9t vanous__lypel_ I IV ' Analyzing 
l

; cos i5:::,T,T^.I tr.iors methods-t" t,"pffi;-* -_ '- :-ij s-tgb_ll-iti_e-s o_f p_gw_er_s;1stem. ' -J r- " 
] V i Evaluating

i*-_*-:_
j

i*'-------*----i.*,--._*_.-_**: --. _-_. U-1y:-":-l:*:":::-l|s i Hours

I I j Small Signal Stability analysis of single machine connected to infinite bus. : i

i , . 
-S*P 

!y-:,t:P T9d:! dgvelopment of single machine connected to infinite bus. i u I

Ij , . ":l"t 
system stabilizer, Simuration of power System Dynamic response i I

i j using power system stabilizer in the small signal .ruultiry model o, ,,nr,. , 7 j

- _ _ _.lp"h,rlconnected to infinite bus. 
vr r,'o'v 

i i

i IIl ; Dynamic equalization of large scale system systems. Step by step reduction ,

i :1f l*te: :t3r93o!el!o.1.13It"1-odel for anarysis purpose. '"" 
i

j ! ^ - .-. Q _--_-oJ vvrrvvrlrsrrv orrorJDrJ ur rrluugl j o l

L_ i tor transient stability. i " 
j

[-*--- ITrbty*h""**"*"*r* --L- - - --- i
I i rlsvu.rlr 

]

, i Introduction to Sub-Synchronous oscillation & sub- synchronous resonance. i I
v 

' -^^
i j 1T:, ^of 

series compensation of transmission rine. Induction ,"r"."io. i

: _ , ettect, stability of hydro turbines. " 
l

i i Voltage stabitity -% ; 
- 

----]
j ,, : R^eactive power compensation and voltage stability. Development of model i i n{ r -I I ot power system for voltage stability. Sensitivity analysis and ev modal : 6 

Q I ^loiV2ii
; . analysis for yg!ryEgliry- Methods of improving stabitiry - 
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Texttrooks
1 : P. Kundur, " Power System, Stability and Control " , Tata McGraw Hill, New Delhi, I 994

References
I : K. R. Padiyar, "Power System Dynamic, Stqbility & Control", B.S. Publication,20O8.

Useful Links

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment canbe

field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40%o weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40oh marks in (MSE+ISE+ESE) are needed and Min. 40oZ marks in
ESE, are needed. (ESE shall be a separate head ofpassing)

CO-PO Mapping
Programme Outcomes (PO)

I 2 -J 4 5 6

col J

co2 J

c03 2

Assessment

ry

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24



Professional Core (Lab)
Courses
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I

I

I

I.-.----,1
I

t---- {
I

I

*-l

I

I

i Teaching S"n"." -- 
.j_ej".ti""l ", )HrstW."ii i

i Interaction 
" i - --::*-*-i

i -- - - ..... . _-_i."_, ;

Examination Scheme (Marks)--i---------------i t tz i --mu nSr- -iAi--**
30

T--
I-r-'- 

f,:--- -- 
* 

I Credits: I

Total
100

Bloomts I

Taxonomy 
I

Deqprlptio,n 
,

Applying 
:

i.i,iitity; i;i,r,;,;,; .
Evaluating j

-1
-j

i

I , To educate ttrb stuaents wirh ,,r;;;r;r9"';l"itt;r""i::*::
, 

;6:,H'ff.'"'l:Jriticii 
ih in riing in ioiui,s fu ;;i qiliit o,;uU$iih ;;i"*p";it p";;i| _- i Qffulity Theories t/v,vr Yuorr'J Pruurtrrlts wlln contet

i 
^. 

.,^^ __."_ 9ourse outcomes (Coi'with nioo_;" raio"om" r.r.i -----
I 

At the"end of the cogry", tii r qau^'urJ rJever

-t
I

under 

J--*-T-
;ri"" t--i

---nroorn;.-

Taxonomy
Leve-l_

III
- -iv ---
--;-'-

L ;:i; ;;ti;i iti; { t i ab- 6ifffi il,},#l'{#:#fril1fi'3;ttffi'ffiixffi,*, .r r. u 
- - 

;:writing' site visit' lab experiment, tutoriall, a;s.ign_merr., g.;r'p discussion, programming and other suitable :activities, as per the nature and requirement of the lab course. 
' urowusrrurr' Programmlng and other suitat 

i

Ir
Ir---------t)r-*

Santoso, H. "Electrical Power

I
-1

I

{

I

-"--"J
it-- --...-

1

t--------.---. .....,....................

i t iNil i

j Walchand College rfE;gil""irg,-S""giiI

i

AY 2023_24
l

i_ _ Coursernformaiio;--rrogramme , M. Teih. ip.,*". sricrem i-^;-l*:^^rrogramme i M. Teih 
**

C!ss.!9m":1.t.-'--iFiil'6iT;-,.T;,;i1stemEngi1e.nry,,,)*

course contents for F Y M Tech Programme, Department of Electrical Engineer ing, Ay 202

W
3-24

Course Outcome Statement/s

Problerns and

Pr,_M"ul,s"t Kyd;; in Ci;;;;,;i;:;ii:;-;7'U;iT;;; biiiii::iiiiiii sii;;;;;-;;.
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CO-PO Ma

col
c02
co3

fh;;il;ilh ;f dppils i;i;6 *iitte, as I:L;i;i;1'.-M;Ai;",;i'-Hiei;
Each CO of the course must map to at least one PO.

Assessment

There are three
IMP: Lab ESE

ft."..;;;a j

components of lab assessment, LAI ,LA2 and Lab ESE.
is a separate head of passing.(min 40 o ), LAl+LAz should be min 40o/o

Based on - ConOr.l"O [V : Typical Sch.Uul" , Marks

LAI
Lab activities,

attendance,
journal

Lab Course Faculty

During Week 1 to Week 8

Marks Submission at the end of
Week 8

30

LA2
Lab activities,

attendance,
journal

Lab Course Faculty

During Week 9 to Week 16

Marks Submission at the end of
Week l6

30

Lab ESE

Lab activities,
journal/

performance

Lab Course Faculty and

External Examiner as

applicable

During Week 18 to Week 19

Marks Submission at the end of
Week 19

40

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24

Proqramme Outcomes (PO)

1 2 J 4 5 6

2

2
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I Walchand College of Engineering, Sangli - 
j

; Course Information

-__- ----]

l Course Name ; pla ard !
1......:-_::*---::::{,""-,,,"Levv,s,v,Jl

rrrtvrtwt q

Applications

, Course Objectives

) ) i Tn i.f"^.l,na flro ,,.^ ^f Dr n r^- ^^r-;.-^r --.-;-r-

|Atth-eepdo-f1.h99.ou19e,the{udeniJ;iIlb;abG]q

co i 6ourse outcome statement/s ] ru*ono-y I r"rr.r-v 
i

I

9-*--|--*-iii---l-*$pbil;^'lc-o -
I

t_ *_*_ *_ - -- -- -,
I 

- 

_-*_*-_- :

Lab activities/Lab performance ahtii-ilcild; ;;;;:pioJ.Ci. pr.i"nraiions,- Jru;i#. .ur"-iirai"r, i"porr i

1..
i 
*l1t'19, stte visit, lab experiment, tutorials, assignments, group discussion, programming and other suitable :

, Bloom's , Bloom'sr"'"-"'"1Taxonomy Taxonomy

i *'.'."'.'.Y, srttr vrsrr'' rau cxperlmenr, lurorlals, asslgnments, group dtscussion, programming and other suitable
I actrvltres, as per the nature and requirement of the lab course.F-*---* -

Textbooks

--Y 

I- ' John w- webb, Ronard A. Reis, ;;Fiogrorr*"bt. t"gt" ""rt-il"^,;rirffi-rlr
_, IHI puplicgliog E3;rern Economic Edition, 1994. i

I

.----i---'-----*.-....-----j

i william H. puL;r3r*i *_;iWA!$ ir,raiit;Vr;i006.--

i Useful Links
i I -"i 

C-oqpy1-e-1u-g+gg l Leb Tool: naarLAelTLSTP"** woriaivriFowei Simulator

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, Ay 2023-24

Teaching Scheme Examination Scheme (Marks)
Practical 2 Hrs/ Week LAl LA2 Lab ESE Total
Interaction 30 30 40 100

Credits: I

1

2



CO-PO Mapping I

The strength of mapping is to be written as l: Low, 2: Medium, 3: High

Assessment

There are three components of lab assessment, LA 1 , LA2 and Lab ESE.

IMP: Lab ESE is a separate head of passing.(min 40 o ),LAl+LAz should be min 40oh

experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the Iab course. The experimental lab shall have typically 8- I 0 experiments and

related a9tlvities if any,

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24

Proqramme Outcomes (PO)

I 2 J 4 5 6

co1 2

c02 2

co3 2

Assessment Based on Conducted by Typical Schedule Marks

LA1

Lab activities,

attendance,

journal
Lab Course Faculty

During Week I to Week 8

Marks Submission at the end of
Week 8

30

LA2
Lab activities,

attendance,

journal
Lab Course Faculty

During Week 9 to Week 16

Marks Submission at the end of
Week l6

30

Lab ESE

Lab activities,
journal/

performance

Lab Course Faculty and

External Examiner as

applicable

During Week 18 to Week 19

Marks Submission at the end of
Week 19

40



P1osra;1me---..ffi*#
I Course Code ; 7piil{ -i Lourse uode i 7pS545
I Course Name -----*-lsernirm

I
I

I
,

I

t--
I

-ffi i;h;;d-C,ii.s; ;f E ;gi#;ils; Silsii
(G ov er nm ent A i de d Autonomous I ns t itut e)

AY 2023_24

Interaction 30 j0

Credits:

Course Objectives

I

I*t

Total-- ioo

i - 2 --.rs susse!! 
"rslrssrlsierure$leile!9r,r9glreu[ry. 

-

I Al !he,9,9d of the 9-oy1se, g9-ege{erte_;li1#,;i;iiiJ {ii,,--- :

co i 6ourse outcome Statement/s I rr*^r^-- r Tov^-^'-., ii
i uu i course outcome Statement/s I rr."rr-v i ,rrr.r-, :
1tlir
. c--ol ; Cp9!"" n"r,nq1u1.g...iiuipioblim. " -Level , Description 

.

I ; solvingtheproblem 
rBtrrEEIrrrB Ilretnoos -- - ---'- '-^ I VI ] Creating

t;^:=1;-;+___ i '- 
i

I 
coJ 

r 
D"I.to,p.,tre nioiect ana its re.su , -i-*;ru.*-l

t tmethodology. - V I -'*'--"'

i I

l:-----:--
I iiJ oiii",tiiron ii', i #; ;iii* ffi ;ile -ir;";;ui#1ittil;#ultJ;ilf .. 

i;d;iiiv -pi",..- 
uvlI understanding the working of particular industry application. Formulate the problem, select design and

I methodology to find the solution' construct an electrical system by using appropriate hardware software1

I llll];,t]1's.tudent 
should conceive, design and develop the idea leading to a project/product. The studentshould submit a soft bound report at the end of the semester. The final product as a result of Industry project

should be demonstrated in phases at the time of examination.
This will helo student to understand structured management in industry, sustainable development, with1..

r 
con:-lder1ion 

t-o 
bo!! gcigntifig*a1d^-"t!p{ r_p:gt! _lld its presentation with technicar report.

% _ Textbooksr u^tuuvN

|l1To-beug9db.a;edoq9-e1.ctedffi

-t
Useful Links

-j
I
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me Outcomes (PO

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

There are three components or lab assessmer,. iil:tal"rInd Lab ESE.
IMP: Lab ESE is a separate head of passing.(min 40 yo),LAI+LA2 should be min 40Yo

LA1

Lab activities,

affendance,

journal
Lab Course Faculty

During Week I to Week 8

Marks Submission at the end of
Week 8

30

LA2
Lab activities,

attendance,

journal
Lab Course Faculty

During Week 9 to Week 16

Marks Submission at the end of
Week 16

30

Lab ESE

Lab activities, I Lab Course Faculty and

journal/ External Examiner as

performance i applicable

During Week 18 to Week l9
Marks Submission at the end of
Week 19

40

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.

(t
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Walchan.d 
-C,oilegg 

of fngine.ii"g,su"gfi "'
.(99.r_st!!!g!l_at_4s44q-enwp!!!lr,rlit"lb:

pxam!rat-io-", S g l g - " eUa f Uq.ISE i ESE"-. ......;-........- ....

_- *2!_
iri"r

100t50

i -l
')
;
f-..---'-..

Crgdils:3 
--*-'*-"l

and reliability evaluiiion

Bi;;-;; -

Taxonomy
Descrip_tion

, Understanding :

Course Outcome Statement/s

III

ry

*_:=y:::r_Yvllllllr! i_
i

Factors affecting to System planning, Short Term i

Applying

ii,i;i,yiii,i,g

: Introduction, Ob-fectives &
i Planning, Medium Term Planning, Lorgre.m Rtannlng, R;il;;';;;; j

' il i ll'::*'i"n, Load characteristics, Load Driving parameters, Spatiar Load, : t'orecasting, Long Term Load Forecasting i4ethods, Tiend Anarysis
1-- -- -*--Ig9lq"r9tl*UqqgU,rg.Ere]]!g Analysis, Nu"m=&al=aa.rb 

"__
j i S,""1:",::"r^"11.^:.: *1?gr?,:.0 

Resource planning, Generation SystemI rrr i *"^1.1:,l"ss 
of Load (calcutation and Approachd;%;;;"il"r.,'""J*,r,

| ' t'xpansron, Scheduled outage,. Loss oi Er".gy, Evaluation 
-Meihods,

j ; 
Interc.onnected System, Factors Affecting Interconnection under Emergencyi-_ Assistance.

l.n-^-^_.i-.-;;***---:*--.*-.*-'-

Planning,
Load Forecasting

Transmissio" fUr-ing-=*-'- %

}j::iy:].:l1 oljeltives .ol rransmission planning, NetworkIV ' r'!r,wuur'rrur, \JDJecuVeS of rransmission planning, Network :Reconfiguration, System and Load point Indices, Data required for ,

; Radial Networks, Network Reconfiguration, Evaluation Techniques, ,v i Interruption Indices, Effects or I-ut.*i-ol.t.iurti"r'protection, Effects of ,

i 3[::l,T::,,1,*:.j,:-:l Protection Failure, Effects of rransferrtne r_oads, ,i _ _ : P_iqtlbutio_nnsljalili$lndlee_s

l

1 _ reacn_ipg_Sffi-
i *u:,,:",_ ___]:i_ffijsCl_-_,- MSj_; Tutorial ; -- :

ili

course contents for F Y M Tech Programme, Department of Electrical Engineering, Ay 2023-24

First Year M.

Professionat Et;;til; i :-po;;;
E_lec{jcal f ransm is Jio, ind

To understand the

To understanO UiJic

At the end of the the students will be able

Bloom's
Taxonomy

LevelUnderstand Load

l"l:1[],:.reration. i.ans*isri- ara SLtriUrti* plannin[ and

different re I i;bi i iit ;;;ffiiio;

Course Outcomes with Bloom,s



[-- Reliability:
: Reliability, Failure, Concepts of Probability, Evaluation Techniques (i) i

VI : Markov Process (ii) Recursive Technique, Stochastic Prediction of Frequency 
'

r and Duration of Long & Short Interruption, Adequacy of Reliability, :

1:
:.,i
:
i
i

Rts.;iii;"!; .sfia;,pr.,;,ff.-,l'?lif;l ,Hiiip,uri;h4 b"*p",y arq ; . '

Hossein Seifi, Mohammad Sadegh Sepasian, "Electrical power system planning, Issues, ,

:l
:1

References
noy eittinton & Ronaid N. Aiiil "R"riuuirity Evituaiion oiP;;;; Syit.*". springei

;Publicatio
: T. W. Berrie "Electricity Economics,

r-'
I

I

Useful Links

CO-PO Mapping 
i- Pr"gra;*" Ort"r-.(PO) - ---- - -:

---T- z *-l-- i--f"4-*-f*-*t--^f--6 - i
- ----- i - i----f-- z -: i----T-'4 - I-- -s ---T-----'

Coi---1----i---l----

tii; aiia"sih ;iffirpirg i;i; #;.iiien ai l: I-o*, i, Madi;-, :: Hietr

Assessment

MSE shall be fypically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40oh weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40Yo marks in (MSE+ISE+ESE) are needed and Min. 40oZ marks in

ESE are needed. (ESE shall be a separate head ofpassing)

#
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Walchand College of Engineering, Sangli
(Government Aided Autonomous Institute)

AY 2023-24
Course Information

Course Objectives

Bloom's : Bloom's
i Taxonomy i Taxonomy i

col i outline rtaffi-arir aeverop stlrs toaesigr;al-?: ' ura..ffirg 
Ianalyze EHVAC line. 

i

i'

tllodule Module Contents
Introducii;;, di;;i;ii;; ;i ii;"- uno C.runa Faia*ete.s,

i Hours
Voltage

Gradients of Conductor and Corona Effects.
A. Introduction: Engineering aspects and growth of EHVAC transmission i

line trends and preliminaries, power transferability, transient stability ,

limit and surge impedance loading 
icalculation of Line and Ground parameters: Resistance, power loss. i

temperature rise, properties of bundled conductors, inductances. and .

capacitances, calculation of sequence inductance and capacitance Iine
parameters of modes of propagations, resistance and inductance of .

ground return. 
ivoltage Gradients of conductor: charge potential relations for multi- :

conductor lines, surface voltage gradients on conductors, distribution i

ofvoltage gradient on sub conductors ofbundle. 
icorona Effects: I2R and corona loss, corona loss formulae, charge ,

voltage diagram with corona. Attenuation of traveling waves due to
corona loss Audible noise; corona pulses; their generation and
pfopertigl, 

]imits for radio interface fields.

waves at power frequency, differential equations and solutions for general
case, standing waves and natural frequencies , open ended line; double
exponential response, response to sinusoidal excitation, line energization with
trapped charge voltage, reflection and refraction of traveling waves.

B.

C.

D.

II

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, Ay 2OZ3-24

Programme
J!t, Je_c[. G_owe_1 S_yqtem En gineering)

Class, Semester First Year M. Tech., Sem II
Course Code 7PS532
Course Name Professional Elective 3: EHVAC
Desired Requisites: Power System

Teaching Scheme Examination Scheme (Marks)
Lecture 3 Hrs/week MSE ISE ESE Total
Tutorial 30 20 50 100

Credits: 3

I To understand parameters of EHVAC line

( 2

3 To develo-p_ a skill to undelsrand powei freq,g!"y toii;ges a#opea-in_EAV-Ac 1tn",To develop a skill to understand insulation coordinefinn hqqcrt n. tichroni--4

Course Outcomes (CO) with Bloom,s Taxonomy l,e"ef
lourse, the students will be able to.At the end ofthe

CO Course Outcome Statement/s

I
6

7



III

IV

VI

Lightning and Lightning Protection
Lightning strokes to lines, their mechanism, general principals of lightning
protection problem, tower footing resistance, lightning arresters and protective
c haracteri stics, different arresters and thei r characteri stics.

i o;; %ii;s. il EHV Sili;ilC;;;;;d bt $iiaiiing operations
Over voltages their types, recovery voltage and circuit breaker, Ferro ,

resonance over voltages calculation of switching surges single phase i

ivalents.I i equlvalents.
li-

, I Power Frequency Voltage Control and Over Voltages
1 l a!^^^-^t:-^A ^^6^+^-+^ ^L^-^:-^ ^r'-r^6+ ^:-^l^,.1

I

_l
I

Generalized constants, charging current, power circle diagram and its use,

voltage control shunt and series compensation, sub synchronous resonance in ,

1e1ie,9 capacilor compenpted !i!e! ?!{ g!at!9 qeagtive,-compens?j-in_g- sy_stems. 
.

Insulation Coordination 
i

Insulation coordination, Insulation levels, voltage withstand levels of protected :

equipment's and insulation coordination based on lightning, Design of :

EHVA_C lines,

i___-_,.1
I

6i

Textbooks

1
. Rakosh

Edrton
Das Begamudre,

2008.
"E,HVAC Transmission Engineering", Wiley Eastern Limited, 3rd i

1.,..--..:-:-: I"J
I

i

L-
1

,*-

References
-T;ia, con.n. ':-tufuC iia-iioc-ri*'-*x'ioi syir;;-i;;i;;;;;i,"g - 6;t;,'i; ;,;; D;;ii;';i'

I EHVAC and HVDC Transmission Engineering & Practice: S.V. Rao

iTwian Gonen, "Electric Power Transmission System Engineering-Analysis and Design", John
J

Useful Links
I

I
t

I

CO-PO Mapping
P.og"u--" Ort"o-"

li2,3l4"si6
co1,3i,iti

---t--"1-"--__:*

1 The strength of mapping is to be written as 1: Low, 2: Medium, 3: High

rli
ii2j

Each CO of the course must map to at least one PO.

co2lii3ii:t
CO3llii;io:

---i 

- 
| 

- 
---*t 

j

I Assessment

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules I to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40Yo weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min.40Yo marks in (MSE+ISE+ESE) are needed and Min. 400% marks in

ESE are needed. (ESE shall be a separate head ofpassing)

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24
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Walchand College of Engine.iirg, Sangli

(Goverlment A ided Auto,Tom(ms Institulel

Examination Scheme (Marks)
ISE

- )n-
Creditsi

I r 
I 1.1ff1';:,:'le 

6o;i;as;;rb;;r;,*o" iliffiil,6sil,i;a il;,ffi;d;ils ild

i 3 | ro lmparr knowledge;ila;io;;ilqAiG ril;i;;',;;;i;;.;;;-r,i;5;;;i;;r;a;#;I '. ''- -:"r*^ l-."6: yr,,v1r ruLts tlaolrlg lxooels, lnarket architecture and rnarket power.
Course Outqomqp.(CO) witlrBloom,s Taxonomy LevelAl the end ollhc cortrse. tlre rtudenls uillbe able ro.

' ' r^--.-- . 
- -i-bloo-;. I eioo,n;;, co course outcome Statement/s i rl-l"^"-y Taxonomy

, coi -; n".ogniri i"i"ni changes o".r.ring rn trri itiritur. oi oo*". ' 
Level Description

i-^:: 1 
sgppr! utililieq and ele-c,ii",rpprv *r.t* - ur PUwtrr r r I Remembering

l

Module . Module Contents

Total
ioo

: Introduction to Basil Cffi;p6----- Hours

6

Basic concept and definitions, privatization, restructuring, transmission open
access, wheeling, deregulation, components of deregulated system,

II

i ud,runtlge1s of competitive system.
Power System nerJ.uct""i"g -

, An overview of the restructured power system, Difference between integrated
j power system and restructured power system. Explanation with suitable

; n3ctj9al91yn!es.

model,

t-

IV

, Separation..of ownership and operation, Deregulated models, pool
, poolgld bilateral trade model, multilateral trade model.'!--- --' --------- .

, 
IndePendent System operator activities in pool market, Wholesale electricity

. 
marfet characteristics, centrar auction, singre auction power poor, doubre

j iy:|i"r. 
power pool, market clearing and pricing, Market power and its

-,- 
Mil,gutio_n ]e,c!1iques, Bilateral trading, AnciIlary services.

jm

V

Transmission Pricing
1 Marginal pricing of erectricity, nodal pricing, zonar pricing, embedded cost, I i: Postage 

:ruTp 
method, contract path method, Boundary frow mettroa,'rrawl i , i

-.*1: method, MVA - mire method, comparison of different methods. i 
,

l
CourseContentsforFYMTechProgramme,DepartmentofElectricalEngineering,AY2023-24

A,Y IUZJ44
(-orrrso f-f^-'--*:^-

,inecrin -\
Programme i--- --- ---

. M, Teclr (Poyer_Sys!9m En!
Class, Semester lirst Year M. Tech.- Sem II
Course Code 7PS533
Course Name Professional F.lectiruc 4. Paorr,,^+,,-J;:--
Desired Requisites:

r vvYur oJ
Power System gnsi;e;iil;

1 'eaching Scheme
Lecture 3 Hrs/week 1VlSlil ESETutorial 30 50

I

7

6



Congestion Management
operation, explanation with suitable

(TTC), Available Transfer Capability
' Congestion management in normalVI i 
"*u,ipl", 

Total Transfer Capability
,

: (ATC).

i Textbooks ,

r ' Loi Lei Lai." Power Sy.ttem Restructuring and Dteregularion; Trading. Performance and| ,.

. ', M. Shahidhpour, M. Alomoush, "Restructured Electrical power systems: Operating, Trading:u ', and Volatility", Marcel Dekker Inc., New York, 2001.

r , H. Lee, Willis, W. G. Scott, "Dlstributed Power Generation: Planning and Evaluation", :

' , Marcel Dekker lnc., New York, 2000. :

, , i Lorrin Philipson. H. Lee Willis,t: i Dekker Inc., New York, 1998.

,Befefelggs
" (r"d, 

^ 
t r"d, 

"g 
E t, 

" 
t, i " 

Ut i h t i 
" 
t ;;d D rrc g"kt I 

"" 
", M"t""l

^ : K. Bhattacharya, M.H.J. Bollen, J. E. Daalder, "Operation of Restructured Power Systems",') 
,' t Kulwer Academic Publishers, Massachausetts, USA, 2001.

r i M. Shahidhpour, H. Yamin, Z. Li, "Market of Operations in Electric Power Systems; ,

Useful Links
1-- NiL

II
I

T
r

CO-PO Mapping

r . Programme Outcomes (PO) 
i
!

iiPOliPO2iPO3lPO4 IPOSlPO6:

: The strength of mapping is to be written as 1,2,3; Where,

!i
I
I

Medium,3:High
Each CO of the course must map to at least one PO.

i.Pol iPo2iPo3rPo4 lPoslPo6::---i*:

:coz-------',:-;

Assessmenta

i- ti;;;;;;;*"rt i. uur"a on MSb, rse and r,sE
i MSE shall be typically on modules I to 3.

, ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

. be field visit, assignments etc. and is expected to map at least one higher order PO.

I ESE shall be on all modules with around 40%o weightage on modules I to 3 and 60% weightage on

r modules 4 to 6.

I For passing a theory course, Min. 40%o marks in (MSE+ISE+ESE) are needed and Min. 40olo marks in

; ESE- are needgd, (pSE shal] be a gepalate lt-e-ad 9f pryging)

I

I

I

I

I

I
I

I

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24
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MSE-io
Examination Scheme (Milk t*-

IS_E : - ESE 
*--l 

Totat
*-39 i io - -- -, - -- iob

Creditsi3

! .L
j COI i Understa

. t.. .. .: - -...

2 I ::::::1":Tl:jfiffi;G;se i, rhe il; or;a;;;;;oa;;i ;;"m4;e; ioi ilail;io; moi;i &| , synchronous machines --'---''--""'Y

, -f-Ef*9-!g-t $iicrr i,irr"neraoieieCiii;;ia;i;eJfl:--::1'-:1'--==-.., -, '-o-ttvrr lll llls rrtrlU Of elgOtftCal dflvgs jL--::,*--*j--.'"-''...*.:-'--.-"'":'-..eaer**x*@******i
j CO I .n,sa^,A-,r^^_-- . : Bloom,s i Bloom,a 

__-j

; 
." 

, "ourse 
Outcome Statement/s I f"_rr".y ; T;"#;y 

,

i 
.Gfannlv.m- 

---_i -{-*-*!&4sry_lenalryr-----1--Cql I Evg!uare_ t1r._ piitgipgn_ig 9r e qictricar orivei
I

)'lodule Module Contents r r ^-. tytodule Contents
Introtluction to lhe Drire Hours

iBrief review of DC drives, closed roop speed contror, constant Hp and i

j constant 
::Tr. operation. Scarar contror of induction motor (frequencyj control), vSI fed induction motor speed contror, cSI fed induction motor

' 
!n99d co1{o-!, gfosgd,loop speed control block diagrams of induction motor.t**

II

i Abc,- dq transformation, transformation from stationary reference frame to
i 
tyj':h:"':usly rotating reference frame and vice versa. Equivarent circuits; of induction motor in dynamic dq stationary and synchronously rotating

, 
t:fbt:n.._frame. Permanent magnet synchronous machine dq equivalent

i ::1::f The rhree phase six srep bridge inverter, rhree phase pwM inverter,PwM techniques such as sinusoidar pwM, selected harmonic erimination,
space vector PW.M hysteresis band current control pWM

III f lj^Y,, 
tont.o, of induction motor, DC drive analogy, equivalent circuit,

j pnasor dlagram' Direct vector control and indirect vector control, stator flux-: oriented vector control
-i----------'-----

i 
s"1,ror:l"rs. vector control of induction motor, various speed estimation

i methods, direct vector control without speed signal, direct torque and flux.a ------) '.rrvv! vvw.vr vvrrrr(rr wrr,ouf speeo slgnal, direct torque and flux
, 9 

on 
lrg I m eth od ( Dlc)1ugp1i y-_"- .9r1lo]*1ld, ::l|3:.. i 1 

s 
i9n i1 s o f th e dri ve

IV

course contents for F Y M Tech programme, Deparrmen , rrr{P3rYkr,r, , Ay 2023-24
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PMDC and BLDC Drives
Permanent magnet synchronous motor drives, sinusoidal surface

drive, self-control and vector control of surface PM machine.

SPM machine drive (BLDC drive)

i DSP control of the Drives

I

PM machine I

i
T--__-^_^:l^l !

I

I

i
I

I

r Digital Signal Processor for induction
, block diagram for PWM waveform

. cilcuit and event manager interrupls

Trapezoidal i

motor drive, event manager functional
generation, quadrature encoder pulse

_l_

-l

VI

B, K, ;:M;d;iip:;i,ii,iut;;;; j;iilbi;i;\CA;;;;;"
) PierrtiC" H4 orlraii pui. India

References

. t__ --e"ig' Vas. " veaor Ci,ittii,t il4c i9iiyaig';._C6r9!aq; Pi;t o"t 
'd. 

leee.
Hamid Toiyat and Campbell, "DSP Based Electromechanical Motion Control" by CPC press,
2004
N;d M;ffi, ")irinced Etectricai lrir:r' - l)oiiii'i,, ,iiiti';i ;;A-;;drtiii iini siiiiii,i".
John W_iley and sonp, 2001

Yasuhiko Dote, "Servo Motor and Motion Control Using Digital Signal Processor", Prentice

Y)l!Lrll'":,li|)i'a*iiil;:#r;,rrrrorlves_r,, Naloea p_ubriciiio i,,ii{ id1yioni,

2

J

4i
-----------"15r

Useful Links

! _ ,,llil*_,

CO-PO Mapping

Programme Outcomes (PO)

PO1 POz PO3

coz i : i I 3 I I I

CO3r:.:iili
i,::l_l

The strength of mapping is to be written as 7,2,3; Where, l:Low, 2:Medium, 3:High 
i

Each CO of the course must map to at least one PO. 
iL-1"r' "" "' "rr" ""*r"t

The assessment is based on MSE. ISE, and ESE.

i MSE shall be typically on modules 1 to 3.

i ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

i be field visit, assignments etc. and is expected to map at least one higher order PO.

: ESE shall be on all modules with around 40%o weightage on modules 1 to 3 and 60Yo weightage on

i modules 4 to 6.

i For passing a theory course, Min. 40Yo marks in (MSE+ISE+ESE) are needed and Min. 40oZ marks in
ESE- are needed, (ESE shall be a separale head of pa;,sing)

odt'y

j

I

I----t
{

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24
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Assessment



Walchand College of Engineering,
(Government A icled Autoniorow tnrtitfrul

t^

Examination Schem; (Milk i
ISE
-20

Credits: 3

i ,: --..-: ::'--.:Y:.',.":1.1\ )tuusllts w
1licn

Sangli

f*:---*-** Course Information
, 
*r:r_rrTu " __ ": _-_- f*.f;;ir_Cp;;;i_J;;i*_#ffi;ilsi

i :"-":f,l::!3!ne j Professio,nal Elective a: HVDC t.;r;mi;;i";
iPqirqlngsyisid - "" :j tr;ffi;i,F*;;s;";i;ffiffi,l,,g

l:^
L

ESE
50

Total
- 
ioo

Course Objectives, ; i ila';ilffi1;1*l**r*:*:**:ff;,.rf d;i",.T;;;1# ru; uvrrb_ tianimisiion iviiei,,i 2 - iJ!depens-11ate-s sse-.foineidi;iffii" lioiffit_r"d;a;t7otil"$#Jt?t;#tr#l;u#
,. 

..- . ...::...r.^ ". r.t.svr : lvvrr_l rl trtlus lll fl v uL: transmlssion system.

At the crrd olthe.orrr". il," sludenls r.r ill be able ro,

CO i ..nrrD.^A,.+^^_--o.. . : Bloom,s j Bloom;s\_(, j aourse Outcome Statement/s : f"_r.r_V , ,I.rrrri,
,, ,,,,,, , --, -- l - -, --,

, transmission System. 
r'vrvv'rvrr Jvrrvrrrgr ' , III Applying

.. -. ..-. .1.. ._ ... ..__.... .._1._:-.-.:"_],co2 Interprer peirormance-or-conuerr"i io, HVoc iranimiisi; i- - l-;^.i.,-:-^i i l'-"vr,rcrrw! \, uulrverter ror HVDC transmission i - i- -Aiiiliilni
I , systems. i IV 

i

Module Contents
Inlroduction to Hi.OC Transmission TechnologlI i comparison of EHVAC and ,uri- ,."r.,iirr,"r, types of HVDC i a j

; transmissigrsyst"rnl components of FtvDC transmission system '- j " 
'; an^atysis orUVDe con ---r- --''.-''-.-'--.-'--,-

':, Different modes of varve operation, o/p vortage waveforms and D c vortage i ,

il:

::":::1,^1*1o1, 
uld inverter operation, valve voltages, equivalent etectric?l i 7 iI I clrcult.converter charts.I ._ - - .--.- +--- ... ..- .-...:- I

v 
. llrmonic 

anarysis, filter design, minimum cost tuned A c firters, reactive
j p-ower requirements.j y.-Y.l]v_r r (,q-uu crnenfs.

vI 
i:"::::,:i"'..:':|]:PcrS, their control, introduction to HVDC right,i recenttrends in HVDCTS.

course contents for F Y M Tech Programme, Department of Electrical Engineering, Ay 24-zq

Control modes, control schemes and their compansons, energization and de_
?!::lsil?!'l qlb:i!g":, s111ing and stopping of D c link.

converter mal-operations, commutation fairure, over-vortages in HVDCTS,protection of convefters, D C reactor and damper circuits.



1 E.W. Kimbark, "Direct Current Transmission ", Win publisher.

References
1 J. Arrillaga, "H.V.D.C. Transmission", Peter limited.
2 S.Rao, "E.H.V.A.C. & H.V.D.C. Transmission", Khanna Publishers.

Useful Links
I Nil

CO-PO Mapping

Programme Outcomes (P0)

POl P02 PO3 PO4 PO5 PO6

col J

co2 J

c03 2

The strength of mapping is to be written as 1 ,2,3; Where, 1 :Low, 2:Medium, 3:High
Each CO of the course must map to at least one PO.

Assessment

th" ilil;*;;|il d;d;; MsE;isp uno Ese.

MSE shall be typically on modules 1 to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can

be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40Yo weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min.40Yo marks in (MSE+ISE+ESE) are needed and Min. 400lo marks in

ESE are needed. (ESE shall be a separate head ofpassing)
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Walchand College of Engine..irg,-
(G ov_ernm e-n1 A ide d Aulonomous Inst itute)

Sangli

AY 2023_24

l_. .yslarjsl:__ _'-* .le,c!$ryUl*, _E!g,!di!g) -_ _
; C-ourse Code -: 

Zbejor,

il;il";i'ffiil;, , lT;:i:iffi.:ty;;ffi'f;ll-x',;n1;ar.",1i.u,ol"",

students
Electric Drives.

.;..*. -. :-. - . 9o_qryg o-bjegt_ivg;
understand concept of fird;#;i;i

Credits: 3

tnb*f.Og. in aynimics arA controi of

- *--- |
Course Outcome Statement/s 

i

Bloom's
Taxonomy

Level

i... -' -' --: Bloomts
, Taxonomy
, D,qgcliptio_n

, Undelstandlng

Ap_plyine

Analyzing

II
III

IV

II

Fil;;;"t,i. ,f ni".J;[ D;H:3B"!e 
coqlen-ts,

Types & parts of the Electrical drives, Serection criteria of drives, motorrating, selection based on dufy cycle, serection of converter rating,fundamental torque equation, speed torques characteristics DC motor &Induction motor, multi quadrant operation of the drive, classification ofmechanical load torques, steady state stability of the drive, constant torque
and consfant Hp-- operalion of the drive, closed loop speed control.
DC Motor Drives
Methods of speed control, starting and braking operation, singre phase andthree phases full contro[ed and harf controiled converter fed DC drives,Multi quadrant operation of separately excited DC shunt motor, dualconverter fed DC drives, circulating and non - circurating mode of operation,
converter fed DC series motor drive, chopper control of DC shunt and seriesmotor drives, four q-u3-drant operation of chopper fed DC shunt motor drive.

17)s*t2-
course contents for F Y M Tech Programme, Department of E,lectrical Engineering, Ay 2023-24

]| 1T:+lgl ":ffi {ffiiprii "r "a.,"-r. 
oc anaAe;oto-s usintsor id stat. *ru"it".r.

;:J"".:". 
principreJ-orieieiiio,i-or eie"tiic M;i";. il; iiGift*; ii; ;iii"#;-,or.,;ail,a;i

At the end of the the _students wiii iie'aUfe

Explain the vartouJ iltetiJ u;ea in siectif Aiiv;.
thecontroJ tecrn1aueJ ro; Eiecili; a;il.; f"fi#"a;oiloi.

Analy ze the perfoimail;-of ;riouJ -Coriio r-i;diqr"i. ;;;o -i;
speed contror of erectric drives and select a drive for particurar



I ild;aiil; Moio" o.ir".

III

IV

r Torque equation, Speed control methods for three phase cage induction

I motor, braking methods, stator voltage control induction motor drive, VSI fed

: induction motor drive, constant torque (constant E/F and constant V/F),

, constant HP operation, closed loop speed control block diagram, Stator

I current control methods fed induction motor drive, speed torque

, characteristics of CSI fed drive, closed loop speed control block diagram,

, comparison of CSI fed and VSlfed lnduction motor lrive:
r SIip Ring Induction Motor Drives
, Chopper controlled resistance in rotor circuit, slip power recovery using

, converter cascade in rotor circuit, sub synchronous and super synchronous

i Synchronous Motor Drives and Brushless DC Motor Drives

. VSI fed synchronous motor drives, true synchronous and self-control mode,

I open loop and closed loop speed control of Permanent magnet synchronous

, machine, brushless DC motor drives.

Special Drives
Construction and operating principle of switched reluctance motors, Current /
Voltage control, torque equation, converter circuits, operating modes and

applications of switched reluctance motors. Solar panel VI characteristics,

solar powered pump, maximum power point tracking and battery-operated

vehicles.

I

VI

I

2
_-.;

J

:

\_..pii;i_:':!;iAe!,_"_yLs4 _rieeti4_D :
References

;;iiiai,i'",i;i;;;l;;i-ii;|;;;'i;;;i-D;i;;i:;;;;-NiiEl;ia;o lecture series by Prof. Shyama Prasad r

:

W. P. Robbins, r

, Das, _Department o-f Etggtrical Engine_e_ring, IIT K_anpur,

' "Power Electronics - Converter Application", By N. Mohan t.u.-ura"i 
"ra

: llElSgllical_ Dyive; I Concep! and app!i9-a!io-nl';Ye_dum

, htlps 
; 
//npte !, ac, i 

n/g-ou r;eLl 1 0 8 | 1 0 al I 0 8 ! 01 1,1,0/

' Each CO of the course must map to at least one PO.

1fitso?
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CO-PO Mapping
Programme Outcomes (PO)

I 2 J 4 5 6

col J

coz J

co3 J



Assessment
The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules I to 3.

ISE shall be taken throughout the semester in the form of teacher's assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40oh weightage on modules I to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40o/o marks in (MSE+ISE+ESE) are needed and Min. 400% marks in
ESE are needed. (ESE shall be a separate head ofpassing)

<p 9+\t*.'

(

(

Course Contents for F Y M Tech Programme, Department of Electrical Engineering, AY 2023-24


