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Department of Electrical and Electronies Engincering

Minuwtes of the Bourd of studies of Department of Electrical and Elecironics Engineering

meeting held on 28032023 0t 11 AM.

The following members were present in the meeting.
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Department of Electrical and Electronics Engineering
BOARD OF STUMES MEETING NOTICE

The Board of Studies rnn:l:ing ol Electrical and Electronics Engineering department is
scheduled 10 be held on 28032023 51 11 AM. You pre reguested to make 1| convenient to attend
the site.

frems on Agenda:

1. To discuss and decide the course structure and sy llabi of 11, 111 ¥ear ond 1V Year B Tech
Flecirical and Electronies Engineering for the students admitled from the AY 2022-2]
(R22 Regulmtion). Annexpre - 1

2. To ratify the cousse structure and syllubi of Minor and Fonor Degree Courses for
students admitted from the AY 22-23 (22 Regulption). Annexure— 11

3. To discuss and decide the syllobi of the subjects offered by EEE Department Tor other
depuriments mdmined under R22 Regulation: Annexure - 111

1. Electrical Technology (for [T B. Tech ECE 1 semesier)

2. Conrol Syswems Engineering ( for LB, Tech ECE | Semester)

1. Basic Electrical Engineering | lor Il B, Tech Mechanical 11 Sem & 11 B Tech Civil [
=em)

4. Busle Elecincal Engineering Laboritory { for 11 Bolech Mechamical 1 Sem & 1

H. Tech Cuwil 11 Sem)
3 Open Electuve Courses
4. To discuss and decide substitute subjects for rejoined students of B.Tech R21, R20, R19
regulations (VIIT Autonomous). Annexure - IV
5. Tu Approve Panel o Examiners.
6. Any other maner with the permission of the Chair

Chairperson
BOS of EEE
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Department of Electrical and Electronics Engineering

Resolutions
Ttem No.l: To discuss and decide the course structure und svllabi of IL 11T Year and 1V

Yeur B. Tech Electrical and Flectronies Engineering for the students admitted from the
AY 2022-23 (R22 Regulation). Annevure - |

The Chairperson presented the course structure and syllabi of 11 Year, Il Year and IV Year
B Tech. EEE courses. P M. Sushoma, JNTUH Nominee opined to include few applications
of FIGA in Digitml Electronics Course, She further suggesed o include o microcontroller in
Microprocessars and Microcontrollers Course.

Mr, I Chow Reddy BOS member advised o include a book titled “Microprocessor
Architecture, Programming and Applications™ by “Rumesh Gaonkor™ in the list of Reference
Books 2= it would cowver the entire svllobus.

Mr. (i Suresh Babu opined that courses like Analog Electronics, Digital Electronics,
Microprocessors und Microcontmollers may be approved by EEE BOS Hoard us those subjects
ur dealt by mony of the members of BOS. All the members of BOS agreed for the some
After deliberations and discussions, the commiitee passed the following resolution.

Resnlution{1): The members after thoreugh discussion approved the course structure and
syllabi of [1 Year 111 Year and IV Year B. Tech. in Electncal and Electronics Engimeering for
R22 Regulation as per Annexure-|

Noted and Approved.

liem No.2: To ratify the course siructure and syllabi of Minor and Honor Degree
Courses for students admitted from the AY 22-23 (R22 Regulation). Annexare -11

The Chairperson presented the course structure and syllabl of Minor and Honor Degree
Courses approved in the earlier BOS meeting held on 28.00.2022, The members of the BOS
opined that the sume course structure and syllobi may be implemented lor students admtied
during the AY 22-25 (K22 Regulation) as per Annextre - 1

Resolution {2): The members approved the course structure and syllabi of Minor and Honor
Degree Courses for students pdmitted during the AY 22-23 (R21 Hegulations) as por
Annesine - 11 The BoS Chairperson 15 authorzed (o choose and approve equivalent MOOCS
eourse in the place of any course in Minor und Honor Degree Courses Tar altainment of
credits by the students.
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Department of Electrieal and Electronics Engineering

Ttem Noo 3: To discuss and decide the syllabi of the subjects offered by FEE Department

to other departments admitted under RZ2 Regulution: Annexure - 11

(1) The Chairperson presented the syllabi of sabjects offered o B, Tech ECE. Mechameal

and Civil Engineering Branches viz:

Electrical Technology (for 11 B. Tech ECE [ semester)

Control Systems Engineering | for 1 B, Tech ECE | Semester)

Rasic Electrical Engincering ( for 11 B, Tech Mechanica! 11 Sem & 11 B.Tech Tivil Il

Sem)

4, Busic Flecinen! Engmmeenng Lobomtory ( for 11 B'Tech Mechanical 11 Sem & I
B.Tech Civil Il Sem}

T 11] -

(11} Further, the Chairmperdon presented subjects along with syllabi ofTersd a5 Open Flectives
fior other Branches of Engmeering under R22 regulation in the college vie:

1. Sustainable Energy (COF-1)

2, Power Applications of lectricity (OE-1)

3. Energy Conservation and Manspement (OE-2)

4. Indusirial Flectrical Sysmems (OF-2

5. Electric Yiehicles and Hvbnd Vehicles (OF-3)

6. Energy Stomige Svsigms (OE-3)

After disoussion and delibermion the comminee opproved the subjects along with the syllabi
and paszed the following resolution.

Reselution (3): The members alter thorough discussion approved the syllabi of subjects
lfered 10 B, Tech, ECE. Mechanical and Civil Engineering Branches niwd Open Elective
subjects affered w0 other Branches mentioned in Jlem 3 as per Annexure <11

Noted and Approved.

ltem No. 4: To discosd and decide substitute subjects for rejoined students of H21, R20
and R19 regulations (VAT Autonomous). Anoexure - IV

The Chairperson presonted the substitute subjeets for rejoining students of R21, R20 and RI9
(VIIT Autonomous) as per Ammexure - 'V

After discussing various aspecis of the subjects the commianiee passed the Tollowing resolution

Resolution (4): The members after thorough discussion approved the substitule sulbjects for
rejoined smdents of R21. R20 and RT19 (VT Autonomous) as per Annexune -1l The Bas

Chairperson is suthorized 1w choose and approve the substifule subjects for refoined students.

Moted and Approved.
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Department of Electrical and Electronies Engincering

Item No. 5: To spprove the Panel of Examiners

The Chairpersen explained on the requirement and emphasized on the panel of examiners.
whiose services will be utilized. as and when required for preparation of the guestion paper Tor
End Semester examination and also for evnlustion of the Answer senpts of the End Semester
Examinations. The panel of the examiners will be prepared in consultation with the senior
faculyy of the depariment. They will be pad retnimeration s per the recommendations ol
College Finance Commitioe,

Resolution (5): The commiliee of Bab, after discussion. authorized the Chairperson of BoS
o prepare the Panel of examiners; as and when required i consultation with the senior
foculty members for bath B, Tech, (EEE) courses under R22 regulntions: The snme may be
submitted to the Exumination bronch ( Aulonomous) for further processang,.

Noted und Approved.




Annexure — 1
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k22 B.Tech EEE SECOND YEAR COURSE STRUCTURE

S.No.  Couwrse Course LT | P Credits
Category Title
| BS-5 | Complex Analysis and Fourier Transforms 3 | | | 0| 4
2 | PC-1 | Netwirk Annlysis EINNE 3
3 | ESs6 | Analog Electronic Circuits I3[0 0 3
4 | PC-2 | BElecineal Muchmes- L300 3
5 | PC3 | Eleetm Magnetic Fields 2100 1
6| PCLab-1 | Electrical Machines Laboratory-1 ool 2] 1
r _i_ PC Lab-2 | Networks Laboratory Q|0 (2 1
& | PCLab-3 | Electmical Simulation tools Laborniory g0 2 |
4 | HSMC-1 | Professional Communication dlolo] 1
Total Credits 1701 | b g1
1l YEAR 1| SEMESTER
S No.| Course Cotrse L | T | P| Credits
| Category Titke
| _PC4 | Power System-| 0| a 3
=i3 PC-5 | Measurements s Instrumentition v 00| 3
[ 3 PC-6 | Electrical Muchines- 11 RN EIE
T4 | ESH | Digtal Elecomes 2o o] 2
5 | PCST | Control Systoms il hla 3
& ES Lab-4 | Analog Electronic Cirenits Laboratory 0| o2 I
Lt PC Lab-4 | Measurcments and Instrumentstion 00| 2 |
lahoratary —————— |y | | | —
| 9 P Lab-3 | Electrical Machines Laborastory-1] D02 1
10 | PW-l | Reaktime Rescarch Project/ Field Based | 0 [ 0 | 4| 2
I Project [ lle ML
11 ES9 | Duanrunative Methods and Logical 21010 1
Reasoning
| Totel Credits 60|10 3
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R12 B.Tech EEE THIRD YEAR COURSE STRUCTURE

HIYEAR I SEMESTER RN
S.No.,  Course Course L | T /| P Credis
Category Title :
! PC-8 | Powet Electronics 3 11]of 4
rd PC-49 Power Systen-11 3 | 0| "4
3 PC-10 | Mucraprocessors & Microcontrollers FlOG[O] 3
4 PE-I Prifess onal Elegtive-] {3 {01 D 2
5 OF-1__| Open Elective-1 1o ol 3
i PC Lab-ir | Microprocessars & Microcontrollers + I I O |
B Laboratory
! PC Lik-7 Control Svstems Labortory b 1oz l
H H&S 1ab-2| Advanced Enghsh Communication Skills 0| |2 |
Laboriory
0 MC-1 Environmental Science 2 10]D {1
. Tutal Credits 1712 | & 0
M YEAR I SEMESTER
S.No| Course | Conrse Title Lo TP | Credits
Category
i HE&S-2 | Business Economics and Financial Analvsis I 00 1
2 PE-2 | Prolessional Elective-11 J | oo 3
3 PC-11 | Power Semrconductor Dm.--:u i 0] 3
4 PC-12 | Power System Protection 3 ao 3
5 OE-2 | Open Blective-11 1000 k|
i PC Lab-8| Power Electronics Laboratory 0| 0] 32 |
7 PC 1uab-8| Smulavuon of Power Converters Lab 0| 0| 2 [
B PC Lub- | Power Systen Lahormtary 0| 02 |
i
G PW-2 Inﬁuﬂry Oriented Mini Project! Intermship 0| 0| 4 .
i | MC-2 | Gender Sensitization 200 0
Total l‘.."rudlu 17T 4 20
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Y P ¥ C " i 4
¢ o b ot - e iy 1-: o

B

¥

i

-
=
-
i
.




R212 B.Tech EEE FOURTH YEAR COURSE STRUCTURE

IV YEAR I SEMESTER

VIDYA JYOTHI
HETITUTE OF TECHMOLOCY

']

T S T T T ]

[Aucridited by WAAC & KBA, Approved by ALTE Mew Delli & Permonsntly Affiieed w [NTOEH]

8. No Course Course L |T)| | Credits
Category Title

=y PL-13 | Electric and Hybrid Vehicles e o I 4
2 P-4 F'L'IH.-'-LTS}- gm ﬂlpﬂrﬂllﬂl‘l and Control 3 | 0f 0D 3
3 PE-1 | Professional Elective-111 39D -
4 OE-3 | Open Elective-111 3 D0 3

- H&S-3 | Essentinls of Camputer Netwarks 21010 2
i | PC Lab-11] Simulalion of Renewible En:rg:_l.r Systems 0|04 F.

_____ A | Lubomtory S I I ——
8 PW-3 | Project Stage — | HERE X |

| Total Credits 1411 /10| 20
IV YEAR 1l SEMESTER
8. No.| Course Course L T|F| Credits
Cutegory Tithe
| PC-15 | Utilizntwn of Electricnl Energy [ 3 0 [ 0 3
2 PC-16 | Power Clectrumic Applications to Renewable | 30 0| 0 1
Encrpy Systems
3 PE-4 | Professonal Elective-1V om0 3
4 PW-4 | Project Stage — 11 m:ludmg Stmnr 0| 0|22 Sk
| Total Credits @l0j22] 20
b U
1, ! 2 ']';: |l 2 - 4
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Professional Elective - 1
| 16T Applieations In Electrical Engineering
|2 Electrical Energy Congervation and Auditing
3 Cyber Physical Sysiems
Professional Elective - 11
il Al Technigues in Flectrical Engmeering
1 | Modern Power Elecionics
3 | Wind and Solar E:mry SYEICImS:
Professional Elective-ITI
[ ] Power Quuhity & FACTS
d Solar Power Burleries
3 | Advanced Control of Electric Drives
Professional Elective-T1V
1 Smar Grd Technologes o
2 Muchine Learning ﬁiﬂp_c:ulum te Electrical | anmamng
3 Embedded Systems
Open Electives offered by EEE Department
Open Elective - 1
1 Sustainable Encrgy
2 Power Applications of Eleciricny
Open Elective-ll
| Fmvergy Conservation und Management N
2 lruiu:.mulf_lm.r.nml SﬁMms
Open Eleetivettt.
1 Fleetrse Vehictes nnd Hyvbrid Vehicles
2 Energy Storage Systerns

g
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R11 B.Tech EEE SECOND YEAR COURSE STRUCTURE

11 YEAR | SEMESTER
8. No|  Course Conrse L| T | P|Crudits
Code Title |
| B5-5 | Comples Analysis and Fourler Transforms | 2 | 1 | 0 4
2 | Pl Netwirk Analysis o 0 A L N - X
k! ES-6 Analog Electronie Circuits Y00 L)
4 PC-2 | Blectricul Machings-1 3 3
5 PC-3 | Eleotro Magnede Fields [ 3lolo] 3
f A223284 | Electrigal Machings Lubummr,-i G|.0| 2 I
7 AZI3285 | Metworks Laboratory | Q0| 02 |
- AZ2I286 | Floctrical Simulation fook Laboritory Q0|2 |
9 HSMC-1 | Profissional Communication il |
| Totul Credits 17/ 1 | 06| 20
11 YEAR Il SEMESTER
(8. No.|  Course Course L | T | P| Credits
1 PCA | Powsr System-] 310140 3
2 PU-5 | Measurements and Instrumentation 3 100 i ‘
3 PC-a Electrical Mochines-11 3 n|n 3
4 | ES-E | Digaal Electronics 2 10140 p
] Pe-7 Controd bﬁturnu 1100 i
f AZZ288 | Analog Electronic Cicuits Lobaratory || Z 1
8 A224280 | Measurementy amd Tnstrumentition 0| 0|2 1
L Laboratory
9 A224290 | Electrical Machines Laboratory-11 0 | 0|2 i
10 PW-1 | Realktime Research Project! Field Based 0|0 4 2
. .| Frojest i
] ES-9  [Chuantitative Methods and Lﬂga:ul 2 | 0|0 [
Heasoning
| Total Credits TN RETIET
\ bl 4
I lﬂ“u 2 | Do 1 W a.
- )~ LY
5 o B O e o
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NETWORK ANALYSIS
B, Tech, 11 Year | Semester L TIPIC
Eu:nrul Ouicomes:  After going through this course the student will be 3 1
able (o]

COL.Obinin iwo port petwork parameters Jor applications,

CO2. Observe the transionl response of various B, L and C circuits for different exetations.

CO3. Observe the transent responss of variows R, Loand C cireuns for defferent exematons
using Laplice Transforms

COM. Exnmime the behavior of polvphase circuits.

COS. Design of vanous filters

UNIT-I:

Two port nefwork paramelers: Open coeuil  mpedonce,  shor-credll  admittonee,
Transmission, Hybrid parameters & mier-relationships, Seres, poarallel ond eascade connection
of two port networks, System function, and lrpedance and admittance functions,

UNIT-11:

Transient analysis: Transient response of R, L & © gireants, Formulathon of integeal
differential equations, Inftial conditions, Trinient Response of RL, RC and RLE {séries and
pirnllel) networks subjected (o internal energy, Response 1o impulse, step, and ramp,
expanentil pod sinpzoxdal exoitations,

UNIT-111:

Elecirieal circuil Analysis using Laplace Transforms: Application of Laplace Transforms 1o
RE, RC und RLC {senes and pamilel) Networks forumpulse, step, and ramp, exponential and
simusondal exoations.

UNIT-1V:
Poly-phase Circuits: Analysis of balunced and unbalinced 3-phase cireuits, Stur and defi
connections, mexasurement of thice-phase power for batanced and unbalanced loads

UNIT-Y:

Filters: Classification ol fikers — Low pass, High pass, Hand pass and Band Elimination,
Constamt-k and M-derived Ohers-Low pass und High pass Filters and Band pass and Band
eliminution filters (Elementary treatment only)

L‘J-JP} 2 i‘; ;f‘. ] @A@;D i
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TEXTBOOKS:
1. Van Valkenbure M E. “Network Amalysis™, Prentice Hall of Indin, 3% Edition, 2000,
2. Ravish It Singh, “Network Anafysis and Synthesis”, MeGrowHill, 2% Edition, 2019,

REFERENCE BOOKS:

|. B. Subramanyvam, “Electric Circust Anabvsis”, Dreanech Press & Wiley, 2021,
2. Jamcs W. Nilsson, Susan A Riedel, “Electric Circuits™, Pearson, 11% Edition, 2020,
1 A Sudhakor, Shysmmohan § Pall, “Crreuits and Networks: Analyses pnd Synihesis™,

MeGrow Hill, 5" Edison, 2017,

" ﬁ,,;— i 11';} i1 gt
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ANALOG ELECTRONIC CIRCUITS

B. Tech. H Year [ Semester

Course Outeomes:  Adler going througl this course the student will be
able to: J (3

LIiT|PF|C

COLl.  Demonstrate the concepts of semiconductor (heory.,

COL  Interpret the characterstics ol differem semiconductor devices with s
apphications,

C0O3.  Apply different blading teehnigues of transistors for amplification,

CO4.  Analyee cransstor gep e using simol] sigon] model.

COS5,  Describe the behaviour of special purpose hodes.

UNIT I
Diade: PN junction Dawode - Characteristics, Current equation, Tempersture dependence, Static
uned Dynamic resistances, Equivalent cireuit, Dilfusion and Trangition Capscitances.

Diode Applications: Rectifier - Half Waye Reetifier, Full Wive Rectifier, Bridge Rectifier,
Rectifiers with Capacitive Filier, Chpperd and Clampers.

UNIT 10

Bipolar Junction Transistor (BJT): Principle of Opemation ond charnctenstics - Common
Emitter, Cormmon Base, Commun Collector Configurutions, Operuting point, DU & AL |oad
lines, Transistor Hybrid parameter model, Determinotion of h-parmmeters from tmnsistor
charscteristics, Conversion of h-paommcters.

UNIT I
Transistor Biasing and Stabilization: Bias Subility, Fived Bins, Collector 1o Base bias, Self
Bius, Bins compensation using Disdes and Transistors

Analysis and Design of Small Signal Low Frequency BJT Amplifiers: Analysis of CE, CC,
CB Amplifiers and CE Amplifier with emitter redistunce, Jow feéquency response of BIT
Amplifiers, ellect of coupling and bypass capagitors.on CE Amplifier.

UNIT IV

Junction Field Effect Transistor: Construction, Principle of Operation, Pinch-Off voltage,
Volt-Ampere churneteristics, comparison ol BIT and FET, Basing of FET, FET is voltage
variable resistor, MOSFET canstruction and its charncteristics in enhancement amd depletion
moides
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LNITV
FET Amplifiers: Small Signal Model, Analvsis of CS, CD, CG IFET Amplifiers, Hasie

Concepts of MOSFET Amplifiers.

Special Purpose Devices: Zener Diode - Charactenstios, Voltage Regulator; Prmeiple of
Operition - SCR, Tunnel dode, UIT, Varaetor Dhode,

TEXT BOOKS:
. Electrome devices und cirouits, Millman & Halkips, MoGrasw HEL, 2007,

2. Electromic Dovices and Crrouits, 5. Salivahanan, N, Suresh Kumar, A, YVallnviea) |, Towm
Me Liraw Hill ; 2003,

REFERENCE BOOKS:
| Electronic Devices and Cirewirs, Boylestad R L & Loms Nashelsky. Prentice Hall Indin,

S
2. Electronii Devices und Clreuits, Crupta J B, S, K. Kataria, 20409,
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ELECTRICAL MACHIMNES-]

=1

310

B. Tech. 11 Yedr | Semester
Course Outcomes: Al the end of this course, students will be able w

COL. Understand difterent paris of TX Generutors & understond ils opemation,
CO2 Esplain the operation of T motors.

CO3. usteste the different testing methods of DC machines.

CO4.  Fxamine the constructional and operation of single phase transformers,
COS. Analyee three phase transfonmers connections.

UNIT -1

D.C. Generators: Principle of operation — Action of commutator — constructional features —
armurure windings — lap and wiave windings — simplex and multiples windings - e of
laminoted armeture — E.MF Eguation, Armature reaction — Cross magnetzng and de-
mognetizing AT/ pole — compensating winding - commutation - reactance yolinge - methods
of mmproving commitanon. Methods of Excitation — separately excied and self-exaed
gencrators — build-up of EMF - critical field resistanee and critical sped - causes for failure
ol selfexcitation and remedinl measures. Lodd charocteristies of shunt, series and eompotnd
genermton.

UNIT - 11

D.C Motors: Principle of operation — Back EMF, - Torque equation — charactenstics and
applications af shunt, series and compound motors — Necessity o Patarter, principle of operation
of 3-paint and 4-point serers with protective devices Speed comtrol of DUC Moloss -
Armature volinge aiwd fizld flux control methods,

LINIT - 1

Testing of DL Machines: Losies — Constant & Vorlahle losses - caleulation of efficlency -
ccondition for muximum efficiency. Methods of Testing — direct, indirect, and regenerative
lesting — Brake test - Swmburne's st — Hopkmson's test — Field's test - separution of stray
losses in a die, mintor,

UNIT -1V

Single Phase Transformers: Types - constructional details-minsnization of hysteresis and
eddy current bosses- EMF equation - operation  on no load and on load - phasor dingrarms
Equivalent circuit - losses IH'III efficiency - regulation - All day efficiency - effect of variations

of frequency & supply vl un lron losses,

RV fi-P"’ 7E LA & {'um
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UNIT - ¥

Testing of Trunsformers and Poly-Phase Transformers: OC and SC tests - Sumpner’s test
-predetermination of efficiency and regulation-separntion of core losses-parallel operntion with
equal and wnequal volinge rtios = auto transformers-equivident coreunt = companison with two
winding transformers. Poly-phase transformers — Poly-phase connections - ¥/Y, YA AY, A/
A and epen A

TEXT BOOKS:
|. Theory nnd Performance of Electrical Mochines, LB, Gupta . 5. K. Kataria & Sons

2013
2 Electricn] Machines, R K. Rajput Laxmi Publications (P) Lid, 2004,

REFERENCE BOOKS:

|, Elecrrcal Machinery, P. 5. Bimblirs, Khanna Publishers, 2011,
2, Eleceric Machines, L 1 Naograth and B P Kothars MoGraw Hill Education, 20010,
3. Electrenl Machmes 111, M.V Bakshi & U A Bokshi, Technieal Publicstions.

) ow ISy 1 oot et — & foanr




OF TECHNOLOG

i gl n e E R R

0 VIDYA JYOTHI
IHETITUTE

[Aceredived by MARC K WIS Approved by AICTE Sew Chelhik & Permanently Alliliaied o (NI

FLECTRO MAGNETIC FIELDS
B. Tech. 11 Year I Semester R Tl
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Course Outcomes; Ar the emd of the course, the smdent will be ablo o

COl.  Understand the baste Liws of electromagned ism.

02 Compare the electne and magnetic felds concepts for simple configurations under
st comditiong

CO3.  hsirate time varying magnitic Helds.

Cid.  Examine Maxwell's equations in difforent formas and different medin

CO5. Apply electromagnetic concepls to ciectrical machines.

LMIT=1:

ELECTROSTATICS: Vector Algebn - Coordinste Systems - Divergence  theoream,
Electrostutic Fields - Coulomb’s Law - Electric Field Imtensiy (| EFT) - EF1 dye to g line and a
surfisce churge, work done in moving o point charge in an electrostatic ficld, Electric Potential,
Properties of potential function, Potential gradiens, Gasss's law - Appheation of Gauss's Law,
Maxwell's first law, Laplice's equations i Polson’s equut longs,

UNIT- 11

DIPOLE& CAPACITANCE: Electric Dapole, Dipole moment, Polarnzation, Potentisl due o
un Edectric Dipole and Torgue. Capacitance - Capacitance of parillel plate, spherical and co-
axinl capacitors with compaosite dselectrics. Energy stored and energy density in static elecine
field. Current density, conduction nmd Convection cumrent densities, Ohm's law m poiit lomm,
Equation of continuity.

UNIT -1l :

MAGNETO STATICS, AMPERE'S CIRCUITAL LAW: Biot-Sgvart™s law - Magnetic
field mtensity {MFT) - MFT doe to o straight corment carmymg filament- MF] die to croular and
solenoid cument Carrying wire, Relation between magnetic flux, mugnetic flux density,
Muxwell's second Equation. Ampere’s circuital Law & Applications: Ampere’s cireuitnl law
and its applications viz. - MF] due to an infinite sheet of current and a long curment camrying
filament, Point form of Ampere’s cireuital law - Curl-Suoke’s Theorem, Maxwell's third
eluation.

UNIT < IV:

FORCE IN MAGNETIC FIELDS, MAGNETIC POTENTIAL: Magnctie force - Loronts
force equation — liorce oo a current element ina magnetic field - Force on a straight and 2 long
curment earrving eomductar i o magnetie Geld - Force between two stnvight long and parallel
eurrent corrving conducions - Magnetic dipole und dipole moment - Torque i a magnetic ficld.
Sealar Magnetic potentiml and its Imntations, yeclor magnetic potentol nnd ils properties.

1',l .
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INDUCTANCE, TIME VARYING FIELDS: Sell and Mumal induclunces, Determiniticn
ol self-inductanee of a solenoid, foroud and mutus) inductance between 2 stight long wire,
Energy stored amd Density in 8 Magnetic Beld. Time varying fields - Faraday™s laws of
electromagnetic induction. Maxwell's fourth equation - Simple probbems, Modificition ol
Maxwell's equabwons for ime varying fields, Dsplacement current

TEXT BOOKS:

1. Engmeerme clectromagnetics by Willimm H. Hayt & John, A Buck, MeGrw Flill
Companics-7" Edition, 2012
2. Electromagnete ficlds, Sadiku, Oxford Publications-?"Edition.

REFERENCE BOOKS:

Engineering ¢lectromagnetics, J P Tewarl, Khonnag Publishers-2™ Edition, 2005
Elements of electromagmetic ickds, §. P. Seth, Dhanpat Raf & Co. (Pve,) Lid-2*'Edition.
Elecmmomngnotic field theorv, K. A Gongadhar, P, M. Ramonathan, Khanna
Publishers- 16° Edition.
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ELECTRICAL MACHINES LAB -1
B. Tech, 11 Year | Semester LIT[P
Blnl2

]

e

Cowprse Outcomes: Lipon the completon of Labomtory course, the student will be ablo o

CO. Start and control the Different types of DO motors.

CO2, Assess the performance of different types of DO machines using different testing methods.
CO3. Mdentify differem condinons reguired 1o be satrafied Tor self - exciabion of DE Genemtors,
COA, Sepamtion losses of DC motor it different componenty.

CO5 Analvze the performance of coupled machines.

Any 10 ot of the follivwing 12 experiments shonld be condueted:

1. Magnetization characteristivs of o DU shunt gencrator.
2. Load vest on DC shunt generator.

3. Lovud feston O compound generator.

4. Lol test on D sériod genermtor

5, Brake vest on DC compoumd motor,

&, Hopkinson's test on DU Shunt machines.

7. Field's lest on DC Series machines.

B, Separation of losses in DC shunts motor.

In addition to the above cight experiments at least any twa of the following experiments
are required 1o be comducted from the Tollowing list.

Retardation test om PO shunt motor.
Specd control of DO shunt o,
Swinhurne’s tedt on D shunt moching
BHrake Test o D sl Molor

B
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NETWORKS LABORATORY

B. Tech, 11 Year I Semester L] 1+ 2 ci
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C'ourse Outcomes: Upon the completion of Labomatory course, the student will be able o

COL Ohtain two port network parameters and applications

COL Observe the time response of varioes B, L and C circuits for different exciiations.
Co3 Obtain the sell md mutio] inductance ol coupled crcis

O Examine the behuvior of smgle phase and polyphase clrenlts

CO3, Dutling the loecus disgroms of R RC circuits

To draw the loous [ Nagrams of BL {R-Varying) and RC (R-Yarvmg) Senes Crcoits,

Verificatn of Servies and Parallel Resonance.

Determnution of Time response of finst onder RL and RC crcunt for penodie non

simmsoidal mputs

1. Determination of Two poit netwiork parameters — 2 & Y parameters,

5 Petermmnstion of Tw port network parameters — A B, C, D parameters:

a Determination of Co-efficient of Coupling and Separation of Self and Muatual
indoctonce in Coupled Chreuits '

7, Caleulation of RMS, average values, form factor and peak fhctor of comples waveform

4 Measurement of Active Power for Star and Delta commected balameed loads,

9. Measuremcnt of Resctive Power for Star and Delia conneeted balnced loads.

10, Defermunation of Two port network parumeters -Hybod parumeters.

1t Todrw the locus Diagrams of RL {L-Varying) and RUC(C-Varying) Series Circuits,

12 Determination of Time response of RLC ewemt for permodic non — smmusoilal mputs

bl bl =—
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ELECTRICAL SIMULATION TOOLS LABORATORY

B. Tech, 1T Year | Semester

Course Outcomes: Upon the completion of hbormory course. the studomt will be | g

able o

=l
va g

| = |

CO1. Correlate the data using plots.

CO2. Venify network theorems.

CO3, Observe tramsient responss oF 46718 ¢iIreuis:
CO4, Simulate rectifier circuiis.

COS5. Anblyre networks using notwork theatems.

Any Ten of the follawing experiments should be conducted

Inl.mui!.ldiuu 10 basie Block seis of shimulation platiorms.

| Basic matrix operations, CGeneration of siandsnd test signald

2. Find lowrp currents useng Mesh Adalysis

3. Find nodal voltages and branch voltages using nodal voltages

& Lh e

Rasic 2D plots of sinple squation
. Measurement of Voltege, Current and Power in DC corcoits

. Verifieation of Thevenim™s Theorem using suilable simudnton ools

7. Verficanon of Superposiion Theorem using suitable simulstion lools,

B. Analysis of series and paraliel resonanee circuits using suitable simulation tools

9, Obtmining the response of electncal network lor stundand test apmals using suitnble

simudation ioals.

10. Solving the lingar and nonlmesr differentinl equations

i 1. Verification of performance chamctenistics of P junction diode and Zener diode using
subtable smulatam ools.

12, Analysis of hadl wave rectifier with and without flier.

"'_]L.f:" ]
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B. Tech, Il Year 1l Semester
Course Outesmes: AL 15e end of the course, the smedem will be ablo o

POWER SYSTEMS -1

g

[Accrediled tiy WAL & NHA, Appooved by AICTE Sew De il & Permonenbly Alfiliied o |8T0E]

ool Undersiond the operaton of convenbonad and renewahle
glectrical power genorating statioms,

2. Evaluate the power tartff methods and Economics associnted with power
gencralion

Coa. Anolvze the operations of AlS.

O, .ﬂn1u|;|.-'.-:4: varps Cypes of 0 DHatribution EystE

COs Assess (he perfarmance of virious AC Dastribution Systens

LINITT-1:
GENERATION OF ELECTRIC POWER:

Conventional Sowrces { Quatitative): Hydro staton, Steam Power Plant, Soclear Power

Plomt and Cras Turbime Plani
Non-Conventional Sources (Elementary Treatment):

Solar Encrgy, Wind Energy, Fuel Cells, Ocean Energy, Tidal Energy, Wave Encrgy,

Cogeneribiom Enerpy conservation mmd stormgs,

UNIT-11:

ECONOMICS OF POWER GENERATION: Tntroduction, defimtions of
connected losd, moximum demand, demand factor, load fhotor, diversity fictor,
Load dortien curve. aumber and size of pénertor units. Basa lood and peak lood

plans

Cost of electricnl energy-fixed cost, runming cost; Tanft on charge 1o costomer.

UNIT-111:

SUBSTATIONS:

AIR INSULATED SUBSTATIONS (AlS): Indoor & Cuidoor substations:
Substations fayeul showmg the location of all the substation equipment. Bus bar
arrangements in the Sub-Stations: Simple arrangements like single bus bor,
sectionalized singhe bus bar, main und transfer bus bar system with relevint

diagrams

UNIT-1V:

DC DISTRIBUTION: Classificetwon of Distribotion Systeoms. - Comparison of
DC ve, AC and Under- Ground vs, Ower- Head Distribution Systens. -
Reguivements and Design features of Distribution Syetems, -Voltage Dhrop
Caleulations (Numerical Problems) in D.C Distributors for the following cases)
Radinl D.C Destnbutor fed one end amd st the both e ends |equal/umnegual
Vaorlueges) and Ring. S T ,Eullnl'rumr

i h(ﬂ“ T@ﬂ}vju' i
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INIT-V:
k.r'::l:rnih*]'ﬂmun{m: Introduction. AC distribution. Simgle phase, 3-phise. 3
phase 4 wire systerm. bushar armngement. Sclection of sue for substanion. Voltage
Drop Caloulationy {Numerical Problems) in

A_C. Distnbutors for the followmg cases: Power Factors reformgd o recetving omd
voliage and with respect o respective load voltages,

TEXT BOOKS:
1. CL. Wadhwa, “Generation, Distribation and Utifization of Electrical
Encrgy™, 2" Edition, New Agelnternational, 2000,
2 V.K Mehu andRohit Mehtn, “Principles of Power Systema”™, 5. Chand
& Company Lid, NewDelhi, 2004.

HEFERENCE BOOKS:
1. A Chakrabarti, M.L. Som, PV, Gupta, US, Bhatmagnr, “A Text
book on Power SystemEngincering”, Dhanpat Raa Publishing Company
Py Lad, 2008

2 L, Wadhvwa, “Electrical Power Systems™, 5% Editon, New Age Intermational,
il

3, M.V, Deshpande, “Elements of Dlectrical Power Station Design™, 37
Edition, Wheeler Pub, 1995,
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MEASUREMENTS AND INSTRUMENTATION

B. Tech. 11 Year 11 Semester |L |T|P |'E

Course Outeomes: An the end of the course, the smdent will be able w ialo | 3

COL Understand all  types ol measirisg  instiiments and éror '
Commpensl oS

COL Discuss the operation of DC Cromplon potentsameter; compare the CT snd TT with
phasor depram ]

C03, Describe the concepls of power and energy measurement by using wattmeter and energy
mieter.

CO4, Ouitline the concept ol DO and AC bridges for the measurement ol reststdnee,
indhuctnee & capacitanes,

COS5. Amlyze the concepts of trapsducors and eothode ray oseilloscopes

LINIT - 1

INTRODUCTION TO MEASURING INSTRUMENTS: Classificatwn-deflection., control
and damping torques- Ammcters and Yohmoters- PMMO and  moving mon type mstrumcnts-
expression for the deflecting torgue and control torgque- Errors and compensations, extensmmn
of range using shunts and serles resistance. Electrostatic Voltmeters, electrometer type and
attfacted dise type voltoeiens.

UNIT-TT

POTEATIOMETERSL INSTRUMENT TRANSFORMERS: Principle and operation of
DC Crompton's potentiometer - standardization. Mzasurement of unknown resistancs,
curtent angd voltage AU Polentiomaters: polar aml coordimale types, stondardization and
applications. CT and PT- Ratio and Phase angle drmors (ol CT only).

UNET - 11

MEASUREMENT OF POWER & ENERGY: Single phase dynamometer. LIF and UTF
wall meters, Double clemett and three elomenl dynomomeler wall meter- expression for
deflecting and control forquies. extension of range of wattmeter using mstrument transformers.
Measurement of Feactive power. Single phase Induction type energy meter- driving and braking
torques-errons dnd compensations, testing by phuntom loading using RSS meter. Three phase
energy meter- Maximum demand meters.

. L
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UNIT -1V

D.C BRIDGES & A.C BRIDGES: Methods of measuring bow, medium and high resistinces;
sensitivity of wheat: stone Bridge, Carey foster's Bridge, Kelvin's double bridge for measuring
low resstonce, measurement of high resistance - boss of charge method. Measurement of
Inductenes snd O Factor - Moywell's Bridpe, Hay's bridee, Anderson™s bridge and Crwven’s
bridge. Measurement of coppcitance and loss angle — Desauty's Bridge and Schering Bridge.
Wien's Bridae.

UNIT -V

TRANSDUCERS & OSCILLOSCOPES: TRANSDUCERS: Definition of tmnsducer,
classification of transducers, advantages of electricnl ransducers; chirpcteristics aml chaice of
transducers. Ponciple of opeation of LVDT and capacior transducers, LVIT Applications.
Strain gouage and its principle of operation, guage tctor, Thermstors, Thermoe-couples, Paceo-
electric transducers. phota-volisie, photo-conductive cells and photo-diodes,

OSCILLOSCOPES - Cathode Ray Oscilloscope (RO Cathode Ray tube, time hase
gremerntor, horzontal wnd vertical amplifiers and Lissajous Potterns.

TEXT BOHDRKS:
1. A course i eleetrival amd electronic measurements and instromentztion by A. K
Suwhney, Puneel Suwhney. Dhanpat Bar & Co.
2. Flectnical & clectrome measurements and instrumentation, R K Rajput, 5. Chand
& Company Lud

REFERENCE BOOKS:

1. Electrical meassorements and measuring  mstruments, Golding EW, Widds F.C.
Publisher: AH Wheeler KCompuny.

2. Electrical nnd clevtronic mensurements, G.K. Banerjee, PHI Lemrmmg Ma. Lud,

3. Electrical Mcasurements and Messuring Instruments, N V. Suryansrayana, Tits
MoGrw Hill.
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ELECTRICAL MACHINES - I

B. Tech. 11 Year 1 Semester

L |

Course Ouitcomes: Al the end of this cowrse, students will be-able o

'O, Ul‘ui-:nﬂurl;! ihe conoepls nrpﬂt}' phusse inductwn machmes

CO2 Examine the operation of mduction molors,

CO3.  Analyee performance charucteristics of synchronous machines.

CO4.  Evaluate the performance charpeterstics of Synchronous Generators

COS. Assess the construction and operation of synchronous motors and special machines

UNIT -1

Paly-Phase Induction Machines: Constructional detatls of cage and witmd rotor machines-
production of a motating magnetic field - principle of operation - rotor EMF and rotor
frequency - rotor Tesctunee, rotor curment and Power factor of stondstill and during operation.
Induection generstor-principle of operationl clementary treatment only ).

UNIT-1I

Characteristics of Induction Moters Rotor power inpul, rolor copper loss and mechanical
power developed. Torgue equation- expressions for maximum torque and starming torque -
torque slip chamcteritic - cquivalent cirenit - phasor dingram-coow ling and cogging - No-load
Teut and Blocked rotor rest - Predetermunstion of performance-Methods of starting and startimg
corrent and Torgue enleulations.

Speed Control Methods: Change of voltage, change of frequency, voliage frequency, and
injection of an EMF into mtor cirouit (qualilative treatment only)

UNIT -1

Syn:ﬁrlmuu: Machines: Canstructional Fentures of round rotor and salient pole machmes -
Armature windings — Integral slot and froctional slot windings, Distribuled and concentrated
windings ~distribution. pitch and winding factors — EM.F Equation. Hormomies in gencrated
em.f — suppresston of harmonics - armotare reaction - leakage resctance - synchronous
reactance and impedance — experimental determination - phasor diagram - |oad characteristics.
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UNIT - IV

Regulation and Farallel speration of Synchronouas Machine: Regulation: Regulation by
synehronous impedance method, M.M.F. mcthod, Z.P.F. method and A S.A, methods —salient
pirle alternarnrs < two reaction concept - experimental determumation of X and X (Shp est)

Parallel Operation of Synchronous Machines: Syochronizing alternators with mfinite bus
bars —synehromrzing power torgue — pariallel operatiom o Jond sharmg - Effect of change of
exicitation and mechanical power nput.

UNIT -V

synchronous Motars and Special Machines: Synchronous Motors: Theory of operation —
Methods af staming- phasor dingram — Varition of carent and power factior with exeitation —
synotironoos  condenser — Mothemitivnl amalysis Tor power developed - hunting and its
supprression -synchronous induction motor

Special Machines: Principles afoperation of Reluctance Motors, Pormanent magnet Brushless
I Mastors,
TEXT BOOKS:

1. Theory and Performance of Eleeivical Machmes, 1B, Guplo, S K Rataria & Sons |
2013,
2, Flegtrical Machines, BB Rajput, Laxmi Publications (P) Lid, 2004,

L

REFERENCE BOOKS:

I, Electrical Machinety, P. 5. Bimbhes, Khanna Publishers, 20H 1,
2. Electrie Mochines, |, 1. Nagrath undl [ P. Kaotharl, MeGraw Hill Educatbon, 2010,
1. Alternating current machines; A 5, Langsdorl, MeGraw Hill Fducusion, 1984,

a ¥ F “'I.-:._l"l}_;;;u— i ]m_..q.-
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DIGITAL ELECTRONICS
R. Tech, 11 Year 11 Semestier

e alp AR
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[L
Course Outcornes: Al the end of the course, the student should be able to |I

| COL Demupnatrate the basic theorems of Boolean ilgebra, loghe gales, eambinational
segpuential curcuits and memonss,
CO2. Analyze the combmationnl and sequentinl circuits and memories,
COA. Design of logie vircuits
COd: Realation of gates using different logic families,
CO5. Eaploin the design and operation of different sermconductor memories

LUNIT I

NUMBER SYSTEM AND MINIMIZATION TECHNIQUES:

Number System: Review of number system and base conversion, complemenls, signed
binary numbers, fostmg pomt number representation. Error detection [panty detection
anly).

Minlmization technlgues: Boolean Algelwd, postulstes basic logie gates, Canonical and
Standard Form, NAND and NOR implementation, Mimmiaitonofswitchimg funetion using
theorem, The Karnamugh Map Meothod-Up o Five Varable Maps, Tabular Method.

LUMIT 1

COMBINATIONAL CIRCUI'TS:

Adders & Subtractor, Binary Adder-Subtractor, Decimal Adder, Binary Multipher,
Magnaitude Comparators, Multplexers, De-mubtiplexers. Decoders, Encoders and Code
converters, Hezands and Hazord Free Relations.

UNIT 1
SEQUENTIAL CIRCULTS-1:

Basic Architectsmal Dsétinctions between Combinational mnd Seqguential circuits, Latches,
Flip Flops: SR, JK. Roce Arownd Conditwon in JK, JK Muster Slave, 12 and T Type Flip
Flops, Excitation Table of all Flip Flops, Design of g Clocked Flip-Flop, Tmming and
Trggermg Consleration, Clock Skew, Convershm from one bype of Flip-Flop w another,
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SEQUENTIAL CIRCUITS-11:

Synchronous: — Asynohromous - Comparisor, Design of Single mode’ Counter. Ripple
Counter, Ring Counter, Shill Register. Shift Register Sequences, Ring Counter Uismg Shift

Repister, MOD Coumers, Finile state machine - capabilities and lonitations, Mealy and
Moore models.

UNIT Y _
LOGIC FAMILIES AND SEMICONDUCTOR MEMORIES:

Logic Familles: DCTL, RTL, DTL, TTL ond CML Logie —gate realization - Comparison,
Semiconductor Memories: Introduction to ROM, PAL, PLA, CTLD, FPGA,

FPGA Applications: Server Applications, control of motors {elementary treatment only)

TEXT BOOKS:
1, Swiiching and finile sutomatn theory, Zvi Kobawv & Nirgy K Jha, Cambnidge-3"
Edition.
2 Modern digital electronics — R P Jum, Tata MeGraw-Hill-3% Edition,

REFERENCE BOOKS:
1. Dgrtal desigm, Morris Mand, PHE-3thEdinon.
2 Intreduction o switching theory and logic design, Fredoae | Hill, Gerald R
Peterson, John Wiley & Sons Inc-3"Edition.
3. Fumdbimentals of Jogic design- Charles H Roth, Cengage Learning-5"Edit lon.

o 1l 0.
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CONTROL SYSTEMS

B. Tech. 11 Yeor I Semester LL rr
3

Covrse Ouicomes

Al the 'end of the course the student will be able 1o

COL. Understand the fundamentals of ¢lassicnl and modern control systems.
COY  Apply modelling concepts for electrical and mechanical sysiems

CO3. Analyse time and frequency responses of finst and second-order systems,
C0O4.  Assess stability of control systems,

COS5. Amalyvee subilily using stale space

LUNIT <1

Introduction: Concepts of Control Systems- Open Loop and closed loop control swstems and
their differences- Different examples of control systems- Clussificution of contol systems,
Feed-Back Charscteristics, Effects of feedback.

Minthematicnl models — Differentml equations, Impmlze Response and trnosfer functions. -
Translation and Rotational mechamcal systems

UNIT 1T

Transfer Function Representution: Transfor Function of DC Serve motor - AC Servo
mniot- Svnchro Transmitter and Recelver, Block disgram representation of systems
considering electrical systems as examples -Block disgram slgebsa - Representation by
Signal flow graph - Reduction using Mason's gain fhrmula

LIMNIT =111

Time Response and Stubility Analysis: Standond test sienaels - Time response of first order
systerns — Charneteristic Equation of Feedback control sysiems, Transient response of secong
order swilems - Timie donwin specifications — Steady state response - Stendy stote errors: and
erfor comstants — Effects of proporional derivative, proportional micgral sysioms.

Thie coneept of stihility — Routh's stability criterion — qualitative stability and conditionu
stability — limitntions of Routh’s stability.

The root locus comeept - comstruction of root loci-effecis of adding poles and reros to Gis) His)
on the roat loei

UNIT =1V

Fregquency Response Analysis: Introductiom, Frequency donsin specifications-Bode
dingrnms-Determination of Frequeney domatn speci fications and transfer function from the
Bode Diagram-Phose murgin and Gom margin Stability Analysis from Bode Plots, Nyvquist
Plots-Stability Analysis

Gl !
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UNIT-¥
Classical Control Design Technigues:
litroducthon (o' Compensuton lechnbques, PID Controllers.

Stute Space Analysis of Continuous Systems: _
Concepts of state, stale varubles ind state model, denvation of staile models - Solving the Time
invariant state Equations - State Transition Matrix and #ts Propertics, Concepis of
Controllability and Ohservability,

TEXT BOOKS :

1.  Conrol Systems Engmeering — 1) Nograth and M. Gopal, New Age International (P)
Limited, Publishers, 2nd edition, 2003,

2. Automathe Control Systems < B, O Kug, John wiley and wons. 8th edition, 2003,

3. Control Svatems — N.C Japan, BS Publications

REFERENCE BOOKS:

. Modermn Control Enpineering - Kosuhiko Cdpatn - Prentice Hall of Indin Py, Lid.
3™ Editien, 1998

Cantrol Systems-N K Sinha, New Age International (P) Limited Publishers, 3™ Fdifion,
19935,

Control Systems Enpg. — John wiley, NISE, 4% edition, 2007,

. Conteol Systems - Nagoorkan, 1998,

i3
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ANMALOG ELECTRONIC CIRCUITS LABORATORY

H. Tech. Il Year 11 Semester

L

Course Quicomes: Upon the completion of Labormtory course, the student will gl;

T P|C
i 211
nhkET

|
J

CO1. Identify and use the basic components and nstruments in electromics Inboratary

CO2 Outline the characteristics of different semiconductor devices,

COA, Interpret 1he ripple fuctor, regulations of rectifiers.

CO4, Sketeh the frequeney response o small sienal amplifiere

COS. Understand the concepts of SCR & UIT and obsorve ils chimiclenstics.

PART-A: (Only for Viva-vooe Examination} Electronic Waorkshop Practice (In 3 Lab

Seskinns )

I, ldentification. Specifications, Testing of R, L, € Components (Color  Codes),
Potentiometers, Switches (SPDT, DPDT, and DIP), Couls, Gang Condenscrs, Relays,

Rreid Boardz, PR S,

2. ldentification, Specifications and Testing of Active Doviees, Diodes, BIT s, Low power

IFET s, MOSFET s, Pawer Transistors, LED's, LUTYs, SUR,UIT

1, Study aml operation of
a Multinweters (Aaalog aond Digitad).

h.  Function Ciengralon,
¢.  Remlated Power Supplics.
d CRO.
PART B: Minimum of 1 experinrents of the following should be conducted
Forward & Reverse Bias Characteristics of PN Junction [ode.
Zener dinde charmetersdes and Zener as voltege Regulator,
Half Wave Rectifier with & without fillers.
Full Wave Rectifier with & without filters,
tapur & Ourpur Charactensties ol Transistor in C3 Configuration.
Inpur & Ourpur Charactensnes of Trmsistor n CF ConDguraton.
FET churacterstacs,
Lissogous patterms: wimg CRO
Fregueney Response of CC Amplifier.
Freguency Response of CE Amplitier.
. Freguency Response of Common Source FET amplifier.
SCH Charneferistics.
LIIT Choracterstics.
. Chppers
15, Clarmgers

R - e

BEE

£
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SMEASUREMENTS AND INSTRUMENTATION LABORATORY

B. Tech. I Year 11 Semester }LL_T_ PlC|
0

Course Outeomes: Upon the completion of Lobortory course, the student will be able 1o

CON. Calibrate volmeters, ammiters and single phase energy meler,

COL Design the seale of PMMC vo bmeter, LPF wattmoter, LY YT and resistance stroin gange,

O3, Calculaie resistande, inductinee prul capbeitines using bridgey
COd, Compute 3-0 reactive power.
COS5. Test single phase energy meter and delectrie strength of oil of transformers,

Any ten of the following experiments are required to be condocted

Calibration and Testing of smyle phese energy Meter.
Calibration of dynamometer type power fictor meter,

Kelvin's double Bridie - Mepsurement of resistance - Dateomination of Tolerance.
Drielectric ol testing using H.T, lesting Kit,

Schering Bridee & Anderson Bradge.

Measurement of 3 Phase renctive power with single-plase watimeter,

S e

LVIYT gl enpecitance pickup - churacleristics snd Calibration

10, Risistince sirsm gange - stran measurements and Calibrtion,

11, Transformer turns ratio meprurement wsing AC, Brujge

12, Measurement of ralio error and phase angle of given C.T. by comparison

Crompton D.C, Polentiometer - Calibration of PMMUC ammeter und PMMC voltmeter,

Measurement of parameters of 4 choke coll using 3 voltmeter and 3 ammeter methodds.
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ELECTRICAL MACHINES LABORATORY - 11

L ! Tl P C
8. Teeh. 11 Year [ Semester 0 ni 21

Course Outcomes: L'pon the completion of Labomtory course, the student will be able 1o

C1, Undergtnmd the bagie working principle ol o i fonmer; obtain the equivalent sinea i
parameters, estimate cfficiency & regulntion ot various loads of -0 transformers.

OO Examine Joad sharing of transformers & conversion of 3- 4 to 2- & supply

OOA Determine the equivalent cicouit parameters ol a single phase induction molor,
determme the performunce chamcleristios and elficieney by direct and indirect methods
of three phase induction motor

OO4 Analyee the regulation of an allernator by various methods ot diferent power wlors,

08 Asscss symochronous motor performance curves at varmons power factors and ficld

CLITETILS.

Any Ten of the fllowing cxperiments are required to be condacted.

Sumpner's 1ol on a par of smgle phase tans former

Separation of core losses of 3 singhe phase trnsformer

Scolt connection of ransformer ahd Parallel operation of single phase ransformer.
Na-load & Blocked rotor tests on three phase mduction metor:

Regulistion vl a three — phase alternate by synchronous impedance M.MF methods.
Vo inverted V curves of a three - phase synelronous mofor.

Equrvalent croul of & smgle phose mducton motir

Dreterminmtion of Xd and Xq of a salicnt pole synchronous machmne,

Ll

in addition 1o the above cight experiments af least any (wo of the fidlowing cxperiments
are regquired (o be conducied from the following list.

2. Regularion of three phase alternmor by 2 P F. and A S A methods
10, Determinntion of sequence impedances of o three-phase aliernator
11, Determinntion ol sequence mpedances ol a three-phase transformer.
12, Speed contriol of three phase shp ring Induction Motor

7. 0t B L (¥ L
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R22 B.Tech EEE THIRD YEAR CUOURSE STRUCTURE

I YEAR 1 SEMESTER

S.No.  Course Course L | T P |Crdits
. | Cotegory Tiile
|| PC-& | Power Electronics 3 E] 0 4 |
2 | PC9 | FPoworSystemll 3.1 U110y &4 |
3 | PC-In Mmfupmm.uuum&Mu.n.n..nnlmll:h 3 [ 4 1% : |
4 | PE-1 | Professional Elective-l 3 0 0 3
5§ | OE-l Open Elective-| o 300 3
f | PC Lab-f | Microprocessors & Microcontrollers 00| 2 |
Laboratory - |
! PO LabT Control Systems thn_rumry | S _ ! '
b H&S Lab-2 | Advanced English Communication Skills o (0|12 l
| Latostory
g | MG Environmental Seience 0 L u
: Tﬂ'hllﬂrrﬂih 191 2.1 & 20
I YEAR 1T SEMESTER
8. No | Course Course Title L | T P Credis
= Categaryy
I H&S-2 | Business Foonomics and Financw! Analyss |3 [ 0] 0 | 3
| 2 | PE-2 | Professional Elective-ll 3 | nja] 3
3 PC-11 | Power Semiconductor Drives 3 jol0 3
-+ PC-12 | Power System Protection I 000 3
3 ) Q_i_;‘;l____ﬂpmt]t:;nm-[[ o 3 (00 3
fi PC Lab-8| Power Electronics Laboraiory O iap 23 1
7 I'C Lub-9| Sumulation of Power Comverters Lab o | D2 1
) PO Lab- | Powar System Laboratory G | o] 2 L |
1
] PW-2 | Industry Oriented Mimi Project! Inernship n | ol 3 2
10 | MC-2 [Gender Sensitization [2 Jof6] @
) Total Credits 170w 20
W. 2 IEL" g> i (]-\Qﬁai;‘ )
> 4 ' : O e . &.-1.:-.“r
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FOWER ELECTRONICS
L|T|PC
B. Tech. 11 Year I Semester -
a I 1] 0] 4
Course Outeomes: Al the end of the course, the studen will be nble - 1

COL Understend about varlous power electronie devices and thelr commutathon procediire.

COL Discuss the operation of varwous single phase-controlled comveriers,

COR, Lxamme opermtion of varous three phase-gontrolied converters and AC vollape
comimallers,

CO4. Identify the operation of DC-DC converters.

COS, Amalyze the operation of DNC-AC converters.

UNIT -1
POWER SEMI CONDUCTOR DEVICES & COMMUNICATION CIRCUITS:

THYRISTORS: Sificon Contmlled Rectifiers (SCR's), BIT, Power MOSFET, Power IGET,
their chamctenstics and other thynistors. Hasic theory ol operstion of SCR, Sptic
characteristics. Turm on aod twm off rmethods. Dymmie churacteristies of SCR - Turn on and
Turm off times -Salient pointe Two trmnsislor anplogy, LT fiomg cireuit, Series and parallel
connections of SCR's, Snabber circuit details ~ Specibcations Ratings of SCR s, BIT and
TGET - Lime Commutation and Forced Commutation aircuns. Numenoal problems

LUNIT -1

AC-DC. CONVERTERS (I-PHASE CONTROLLED RECTIFIERS): Fhase control
techniques, Smgle  phase  Line commutatod converters, Midpaint and Bridge connootions,
hulf controlled converters with B, RL and RLE loads, Derivation of average load voltage and
current-Active and Reactive power inpuis 10 the converters without and with Freewheeling
[ode Mumerical problems. Fully controlled eonverters, Midpoint and Bridge conpections with
Resistive, RL loads and RLE load Dedvation of sverage lopd voltige and curremt Line
commutated inverters -Active snd Renotive power inputs to the comverters without and with
Freewheeling Diode. Effect of sowrce inductance- Decivation of load voltage and cunent.
Numerical problems

LINIT = 111
AC-DC CONVERTERS (3-PHASE CONTROLLED RECTIFIERS):

THREE PHASE CONVERTERS: Three pubio ond six pulse converters, Midpoint and
bridge connectivns- average load voltage With R and RL loads, effect of Source nductance.
Doal converters (both single phase and three phose) Wavetorms, Numencal Problems.

AC-AC CONVERTERS Al VOLTAGE CONTROULLERS) &
FREQUENCYCHANGERS (CYCLO-CONVERTERS):

fifll . i
an 2 .,LL{EEJIL-‘; i @Jﬁ;ﬁf ‘
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AC VOLTAGE CONTROLLERS: Single phise two SCR's m anti-poarallel with R and RL
lpads. Modes of operation of Trac, Trac with R and RE loads - Dertvation of RMS load
voltage, currenl and power faclor wave forms. Firing circtnts -Numerenl problems
CYCLOOONVERTERS: Single plase mud-poimt eyclocconverters winh Hesistive and
inductive loads, [Principle of operation only) Bridge configuration of single phase cyclo-
converter { Principle of opemtlon only) Wavelorms.

UNIT IV

DC-DC CONVERTERS (CHOPPERS): CHOPPERS: Twme rathw condrod 2nd Current il
control stratepies. Step down choppers- Derivation of load voliage and currents with B, RL and
RLE loads, Stcp up Chopper— load voliage expression, Jonts chopper, AC Chopper, Prohloms,
Switched Mode Regulutor - SMPS [Basic Principle ol Operation),

UNITY

DC-AC CONVERTERS (INVERTERS): INVERTERS: Single phase myverier. basic serics
inverter, pamailel inverter - operation and wavelorms | Thiee phase inverters ( 180, 120 degrees
conduction modes of operation). Vollage control techniques for inverters, Pulse width
mirdulation techmigues. Numerscal problems.

TEXT BOOKS:
1. Power cloctronles, Dr. P S, Bimbhry, Khonna Publishers, 37 edition.

2. Power electromics, circaits, devices and applications, M. L Rashid, Prentice Hall of
Vrilba, Ath edition

REFERENCE BOOKS:

1. Powerelectronics deviees, cirouits wnd widustoal sppheations, V. R, Mo, Oxford
Limiversity Press.

2 Power clectromes, M. D, Singh &K. B. Konchandhani, Tama MeGraw - Hill
Publishing Compiuy, 1998,

2 Power electronics. Vedam Subraminnyam, MNew Age International (F) Limited
Publishers, 2"ediion

5 Ry ﬁJII o Fr'igﬁl“ A E'-iu.-r-ﬁt.-ﬂ’
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POWER SYSTEMS - 11
) . . | LIT|P| C
B. Tech. 111 Year | Semepter EIREE

Course Oulcomes: After learmng the contents of this paper the student mus be able 1o

ol Understand the concept of aver head fransmisswon systoms,

C0L  Analyze perforimance of transmmission lines

COL  Assess the need of voltage contmol and compensation in power syalems
Cod. Prinritive per unit representation of power syslems

CO5. Analyze yvanous faulis

UNIT = :

OYER HEAD TRANSMISSION LINES: Line conductors, inductance  amd
eapacitanci of single phade and three phiace Lines with ssmmetrical and ungvmmaetmical
spacing, Compisdite conducton- tnnsposition, bundled conductors, and etlect of carth
o eupacitance, skin and proximiry effects,

OVERHEAD LINE INSULATORS: Introdoction, types of insulstors, Potentinl
distritution aver a string of suspension insulotors, Methods ol equaliaing the potential,
testing ol insulntors, Sape and tension calouintons.

LINTT- 1:

PERFORMANCE OF TRANSMISSION LINES: Representntion of lines, shor
rransmission lines, medinm length lines, pominal T and Pl- represeniations, long
iriansmission lines. The equivalend eircuit representation of & long Line, A, B, C. D

constants, Ferranh Effect

Corona: lntrodoction, disruptive eritical voltage, comna loss, Factors affecling corong
loss and methods of reducing corona loss, Disadvantages of corona, interference
between pawer and Communication lines.

UNET-118:

VOLTAGE CONTROL & POWER FACTOR IMPROVEMENT: Introduction
methods of volage control, shunt and serics copacnors | Inductors, mp changing
rransformers, synchronous phase modifiers, power factor mprovement methods.

COMPENSATION IN POWER SYSTEMS: Inimduction - Concepts af Lond
compensation — Loud abtlity chamacteristics of overhepd Imes — Uncompensstid
transmissicn line — Svmmecrical lne - Radinl line with asynchronows  kad -
L ompensition ol e,
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LNIT-1V:

PER UNIT REPRESENTATION OF POWER SYSTEMS: The onc-line diagram,
impedance and reactance dingrams, per onit guantities, changmg the base of per unit
guontitios, advantoges of per unitsyitem,

TRAVELLING WAVES ON THANSMISSION LINES: Production of truvelling
wivest, open circuited line, shart-cirenited ling, line terminated through a resistance,
hine conpected 1o o cible, reflection and relraction ol T-junctem line terminmad
through o capacitonce, capacior commestion ol a T-jonction, Altemution of trovellng

WHNEH,

LNIT-V:

SYMMETRICAL COMPONENTS AND  FAULT CALCULATIONS:
Sppmificance of postoe, negutive and vero sequence components, Avernige 3-phase
power n terms of symmeirical components, sequence impedances and sequence
networks, foult calculatons, sequence network equations, singleline 1o ground faulr,
line to line fault, double line to ground fawl, three phase Talt, faults on power systems,
fiulis with fault impedunce, reactors and their location, shon circuir capacity of & bus.

TEXT BOHOKS:

1. C.L. Wadhwy, "Electrical Power Systems™, New Ape Imternational Pob. Co, Third
Edition, 2001,

2 D.P. Kothard and 1.J. Nagrath, "Modom Powor System Analysis™, Tata Mc

Ciraw Hill Peb, Co., New Delhi, Fourth edition, 2011,

HEFERENCE BOOKS:

1 A Chakrabartl, ML Somi, V. Gupt, LLS. Bhatnogar, “A Text book on

Power SystomEngmeermg”, Dhanpar Rai Publishine Company (P) Lid, 2008,

2 John ). Gminger & WD, Stevenson, "Power System Analysis”, Mc Graw Hill
Intormational, | 9494,

3 Hadi Scada, “Power System Analyvsis”, Tatn Me Graw Hill Pub, Cao, 2002

4, W.D. Stevenson, “Flements of Power syulem Analves™, MeGrw Hill

International Student Bdition.
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MICROPROCESSORS AND MICROCONTROLLERS
B. Tech, T Year 1 Semester

“I_. T P: C
iC i
ourse Chotcomes 3T el o1 3

At the end of the course the studemt will be able 1o

COL. lustrate the miermal srchitecture of 8086 and 8051

C02. Understand amd apply the fundamentals of sssembly level programming of
microprocessors and migrocontroller

CO3. Explain the use of interripis with suitable examples.

C0O4. Demonstrate the mterfbcing of varous peripheral dovices wirth the mcroproocssor
BilR6,

COS. Design electrical cireuitry 1o e Microcontoller 10 ports: in onder to interface the
contreller ty exterml devices

UNIT-I

S086 Microprocessor: Introduction to 5085 microprocessor- 8086 srehnecture- Funetions)
Diatgram- Register Organization- Memory segmenisbon- Memosy addrisses- physical
memory organization- Signal descriptions of 8086- conunon function signals- Minmmum and
Maximum mode operation- T irmng disgrams- Interrupt sirgctare

UNIT-11
Assembly Language Programming using R0B6: Instruction formats- sddressing ninles-
imstruetion sei- assembler directives-procedures-macros- Simple programs.

UNET-IN

Interfacing with 8086 Microprocessor: 8255 Progrommable Perpheral Tnterfoce-Various
Modes of Operstion-Interfacing Keyboard- Display-Stepper motor- ADC-DAC-5259
Programmable Intervupt Comtroller -E2570DMA controller

LNIT-TV

Communication Interfuce: Seral communication standards- serial data transfer schemies-
K251 USART architecture und Interfacing- RS-232-TTL o RS 232C and RE232Cw TTL
conversion. Simiple progrmes on senal dats transfer-lEEE-48H8

INIT-V
Intraduction to Microcontrollers: Overview of B051 micrpodantroller- Archirecturs- [0
ports und Memory orgamization- addressing modes and instraction set of 8051~ Smmple

programs
Introduction to ARM Processor: ARM Processor fundamentals, ARM Architecture.

J }i _~ f @b .
§ 4 A a T {'i_:_-;_z-_;;_..i_.- L rll_‘_._ﬁ.u..-—' )
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TEXT BOOKS
I, Advanced Microprocessors and Periphicrals, A K. Riy and .M. Bhrchandani, TMH-

2nd Fdition 2006,
Microprocessor and Taterfacmg, DV Hall, | Me Graw Hill, 2006

"

FE

REFERENUES
|, The 051 Microcontrollers- Architecture and Programming and AppHeatfons, K. Lims

Foo & Andhe Pallovi, Petirson- 2009
The 8051 Micra controller, Kenncth. 1, Avala, Congage Lenming, 2004,

-

. Microprocessor Architecture, Progmmming and Applications with the 8035 , Ramesh
Caonkar, Penram Internations] Publishing; fth edition (| October 2003) 2013

3
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MICROPROCESSORS AND MICROCONTROLLERS LABORATORY

B. Tech. 11 Year | Semester II [T P T1
CO1. Perform arithmetic operations on 8080 microprocessor | 0 | 0|21 |
CO2, Hluseree armay sortmg, searching ond siring manipolations using 086 -

THIETOATCEsT.

CO3, Examine various operations using simulation software.

OO, Perform various operations on 5031 microcontroller

COS, Desipn mnd implement electrical cirouitry (o the Microcontraller 1O pors i drder L
imterface the contraller 10 external devices,

K086 MICROPROCESSOR KITS AND/OR ASSEMBLER
Arithmetic Chperathons (addition, subtraction. multiplication and division)
Addition of two BCT numbers.

Ascondmg order/Descendimg order of un array of mumbers.

Finding LargestSmallest numbers in an array of numbers
Generation of Fibonscc series.

Hexadecimal to Decimal conversions

ASCI to Decimal conversion

Program for sorting an array for 8086,

Program for searching for o number or character in & string for S086.
0, Program for string manipulatny for BUSG

R B S

U511 MICROCONTROLLER:

Arithmetic Uperations (addition, subtraction, multipheation and divisian)
Adddition of two BCD numbers:

Ascending order/Descending order of mn armay of nembers,

Finding LargestSimallest numbers In an armay of numbers.

Creneration of Fibonicol senes.

Musking of Bits,

Hexadecimal to Decimal conversion

=LA A L B

INTERFACING WITH 85086 MICROPROCESSOR:
|, Stepper motor interfisving to RURH,
2. Elevitor simublator interfacing (o 8086,

3. seven- scgment display interfacing to BDS6,
4. Interfacing ADC and DAC 1o 8086

5. Digit Kev — interfacing to 086

s Y Ny SR P
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Course Outeomes: Upon the completion of Laborstory eourse, the student = To T3 1T

will be uble o

LIiT|PX

COL Examine the time response of second order systems, Synchros, and muth wbles

verification by [PLC.

COL Desipgn of AC servomotor and DC servomotor o find out therr trunsfer funotion

practically,

CO3, Design ol DU motor, DO genemior, und fnding out their transfer function prsctically

COM. Analyze magnetic amplifier charseterstics.

COS5. Explain stability analysis through bode, Nyguist and root locus plots usmg Somulation

Software.

Any Ten of the following experiments are (o be conducted

w R

Time response of Second order sysiem.
Chitracterbitice of Synchros,
Progrmmable logic contraller - Study and verification of truth tables of logic pines,

aimple. Boolean expressions and apphication of spoed cantrol of motor

0@

Effect of feedback on DC servamotor,

Transfer function of DT motor.

Transfer funchion of DU Shunt gencrator

Charseteristics of magnetie amplifzrs.

Charncteristios of AC sorvomoor,

Simulation of Op-Amp bascd Integrator and Differentinl circuits.

IO. Lintar system analysis (Time domnin analysis, Error analysis),
. Stuhlhtjr anatvsis | Bode, Root Locus: Nyguist) of Lincar Time Invariam systom

WS semubaton soltware

12 Stmte space model for chssical transler function- Verifioution using <imulation

sofhware.

s A -':r_'_,'_k-l-—" i liqii L
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POWER SEMICONDUCTOR DRIVES

B. Tech. T Year 11 Semester LI T PlC
Course Outcomes: Al the end of the course, the student will be able to 3

— 1
u-

COL Understand the concepls oF the dynumicd of electric drives mnd
speed control of different types of DU drives.

COL Examing four quadmnt speration 1o control speed of DC drives bsing dual converters

003, Ulessafy four quadesnt operation 1o control speed of DC drives using choppers.

COd. Compare speed control methods of induction motor drives.

CO5 Investigale speed conira] methods of symchronous molor drives,

UNIT -1

CONTROL OF IC MOTORS THROUGH PHASE CONTROLLED RECTIFIERS:
Introduction to Thyristor controlled Drives, Single Phase semi and fully controlled converters
connected to DC separately exeited and DO series motors -continuous currenl operation
output voltage and current wavelfboms- Specd and Torgue expressions. Spesd  Torgue
Characteristics- Problems on Converter fod DO motors. Three phase semtand fully controfled

canveriers Connected fo DO separately exciled and DO series moloms outpit voltage and
currenl wave forms Speed and Torque expressions Speed Torque characterstics - Problers.

LUNIT- 11

FOUR QUADRANT OPERATIONS OF DC DRIVES THROUGH DUAL
CONVERTERS:

Introductin 10 Four guadrant operation Motonng operations, Electne Braking Plagging,
Dynamic and Regenerative Braking opemations, Four quadrant operation of D € mators by
duil comverters Closed loop operation of DU motor (Block Dhagram Only).

UNIT -
CONTROL OF DO MOTORS BY CHOPPERS (1, 2, 4 QUADRANT OPERATIONS):

Single guadrant, Two quadrant and four quadrant chopper fed separately excited and senes
exacted motors Continwous current operation Cutput volinge ond current wave forms Speed
torque expressions speed torque characteristics Problims on Chopper fied DC Motors Closed
Loop operation | Block Dwsgram Unly),

J b Wew ,_
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UNIT - 1V

CONTROL OF INDUCTION MOTORS: Varable voltaged Freguency Characterfstics:
Coptral  of Induction Motor by AC Valiuge Controllers Waveforms  spoed  torgue
charsctersiics. Varable fequency control of induction motor by Voliage souice and current
source Inverter and owvelo-converters- PWM control - Comparson of V51 and CS1 operations
Speed torque Charscterstics: numenical problems on mduction motor drives Closed loop
operation of induction motor delves { Block Dingram Cnly)

Static rotor resistance eontrol: Slip power necovery Static Scherbius drive Static Krimor
Drive their performance and speed tongue churecterstics sdvaninges applicstions - problents,

UNIT-V

CONTROL OF SYNCHRONOUS MOTORS: Seporate control & sell-control of
daynchronous motors Operation of self-controlled synchromows motors by VS1 and C51
Cveloconverters, Lowd commutated CS] fed Synchronous Motor - Operation Waveforms
speed torque churncteristics Applicstions - Advantuges and Numencul Problems Closed Loop
contral operition of synchronous maotor drives (Hlock Dhagram Only], sariable frequency
control, Cyeloconverter, PWM, VFL, CSL Principle of operatiin ol BLDC motor drive.

TEXT BOOKS:
1. Fundamentaly af ¢lectrical drives, G K Dubey, Alpha Science International Limited-
2™ Ediion.
2, Power Semiconductor Drives, ). Gnanavadivel, Anumutha Publications.

HREFERENCE BOOKS:

. Power semcondueior doves, PV Rao, BS Publications.
2 Thyristor contml of clectne drives, Vedam Subrmmanyam, Tata MeCGraw  Hill

Publicatins
3 A first course on electrical drives, S K Pillai, New Age Internazional (/) Lid-2"[ dition
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POWER SYSTEM PROTECTION

B. Tech. 1 Yeoar 1} Semester |
Coorsy Qutcomes: At the end of the course, the student will be able o | 3 | o b | *

RS - S |

||.; T| P|C

CON, Undersiand basic working of creunl breaker und classification of cireuit breslers.

CO2 Examing different tvpes of eircuit brenkers in power systems.

CO3. Analyre Principle of operstion of over cument, dircctional, differential and distance
rilays,

C0M Design protection schemes for altermtors, trunsformers, bussbiars,

COS8 Assess over vollnge protection and insulation level

LUNIT -1

CIRCUIT BREAKERS: Cirouit Breaker (CB): Elementary primoiples of ano mterruption,
Recovery and Recovery voliages - Resiriling phermvmenon, dverage, muximem RERV and
numerical Problems. Cormrent chopping and  Resiéonce swichmg, CB  ratings  and
specifications: Types and Numenical problems. Auto reclosmg, Descriptaon and operation of
finllowing types Cheult Breskers, Minimiam €4l Cireull Breaker, Alr Blast Clrenit Bresker,
Vicuumm and SF6 clreuit breaker.

UNIT-1

FLECTROMAGNETIC, STATIC RELAYS & NUMERICAL RELAYS: Principle of
operation and comstructon of wirmeted aomature, balanced beam, iduction dise and induction
cup relays-clagsification, Instantancous DMT and IDMT tvpes, Applications of relays: Over
current/under veltage relays, Directionnl relnys. percentage difforentinl relaye. Distance relavs:
Impedance, Reoctunce, Mbo and offset Mbo reloys and Chasaeterntics of distance relays:
Companson of numernical rélays & static relays with electromagnetic relays

UNIT - 111

GENERATOR & TRANSFORMER PROTECTION: Protécnion of gonermliors aguinsi
suator fuulhs, Rotor fanlts and sbyormal conditions, Restricted earth lanlt and mter turn faolt
protection. Mumerica] examples on percentage of winding anprotected. Protection of
transformers: Percentage ind differentin] protection, Mumerical prohlems on Design of CTs
rutios amd Buchhols reley protection
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UNIT -1V
FEEDER AND BUS BAR PROTECTIONE GROUNDING PROTECTION OF LINES:

Orver enrrent earth fauh, Carrier current and three sone distance protection using impedince
telivys— Tramslay relisy Protection of bus bars and Differental protection.

NEUTRAL GROUNDING

Grounded & vngrousded nedutral syatems. Effects ol ungrownded neuteal system performance.
Methods of peutml groumding: Solid resmiunce, renctence. Aromg gprounds& grounding
praciices,

UNIT -V

PFROTECTION AGAINST OVER VOLTAGE AND GROUNDING: Generation of ovar
voltages m power systems. Protection against hghining over voliages. Yalve type ond zine—
Oxide lighting arresters, Inswlation coordination, BlL— mpulse ratio. Earthing Practices in
Substatiins.

TEXT BOOKS:

1. Power system protechion amd switch: pear, Badoram, [ N YViswakarma Tota
MetGiraw Hill Education-2"Edition.
2 Bwitcheear and protection. Sunil. 5. Rao, Khanna pubhshors.

REFERENCE BOOKS:
1. Electrical power systems, €. L. Wadhwa, New age mternational (F) hmited-
A" Edition.

2. A Texthook on power svstem engineering, M. L, Soni, P. ¥V, Gupta, 1. 5. Bhatnagar,
AL Chakrabarthy, Dhanapat Bal & Co. patind,

1 Principles of power system, VK. Mehtho & Rohit Mehtha, 5. Chand company Pyt
L - 4™ Edition

I Eﬁ’:’ 2 _u_J»!‘; 1 éﬂﬁu 1]
2 . €

6 br 7 .:"',;fﬁ:--— 4 |i1ll..-.1.ﬂ""'



INSTITUTE &F TECHNOLODY

BH O AUTD G s TR

‘ﬁpﬂﬂ“ﬁﬂﬂﬁ“l

TAcorosd bl by WAGL & A Spprowsd by AIETE Now Dl & Pucmamaenaly S Hazesd ao fTHI

B. Tech. LI Year 11 Semester !

L[]
0o

¥
- |

FOWER ELECTRONICS LABORATORY ‘ PIC|
ﬁ.l

Course Outcomes: Lipon the comphétion ol Laborilery Course, the studeat will be able to

Exarmne the characteristics of SCR, MOSFET, & [GBT, and analvze triggering
Cireiils.

Analyze ioput and outpul chameteosbes of AC-DC converters,

Synthesire inpul and owtpui charcteristics of Cyeloconveners.

Examime input and output chrreteristics -:I_[JC—L'_I'C Cinverters,

Outline the aperanon of Power converter controlled motors,

Any ten of the following experiments are required to be conducted.

i ol B ol

.
1d

Study of the characteristics of BCR

Study of eharscteristics of MOSFET & IGBT.

Ciate Firing Clircuits for SCRy (R Triggering, RU Triggerng & UTT Trpgering).
Smgle Phase AC voliage Comeoller with B & RL Loads,

Single Phise fully Controlled Rrudge Converter with & RL Loads
13 Jones Chopper with B & RL Loads,

Single Phass Parallel Inverter with R& RE Loads,

Stngle Phage Cyelpconverter with B& BL Loadg,

Single Phoase Series Invaeler with R& RL Loads.

Single Phase Hall contrelled converter with B Load.

Thyristorized drive for [Hp DO motor with closed loop contral.
Speed Measurement and ¢hsed loop contral nsing PMDC motor.
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Course Outcomes: Upon the completion of Labaratory course, the studlen

Wi

SIMULATION OF POWER CONVERTERS LABORATORY

={f

Tech. U Yeoar 1 Semester E_| TP

1l be able (o

OO Examine the characteristics of SCR. MOSFET, & 1GBT, and amlyre triggering
cirCil s,

COL Analyee mput and outpul chametenstos of AC-DC converter,

CO3, Synthesize input and output chiarncteristies af Cyeloconvorters

L Examme mput and output chavacterstics oMDC-DC Converters.

COs Outline the sutput of various Powser converters

Any ten of the following experiments ure required to be conducted.

Any 1 experiments from the below may be conducted

S e

4

L0,

11

I2

Stmulation models o SCR, IGBT and MOSFET

Simulation of Smgle Fhase Semi controlled converter

Stmulstion of Single phase fully controlled converter using RL and E loads.
Stemlation of 1 hree phase [ully controlled converter using BL and E lpads,
Stmitlution ol Single phiese AC Voltage controller using RL load.
Srmulistion of smgle phase Tnverter with PWM control.

Simulation of Three-phase invertor with PWM controller.

Simulation of DC-DC Converter with varmous classes operation,
Strpulotion of Dl Converter walh varows modes ul operulion

S lution of resonant pulse commutation cireui.

- HBimulation of Buck and Boost Converters,

. Simulation of Volage commutated Chopper
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POWER SYSTEMS LABORATORY
B. Tech. 1Tl Year 1T Seniestor L
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Course Quteomes: Upon the completion of Laborstory eourse, the mudent ol ol 3l

will be nhlz to

COL. Predict the sequence impedances of electrical machines

COL. Examine the charucteristics of reloys

CO03. Analvee the Mere -Price protection scheme

COd. Asgess The Tunchion of over cuarrent relay, over volloge rélays and Uransnission lmes
CO5, Compute the sub-transient reactance of ¢lectrical machine

Any 10 experiments from the below may be conducted

To find Positive, Megative and rero sequence impedimees of a 3-phase, *-Winding
rvies former
Detormination Sequence bnpedances of Three Phase Transfirmes
To determine efficiency and regulation of 3-phase Tranamission Line model
To determine charscteristic of 2-overcurrent relay for 3-phase translormes protechion
To detormine the vpernting characteristic of Negative sequence Réluy
Merz -Prce protection scheme for 3-phase trans former
To determing characteristies of IDMT Over Current Relov
To find Positive, Negalive and rord sequeénce impedances of o Cylndrcal Ritor
Synchronous Machine
4 To determine sub-transient resciance’s of 4 Salem Pole Svnclronous generalon
10 To determime (he characterisies ol Over Viluge Rely
11 Merz -Price protection scheme for Single Phase Tronsformer
12 Feeder protection system for extermal faults

Ol U i T e
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R22 B.Tech EEF FOURTH YEAR COURSE STRUCTURE
IV YEAR | SEMESTER
5. Moo Course Clourse L | T | P Credits
- Calegory Titke
[ PC-13 | Electric asd Hybrid Vehicles 1l o = |
2 PC-14 | Power ::yﬂr:m D'peruuun an and Control 31000 E)
3 PE-3 | Professional Elective-111 I {0 D : I
3 OE-3 | Open Elective-I ilolo] 3 |
5 H&S-3 | Essentials of Computer Networks 2 10[0 2 ||
6 | PC Lab-11] Simulation of Renewable Encrgy Systoms (VN 2
Laboratory =
K PW-3 | Project Stage - | 0106 3
Total Credits. 141 10 0
IV YEAR Il SEMESTER
5. No.| Course Course L T| P | Credits
| Category | Title S i =y N |
1 PC-15 | Utilizathon of Electrical J:.m.rg;-' ilofln i
2 PC-16 | Power Electronic Applications to Rencwable | 3 0 0| 0 3
| Energy Systems [ IO |
3 PEA | Prolessional Elective-1V A0 u i
4 PW-4 | Project Stage - 11 ineluding Seminar 00|23 42
Total Credits 0 0|22 20
1 - M
" L (e
\ =" Mo
RS o b . Prdthon=— f“"""’""’"
0 n— I % ' ,j:z!f
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ELECTRIC AND HYBRID VEHICLES
B. Tech, IV Yeur | Semester | L{F P C

Course QOutcomes: Al the end of the cowrse, the student wall be ablg i 3| 1lol4 | =

COL Understand  the components of Electric  Vehieles and
Fundamentaly of Electrie Vehicles,

02 Explam the types of batterics and principles of operation of batterzsy.

C033, Analyze the control technigues of Electric motors which are used in Elecrric vehicles

Co4, Apprehend Lhe transmiszion of the deive svetem and the compononts of transmissian

CO5. Asscss various modes of Hybrid wehicles for differemt conditions.

UNIT- 1

ELECTRIC VEHICLES: Introduction lo Electrie Vehicles - History of Electrio und Hybrid
Vehicles - Component’s vohigle mechanics - Roadway fundomentals - vehicle kinetics -
Drymammics of vebicle maton - Propulsson Sysem Design

UNIT -11

BATTERIES: Rasics Types -Parameters - Capacity- Discharge mte - Siate ol eharge - State
of Dhscharge -Depth of Dicharge - Tochnical charactenstics - Banmery pack - Disign
Propertics of Hattenies -Fuel Cells - Types = Fuel Cell -Electne Vehicle

UNET - 1

DC & AC ELECTRICAL MACHINES (Speed control Technigues): Motor and Enging
rting = Reguirements - Speed contal techmgues of DU machines m Electric Vehicles - Speed
control techniques of three phase Afc machines, Induction machmes, Permanent Magnet
Machines, Switched Reluetonee Machines,

UNIT -1V

FLECTRIC VEHICLE DRIVE TRAIN: Trnsmuission confipuration Componenis, gears,
differential, chitch, brikes, regenerative braking- motor siving, Gear Ratin, Tonque- spesd
characreristics, BV Motor Sizing, Initin] Accelermtion, Rated Vehicle Velocity, Maximum
Velocity — Maximum Gradability.

UNIT-V

HYBRID ELECTRIC VEHICLES: Types of Hybrid Vihicles- series sl pamllel Hyvheid
Electric Vehleles, serigs- prrallel configuration, Internal Combustion Engines -Rueciprocating
Engines- Practical and Air-Standard Cyeles Air- Standard Otto Cyele Au-Standard Dicsel
yele Example 1C Engines m BEVs Design Drave train serge of components
I e s { / .
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TEXT BOOKS;
1. Electne & hyhrid vehicles Design Fundsmentals, Igbal Hussain, CRC Press
™ Edition.
2. Electric vehicle technology explained, James Larmanie, Jobn Lowry, Wileyds Sons-
2™ Edition,

REFERENCE BOOKS:

1. Modern eleerric, hybrid elecrrie, and fuel gell vehicles: findamentals, theory and
desipn, Mebrdnd Ehgand, ¥imin Goao, All Emadi, CRC Mrecd - 2™Edition,
2. Electric vehicle hattery syatems, Sandeep Dhamejs — Kindle Edinion,

o B 0 441
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POWER SYSTEM OFPERATION AND CONTROL

B, Tech, IV Yoar | Semostor
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]

|

o
|

Course Outcomes: Al the oend of the coumnse, the student will be able 1w |

COL Understomd economic opermtion of power sysiemes.

COL Analyre and comprte aptimal loading of generntors for o particnlar load demand.
COX Develop mathematical models of turbines and governors.

COd, Address load frequency control problem.

COS, Fxpluoin bow seres and shunt campensation helps in reietve power control.

UNIT-1

ECONOMIC OPERATION OF POWER SYSTEMS: Optimal operation of Gencrators in
Thermal Poawer Stations - Heat rate Curve - Cost Curve - [ncremental foel and Produetion
costs, mput-output charactersticy, Optimum gepcration ollocation with fine kosses neglected.
Optimum  generation allocation including the effect of transmission line losses - Loss
Coefficients, General transmission line boss formuin,

UNIT- 11

HYDROTHERMAL SCHEDULING: Optimal scheduling of Hydmthermal Svstem:
Hvidroclectric power plunt modets. scheduling proems- Short teemy hydrothermal scheduling
prablenm,

UNIT - 1

MODELING: Modeling of Turbine! Fiest order Turbine model. Block Diagram
representation of Steam Torbines sl Approxmmate Lmear Models,

Modeling of Governor. Mathematical Modeling of Speed Governing System - Denvation of
small signal transfer function

Muodeling of Excitntion System: Fundomental Chameterinies of an Exciation system,
Transfer function, Block Diagram Representation of IEEE Type-1 Madel

LINET - IV

LOAD FREQUENCY CONTROL:; Single Arca Load Fregueney Control: MNeceasity of
keeping frequenty constant. Definitins of Control anza - Simghe area control - Block dingram
representation of an isolasted power system — Steady state analysis — Dynamie response —
Uineontrolled case. Lond frequency control o 2-area system - uneontrolled case and controlled

case. bie-line bias control, | ||
I ’U}‘M ' 3 d LJ(» i M 4
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Load Frequeacy Controllers: Proportional plus Integral control of single area and s block
disgram representation, steady sate response — Load Fregueney Control and Esonomig
dispatch control,

UNIT -V

REACTIVE POWER CONTROL: Overview of Reactive Power control — Reactive Power
compensation in frabsmission sysiems— advantages und disadvantages of different types of
compensating equipment fiw transmission systems, Load compensation-Specifications ol loa
compensator, Uncompensated and compensated transmission lines: Shunt amd Series
Componsation,

TEXT BOOKS:

1. Modern Power Swstem Analysis, L] Nogarth & [P, Kothar, Tot MeGrow Hill
Publishing Company Lid -4 Ediion.
2. Power systems analysis and stability, 5.8 Vidhera, Khanna Publications- 4"Edition

REFERENCE BOOKS:

1. Power generation, operatom and comtmal, Alen ) Wood, Hruce F, Wollenberg,
Crernkl B. Sheble, Wiliey -3 Ecition.

2 Power system stability and control, Pmbha Kundur, MeGrow Hill compunids-Indezn
Edition,

A Power system operstion and control, Dr. K. Do Rao, Wiley ndia Pyt Lid

o) d f _-jr'f 7 .[f'r-:_',.._ﬂ}f—’-"‘—' g e
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ESSENTIALS OF COMPUTER NETWORKS
B. Tech. IV Year | Semester

i

Course Chuteomes:
At the end of the gourse, student will be able o

coL, Understond the scenaciy of relerence models,

coL  Muostrate variouws sub protocols in ot oceess protocels.
co3.  Outhne various routing algorithins and thiir operitions,
COd.  Analvee transpon protocods for the given scenario.

COs  ldentify the protocols and funcrionslities i apphication fyver

LINIT - It

Introduction to Doata Communication

Overview of the Internet: Definilion of networks, Topology, Protocal, Layvering Seenano,
TCMIF Protocol Suite: The OS] Madel, Tntemer history, Comparison of the 081 and TCR/AP
reference model.

UNIT - 112

Duta Link Layer - Degign sssues, Eleméntary Data Link Laver Protocods.

Medivm Access Protocols = ALOHA, OSMA, Etherner- Physical Laver, Etherner, Mae Sub
loyer - CSMA/CD, Fast, Gegabi, 10-Ciigabit Ethernets,. Data tmk loyer repeaters, ‘hubs,
bridges. switches, routers und gatewiys,

UNET - LI1:

Network Layver: Nerwork Layer Digsign issues, Routing algorithivg - shortest path, fooding
nndd Doistunce Veclor Routing

Internetworking; [P addresses, [P, [P Protocal, subnetting

LNKET - TV
Transport Layer: Introduction to TCP and UDE, difference between TCOP & UDE, The TCP
Conngction Management Modeling, and The TCP Congestlon Control

LUNIT - Ve
Application Layer- Introduction, providing services, Applications layver paradigms, Client
werver model, Standard chient-server apphication-FTTTP, DNS.

TEXT BOOKS:
1. Datn Communications and Meirworking - Bebrowr A, Forouzam, TMH, 2013, Fith
Filition

2. Computer Networks - Andrew S Tanenbsum, Pearson Education. 4th Edition

; Y
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REFERENCE BOOKS:
l. An Engmeering Approach To Computer Networks-S. Keshav, Pearson Education, 2™
Edition '
2. Umilerstanding Communicatwons And Networks, W A Shay, Cengege Learning; 3™
Edition
3. Introduction To Computer Networks And Cyber Security, Chwan-Hwa (John)Wu,
J. David lewin, CRC Press.
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SIMULATION OF RENEWABLE ENERGY SYSTEMS LABORATORY

B, Tech. I'V Yenr T Semisier IL

¥
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0| 4] 2

Course Crutcomes: Al the end of the labomtory course, the student will be -
nhle 1o

COL. Understand PV enerpy convershot system

CO2. Interpret iraditlon, temperature cffect on PV orray
O3 Assessment o Solar powor svalem

CoOd. Unclersmnd wind gnergy conversion system sml Fual cell
COS5. Inspect the Hybrid renewable cnerpy power svstem

Any 10 experiments from the following experiments may be conducted

1. Sirmilation study on Solar PV Energy System

. Formation of Admiitance bus

, Stroulation study on GS method load flow analysis

Experiment on "VI-Charactersticy and Efficiency o Solar PV System™

. Effect of irrndmtion on PV arroy

- Effect of tempeeature on TV amay

. Experiment on Performunce assessment of Stundalone Solar Power System.
- Experiment on Performarice sssessment of Grid comected Solar Power System
, Sirmilation study on Wind Energy CGenerator,

10, Experiment on Performance pssessment of microWind Energy Generator,
| L. Swudy on Hybrid (Solar-Wind) Power Syiem,

| 2. Study on Performance Assessiment of Fuel

e o =g B LA de el Bl
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UTILIZATION OF ELECTRICAL ENERGY

B. Tech, IV Year 1 Semester Al

B e

3

L] T l“ C
0

Comrse OQoteomes: A e end of the coorse, e student willl be abbe to

COl, Undersiand the mmporance of (lumination and various illamination technsgues.
002, Examme the perfirmance of simple resistance irnscey, modem welding techmigues,
CO3. Apply the concepts of Electrolytic process

COa, Categorme differemt types of Elecine Tracoon systiems

05, Eviluute diffierent types of triction mechimies

UNIT -1

ILLUMINATION: Definition - Lows of (lomimation - Polar corves - Caleulanon of MHCP
and MSCP. Laomps: Incandescent lnmp, Sodium Vapour liop, Flusrescent lamp. Requirement
of pood llghting scheme - Types, Design and Coleubstion of dlumingtion. Street Hghting and
Factory lighting — Numerica] Problems.

UNIT =11

FLECTRICAL HEATING & ELECTRIC WELDING: Advantages, Methods of Electne
heating — Resistonce, are, [nduction and diclectric beatinge. Types ol eleciric welding —
Resistance, Electric arc, gns welling aiwd Ulmsonic welding, Welding electrodes of various
metals, efects n welding,

UNIT - 11

ELECTROLYTIC PROCESS: Basic principle of Electrolysis, Faraduys lows of Electrolysis
— Mumersal problems, Applications of Electrolysis — Electro depositem-manufocturmg of
chemicals — anodizing — electro polishing - eleetro cleaning — elecwo pariing — clectro
metallurgy, Power supply for Electrolysia,

UNIT -1V

ELECTRIC TRACTION: lntreduction —Imchon Systems, Svstems of Blectric Trachion-
Advantages of Electrie Tmetion, Systems of Track Electrification, Pesitable fenures of
Traction Motors — Subtahility of D.C. deries moter, AC seriey motor, 3 phase induction motor
prel hinear imduction motor for raction, Electri¢ Bruking m traction - Plugging, Rheostiatie and
Regenerntive types - Suitability of differem motors for hraking, Temperature Rise and’ Load
Equalizton.
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UNIT-V

TRACTION MECHANICS: Types of serviees — urban — sub-urhan und main line services,
Spead-time curves of different services — trapeaoidal and quadrilateral speed-time curves —
Numerical Problems. Tractive effort, Power, Specific Energy Consumption- factors affccting
Specific Energy Consumption, Mechomees of train movement - Adbesive weight and
eoefticient of adhesion — Problems,

TEXT

I
2,

BOOKS:

. Utilgaton of Electos Power, Er R K, Ragpui, Laxon Pablicutmons; 2™ Edion

Uthization of Flectric Power and Electric: Traction, ). B. Cupa, 5 K. Katara and sons,
Dielhi. Art & Seience of Ltilization of electrcal Energy - by H. Partab, Dhanpat Rai &
Soms.

REFERENCE BOOKS:

2,

Generation, Distribution and Utilization of Electnical Energy™ by €. [ Wadhwa,
Fostern . Wiley L.

Utilization of Elecmcal Power mchuding Elecinic drives and Eleciric traction — by
N, V. Survanaravana. New Age Infernational (P) Limited Publishers, 1996

A text book on Power System Engmeering™ by A. Chakeaborti, M. L. Soni, P V. Gopia,
1,5, Bhatmagar, Dbanpat Rai and Co.(P) Led — Delii,
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POWER ELECTRONIC APPLICATIONS TO RENEWABLE ENERGY SYSTEMS

B. Tech, IV Yeur 1 Semesier LITPC

Course Outcomes: At the end of the course, the student will be able o NIINES

EUJ_L acguire knowledge on Non-Conventional energy sources ;

02, analyee various DC-DC conventar technologies used for renewable emergy
systerns

Co3. Design inverters for rencwable crergy systems

COd, Develop power extraction and supply schemes for wind onergy svitems

CO5. develop stand alone DCr sets and micro grild systems fom renewnble energy
ROUNCES

LUNIT -1

Introduction to renewable sources: workd energy scenaro, Wind, solar, hvdro, geothermal,
availubility and power extraction

Introduction w solar enerpy: Photovaltaic effect, basion of power generation, P~V &I-V
characterimtics,  effect of insolaton. temperature, drnal varntion, shading, Modules,
conncctions, ratings, Power  extraction (MPP) macking and MPPT schemes, standalone
systents, grid interface, storage, AC-DU loads.

UNIT - 11

DC-DC converters lor solur PV buck/boost/buck-boost'/ yback Aorward/cuk, Iadirectional
converters, Imerieaved snd mult-mput converters.

LNTT - 1

Girid connected Inverrers: 1ph, 3ph mverters with & w/o x"mer, Henc, H6, Multilevel Neutral
point  clamp, Moedular multilevel €51 Control schemes. wnipolar, bipolar, PLL and
synchronization, power balancing | bypass, Parallel power processing: Grid connection issues:
lenkage currend, Tdlanding, harmonics, sctive/reactive power fesding, unbalance.

LNIT -1V

Irdroduction 1o wind energy: P-V, |-V characteristic, wind power system: turbine-generator-
inverter, mechanical control, matmgs; Power extraction (MPP) and MPPT schemes. Generators
for wind: DT generator with DO o AC converters; Induction generator with & wio converter.

UNIT-V

Synchronous penerstor with back 10 back controlled’ uncontrolled oomverter; Doubly fed
nduction generstor with rotor side converter topologes; permanent mognet based generatorns.
Rattery: Types, charging discharging. Introduction to AC and DO microgrids.
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TEXT BOHIKS:
I. Sudiptn Chakeaborty, Marcelo G, Simes, and Willinm £ Krumer, Power Elecironics for

Renewable snd Distribited Energy Svstems: A Sourcebeok of Topolopies. Control . and
Integrution. Sprivger Science & Busmess, 2013,

2. Nwolz Fermim, Chovanm Petrone, Giovanni Spognuolo, Massimo Vitellt, Power
Electromcs and control for muximum Energy Harvesting m Photovoliaie Systcms, CRC
Prets, 2013, 3. Chetan Singh Solinki, Solsr Photovohaies. lundimentals, Techno hjres ancd
Applications, Preatice Hall of Tl 201 1.

REFERENCE BOORS:

1. N, Mohan, T M. Undeland & W, P. Robbhins, Power Electronics: Conventer, Applications
& Design, John Wiloy & Sons, 1989

2. Muhimmad H. Rashid, Power Elegironies: Cireuits; Devices, and Applications, Mearsan
Edueation Indla. 2004

3. E Gubn, I Sanchis, A, Ursa, ). Lpez. and L. Marmovo, Grommd eimments in smgle-phase
transfommerless photovoliaw systems, Progress in Photovoltales: Research and Applications,
vol 15, noo 7, 2007,

4. Remus Teodoresen, Mareo Ligerre, Pedro Rodnguer, Grd Converters Tor Photovoline
and Wimnd Power Svstems, John Wiley and Sons_ Lud ., 2011,

£, Al Kevhani, Design of Smarnt Power Grid Renewable Energy Systems, Wiley-1EEE Press,
M.

| ‘}\;:'.EM- ﬁ .~|t-f-":_ . : ? 4
. ”'{D’ 4 :I?"" A = A l"l.'.'._.mf

fp— n ,"r"'y"' T, -'53':;,:'{



VIDYA JYOTHI

TRSTITUTE OF TECHMON DG Y

R e e e R T

[accredmod by WAAL & N, Apprpeed by AICTE Mow DTl S Promimenity AfUGed i IRTHHE

FROFESSIONAL ELECTIVES
16T APPLICATIONS IN ELECTRICAL ENGINEERING
i Prufessionn] Elective - T) _
B. Tech, 11T Year | Semester r L ] T P

Course Outcomes:

he stugdents shoukld he able to

COL. Updersiand the varous fundamentals, srchilectures ond technologies of Inlemet of
Things.

COL Diseuss about varoes commumication technologios wsed in the Internet of Things

COA. Acguire knowledge on the various device conneetivity methiods using web and internet
m the Lo T environmem.

CO4. Esplore various dat acquisition micthods, diots bandling using cloud for [oT
applications.

COS.  Apply 10T to design Smart Home, Smart city, sgmieuloore prctices ete,

UNIT -1

The Internet of Things An overview of mteroer of things (loT) - 1oT framework —
Architecture technology bithind 16T — Sourcey of the ToT — MM Commumeatim - Examples
il TaT.

UNIT -1

Design Principles for Connected Devices:  Introduction —loT/M2M systems, lavers and
designs. stundardization - Communication techoologies - D enrichment, consolidation and
device management ot giteway — Ease of designing amd affirdability.

UNIT -1

Deslgn Principles for the Web Connectivity: Infroduction — Web communication protecals
for comnected deviees - Message comminbeation protocols for comnected devices - Web
comectivity for connected devices netwiork:

Introduction to  internet conpectivity principles, inlemnet conpectivity, internet  based
communication - 11 addressing fn the IoT - Application layer protocols: HTTP, HTTPS, FTP.
Tekner, WAP (Wireless Applicahion Protocol),

UNIT -1V

Data Acquiring, Organizing, Processing and Analyties: Introducton - Datn acquinng and
storage - Orpanizing the data — Analytics,

Dats Collection, Storage and Computing Using 8 Clond Platform: [ntroduction — Cloud
computing paradigm for dotn collection, storage and computing — foTas a serace amd cloud
service Models — loT cloud bused services uding the Xively (Pachube/COSM), Nunbits and
other plforms.

UNIT -V

Sensor technology: Actustor, sensor dats communication protocols, Tadio frequeney
identification technalogy, wireless sensar network technology. loT application case stodics:
Smart home, smart cities, enviranment monilonng and agriculiuee prctices,

{s i-l'!i]' 0> L E:LJ."" x @M !
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TEXT BOOKS:

L. Internet of Things: Archilecture, Design Principles, Raj Kamal, MeGraw Hill Edvcistion
i India) Pt Limited, 2017,

REFERENCE BOOKS:

1. Designing the Internet of Things, Adrin McBEwen and Hakim Cassimally, Wiley, First
gidibuon, 205

2, Cietting Staried with the [ntemet ol Things, CunoPlister, O'reilly, 2011

3. Imernet of Things : A Hunds-on Approach, Arshdeep Bahga, and Vijay Madszr, 2014
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ELECTRICAL ENERGY CONSERVATION AND ALDITING
(Professional Elective-1)

B. Tech. III Year | Semester

Course Outcomes: After completion of this course, students are uhii to]
COL. Know the current enerpy scenario and importance of eperpy auditing.
CO2.  Understand the concepis of energy auditing,

COX. Fvalinte the perlormence of existing engineering systems

CO4. Exploro the methods of improving energy efficiency in different engincering systens
COS. Desipn different epergy elliciont dovices,

LT[ P
ERCRED

Iuﬁ

LNIT-1

Basicy of Energy and its various forms: Ouerview ol engineering, elements Solar enorgy,
¢lectricity gencration methods using solor energy, PV cell, elemmits of wind encrgy, electricity
generation using wind energy, clements of bio energy, bio mass encrgy conservation, ¢lememts
of geothermal energy, soirces of geothermal encrpy, sources of chemical energy, Tuel cells,
Enerpy Seensrin m India

UNIT-11

Energy Auditing-1: Introduction: Need for encegy audit, directions for the study of epergy
suditing, inclusions for encrgy anditing, types of encrgy audit: prelmunary audit, genernl/ming
mudit, mvestment-grade’ comprebensive mudit. Major encrgy consuming squipments and
systemis, energy audit leam, enerpy suditing methodology! preliminary and detadled. Process
Novwe disgram, energy oudit repont formong

LINET- 11

Energy Auditing-2: For bulldings: Encrgy auditmg instruments, encrgy eificioncy, energy
auditing for buildings: stages n programs, surveying, measurements ond model analysis.
Energy audit form of commercial bulldings, checklist for cnergy savinis medsires

LUNIT -1V

Energy Efficient Technologhes-1: Importanee of energy effickency for engineers, Energy
efficient techmbogy

i mechanical enginecring: Heating, ventilution ond ar-conditiomng, boiler sl steam
distribulion Sysicms

Energy efficiont technalogy m eivil engineering: fumre of roads, hamessing rosd and
transpeor infrastrooiur;

UNIT -V
Energy Efficient Technologies-11 ¢ Energy efficient technology in eloctrical engineering:
Electricity billing, electrical boad munagement and maxirum demand control, power facior
improvement and its benefin, selection and locntion of capacitors; Encrgy efficient lechnology
in chiemical engineering: groen chemisty, low carbon cements. recveling paper
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TEXT BOOKS:

|. Energy Mimagement. Limesh Rathore,, Kiturla publications, 2nd editon, 2014,

2. Giumde books fur Natwonal Certilication Examination for Encrgy Manieer | Encrgy
Auditors Book-1, Genera| Aspegts

REFERENCES:

I Hargroves, K., Gockowiak, K., Wilson, K., Lawry, N_, and Desha, ', {2004) An
Uhverview of Encrgy Etficiency Opportunitkes in Mechanical/civilielectrical/chemical
Engineering, The University of Adehnde and Queenstand Liniversity of Technology
2, Success stories of Energy Conservation by BEE, New Delhi (www bee-indim org)
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CYBER PHYSICAL SYSTEMS

i{Professional Elective - 1) y

B.Tech I Year | Semester L
3

T|PIC]
D 0|3

Coorse Ouleomes:
A e end ol the course students shoitld e shle o0

COl. Undersiand the concepd of Cyber Physical System.

COL Apply CPS platfonn components W develop Cyber Physical Svstgins.

CO3. Develop sohimon using synchronous and asymchronows models.

COd. Apply concepts of securily (0 enhance existing sysiems,

COS5. Ability to develop concepts, loges towards solving problem in research and
indusiry.

UNIT-T:
Introduction: Cyher-Physcal Svatem, Key Foatures of CPS, Application Domaing of CFS,
Basie principles of design and validatlon ol TPS, Challengeés i CP5.

UNIT-1:

CPS Platform components: CPS HW platforms, Processors, Sensors and Actuators, CPS
Network - Wirgless, CAN, Automotive Fthernet, Scheduling Real Time CPS pasks,
Synchronous Model and Asynchronous Model

NIT -1 :

Synchronous and Asynchronous Model: Renctive Compinents, Components Properiies,
Components Composing, Synchronous Designs and Circuits, Asvochronous Processes and
operutions, Design  Primitives i Asynchronous Process.  Coardination  Protocols in
Asynchronods Process, Leader

Election, Relble Transmisswn,

UNIT - IV:

Security of Cyber-Physical Systems: Introdoction to CPS Sécuritics, HBasic Techniques in
CPS Secorities, Cyber Securily Reguirements, Attack Model and Countermeasures, Ddvanced
Technigques m CPS Securities

UNIT -V
CPS Application: Health care and Medical Cyber-Physical Systems, Sman grid and Energy
Cvher Physical Systomy, WSN hased Cyber-Physical Systems, Smart Cities.

TEXT BOOKS:
|, E- A, Lee and 5, A. Seshia, “Introduction to Embodded Sysatems: A Cvber-Physical Systeins

Approach”, 2011
2, R. Alur, “Principles of Cyber-Physical Systems,™ MIT Press, 2005
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REFERENCE BOORS:

. Ra) Rakumar, Dionisio de Nz and Mark Klen, “Cyvbor-Phvsical Systems™, Addison-
Wasliey,

2017 _

2. Rajeev Alur, “Principles of Cyber-Physical Systems", MIT Press, 2015

1. Fei Hu, *Cybor-Physical Systems™, CRC Press 20103
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Al TECHNIQUES IN ELECTRICAL ENGINEERING
{ Professional Elective-11)

B. Tech. 111 Year 1 Semester

Course Outcomes; At the end of the course, the student will be able 1o

CON, Understand artificinl newrnl networks.

COL Generalize feed forward nearal networks, feedback pearnl nefworks and lenrming
tewhniguis,

CO3, Identify fumrmess involved m varous systomes and fuzey ot thoory

CO4. Discover furzy logic contral for applications i electneal engincering,

COS, Interpret genetic algorithm for applicstions in electnical engineeting.

L|T| #lC|
EXER

UNIT <1

ARTIFICIAL NEURAL NETWORKS: Introduction, Models of Nemon Network-
Architectures Knowledge repeesentation, Artificisl Intelligenee and Neural networks—Leaming
process-Error comection learning, Hebbuan learning Competitive leaming-Boltzman learming,
supervised kearning-Unsuperviscd lewrning. Reinforcement learming - Learning Lasks,

UNTT- 1)

ANN PARADIGMS: Muli-layer perveptron using Back propagatim Algorithm (BPA), Self
—Organizing Map (SOM). Radial Basis Funetion Network-Functional Link Network (FLN),
Hopficld Network.,

UNET - 11

FUZZY LOGIC: Imroduction: Fuzzy versus crsp, Fuezy sets-Membership function - Bage
Fuzzy set pperations, Propeitics of Fuzzy sets. Fuzzy Cartesian Product, Operations on Fuezy
relnthons Fuzzy logie, Fuzey Quantifiers. Furszy Inference-Furzy Rule based systom,
Defuzzification methods.

UNIT -1V

GENETIC ALGORITHMS: Introduction-Encoding  Fiiness Function-Reproduction
wperators, Genetic Modeling Genetic operators-Cross over-Single sife crosg over, Two point
cross over Multi point cross over Uniform cross over, Matrix cross over-Crossovier Rates
laversion & Deletion, Muation operstor Mutstion Mutation Rate-Bit-wise operators,
Generational cyele-comvergence of Genetic Algorithm

UNITY

APPLICATIONS OF Al TECHNIQUES: Load forecisting, Load flow studies, Economic
lod disputehy, Lood frequency control, Single ansa systemand two ared system. Reactive power
control, Speed control of DT and AT Motors.

TEXT BOWOKS:
1. Neural networks, furzy logie and genetie algorithms, S.Rmasekoran and G AV Pai
PHI, New Delhi.
2 Neural networks A comprehensive foondation. Simon O Hoykin, International
Edition-2" Edtion,
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REFERENCE BOOKS:
1. Neurnl compubing thedry & practice, PAD. Wasserman & Van Nostrand Reinhold, New

York.
2. Newral network & furey system, Bart Kosko, PrenticeHall,

3. CGenctic algorihms, DB Goldberg, Pearson Education,
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MODERN POWER ELECTRONIUS

{ Professional Elective-11)
B. Tech. I Year 11 Semester
Course Outcomes: At the end of the course, the student will be able 1o LIT PC
CO1. Define the advances 1o power glectronic devices; 1lolol3
COL. Articulate power electronwe resonant comverters in power control
spplicatons.

CO3 Eviluate the design and comirol of muln-level mverters.

CO4. Arnculate DT power supplics in Power electronic applications

COS5. DBvaluate the design amd control of AC power sepplics and snintermuptable power
supplics.

LUNIT -1

Maodern power semicondoctor devices: Modem power sermeonducior deviees- MOS tum
OFff Thynstor (MTO) - Ematter Tum O Thynstor (ETO) Infegruted Cate- Commatated
Thyristor (GO -MOS-controlled Thyristors (MCTs)-5tatic Induction circull comparison of
Ihcir fsmlures.

UNIT-1
Risonant Pulse Inverters: Rosonant pulso myveriors-serics TESONAT [MVerers-Sorics resonant
mverters with unidimectional switches seres resonant mverters with bidirectional Switc hes
nralysis of half bridge resonant mverter - evaluation ol currents and Voltages of a simple
renohant fverter-analysis of hall bridge and full bridge resonant inverter with hadinectional
swiches,

UNIT - 11

Multilevel loverters: Multi level concept-Classification of mulilevel inverters- Diode
elamped muiliilevel mvener- principle of operalin-main features improved diode - Clamped
inverter-principle of operation-Flying capacitors multilevel inverter prmciple of operabon-
mpin Teptures

UNIT - IV

DC Power Supplies: DO power supplies-classification-swnched mode de power supphes-fly
back Conventer -forward converter- push pull converge-hall bridge converter-Full bridge
converier-Resonant de power supplhica-tadirectional de power supplici-Applications.

UNIT -V

AC Pawer Supplies: AC power supplies classificition-swilched mode ac power supplies.
Resomnt AC power supplics-bi diregtonal ac power supplies-mull stage conversions-control
cirendts - applications.  Introduction-power  line  disturbanees-power  comlitioners -
uninterrupdible Power supplics applications.

TEXT BOOKS
[ Power Electionics -Mohamimed H. Rishid, Pearson Education - Third Edition

2. Power Flectronics - Ned Mohan, Tore M, Undeland and William P. Robbins - John
Wiley and Sons Second Editlon.

I
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WIND AND SOLAR ENERGY SYSTEMS
{Professional Elective - IT)

B.Tech. 11 Year 11 o c|

Sem.

Course Quicomes: Al the end of this course, students will demonsirate the ability 1o

CO1. Linderstand the basic physics of Wind Power.

CO2, Outline Wind turbine technologes and their operation. penesstn,

CO03. Understand the basics of Solar Power.

CO4, Apply the concepts of power glectronic nterlaces for wind and solar generabion
COS. Analyze the technologies used for Solar Power generation.

UNIT =1
Physics of Wind Power

History of wind power, Indinn and Giohal statisnics, Wind physics, Betz limit rabo, siall ond
pitch control, Wind specd statistics-probability distrbutions, and Wind power-cummlotive
distribulin functions.

UNIT -1

Wind Genvrator Topologics

Review of modern wind turbime technologies; Fixed ond Varisbic spoed wind turbine,
Indoction  Generators, Doubly=Fed [nduction Generators and  their charnctenstics,
Permunent Magnet Svochronous Genermtors, Power electronics converters, Gemrator
configurations, Converter Control

UNIT - 111
The Solar Resource

Introduction, solpr redmtion specim, solar geomwetsy, Eath Sun angles, observer Sun
angles, solar daylength, Estimation of solar energy avatlnbaliy,

Solar Fhotovoltaic

Technologies- Amorphows, mont-crysialline, polverystalline; V-l chamctoristics of o PV
cell, PV modile, sy, Power Blectronic Converters: for Solar Syvstems, Maximum Power
poinl Tracking {MPPT) algonthms, Converter Contral.

UNIT -1V
Network Integration Issoes
Owerview of grid code weehnical requirements. Faualt nde-through for wmd firms - real and

reactive power regolation, voltage and frequency operating linoits, solor PV and wind farm
behavior durme prad dsturbances: Power qualty ssucs. Power systom imterconmechion
experiences i the world. Hybrid andisolated operations of selar PV and wind systems
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UNIT-V

Salar Thermal Power Generation

Technologies, Parabolic trough, central receivers, parabolic dish, Fresnel, solsr pond,
elementary analvsis.

TEXT BOOKS:
1. T. Ackermann, “Wind Power in Power Systems™, John Wiley and Sons Ltd., 2(0)5.

20 G M Musgers, “Renewable and EMcient Flectne Power Systoms™, John Wiley and Sons.
200,

REFERENCE BOOKS:

|- 8 P Sukhatme, “Solar Energy: Principles of Thermal Collection aml Storage™,
MeGraw Hill, 1954,

H. Swegiried and R Waddingion, "Grid hegration of wind encrgy conversion
svstons” JohnWiley and Sons Lid., 2006,

3 '15 M. Tiwari and M. K. Ghosal, “Renewable Energy Applicotons”, Narosa Publications,

bl

4. 1. A Duffieand W, AL Beckman, “Solusr Engmeering of Thermnl Processes™, John
Wiley & Sone, 1991
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POWER QUALITY AND FACTS
{ Professional Elective-T11)

B. Tech, I'V Year T Semestor

r
=
tad

Course Outeomes: Aller completion of this course, the student will be able 3
1o

COl. Understand the severity of power guality problems in distnbution system
CO2. Nlasirste the concept of ransmission line reactive power colmpensat ion
CO3. Choose proper shuni compensalors for redetive power compensalion

CO4. Apply the contml circaits ol sinte series caompensators for vimous linctons
COS5. Clas=ify combined compensniors,

UNIT -1

POWER QUALITY PROBLEMS IN INSTRIBUTION SYSTEMS: Power Quality
problems o distribution systemes: Transienl and Steady stale variations in vollage and
frequency, Unbalance, Sngs, Swells, Interruptions, Wive-form Distortions: harmonics, noise,
notching, de-offsets, uctuations. Flicker and i3 measuroment.

UNTT- 11

TRANSMISSION LINES AND  SERIERSHUNT REACTIVE  POWER
COMPENSATION:

Hasics of AC Transmussion. Aunalysis of uncompensated AC trpsmission |mes. Passive
Resctive Power compensation. Shunt snd serics compensation at the mid-point of an AC hine.
Comparison of Seres and Shunt Compensation

UNIT- 111

STATIC SHUNT COMPENSATORS: Ohjectives of shunt compensation, Metheds of
comtrolinbie VAR generntion, Static Var Compensator, its charactenstics, TUR, TSC, FC-TCR
configurathons, STATOOM, basic operating principle, control approaches and characteristics

UNIT=-1V

STATIC SERIES COMPENSATORS: Objectives of series  compensitor, virimble
impedance type ol series compensatoss, TCSC, TSSC-npemting principles and control
schemes, S5, Power Angle characteristics, Control range and VAR mifing. Capability to
provide reachive power compensalbion, external control

UNIT-V:
COMBINED COMPENSATORS: Introduction to Unified Power Flow Controller, Basic
operating principles; Conventivnal control capabifities, independent control of real und reactive

pwer

TEXT BOOKS:
1. Eleetrical Power Systems Quality, Dugan Roger ¢, Sonloso Surya, Me Grinaghan,
Marks F Beaty and H. Wayre, Me Graw Hill
2 Power Systemd Quality Assezsment, I Arillaga, N.R. Watson, 5.Clon, John Wiley:

A ol e ;.
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HEFERENCE BOOKS:
1 Power Quulity, CSankaran, CRC Press 4. Undersanding power quality problems,
Muth H.Bollen, IEEE press.
A

2 Understanding FACTS —Concepts and Techoologpy of Flexible AC Transmission
Systems, Naruin O Honorand, Laszlo Gyupyi
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SOLAHR POWER BATTERIES
{ Professional Elective <111}

B. Tech. IV Year | Semester Ly

=]

L
ol

Course Quitcomes: After completion of this course, the student will be able w
C{H. Understand the PY Solar cell technobogies

CO2. ustrute the conmections of solar PV modulé arravs,

CO03. Choose proper battery types and conngciions

CO4.  Apply control technigues for inverter

COS. Design Solar PV systems

UNIT-1:

Photovoltnic Solar Cell and its function,:

Solar Technologies, Solar Cell Parsmeters, Efficiency of Solar Cell, Solar PV Module,
Rating of Solar PV Module, PV Module Parameters Solar, Eificiency of PV Module,

Measuring Module Parmmeters

UNIT - 11

Solar Photovoltaic Module Array

Connoction of PY Module i Series and Paralel, Extimation amd Measurement of PY
Module Powor, Selection of PV Module

UNIT - Il

Batteries

Battery function. Types of Batteries, Banery parameters, Selection ol Baitery, Series
Parallcl combination of Batterics, Batteries for Photo volaie Systern, Apphcation of
Batteries in Solar PV svstem, Battery Maintenance and Mensurements, Battery Ful
Detection and Test, Battery Installation for PV system.

UNIT - 1¥:

Charge Controller, MPPT and Inverter

Power MOSFET and 1GRT, Opto coupler, Buck and Boost Converter, Fly back Converter,
Full Bridge Lnverter, Volage and Current Feedback, DC o DC power converter, DC o AC
Converter, AU o DO Comverter, Battery Charge controller, Maximum Power Poing
Trocking, Speaification of [nverter and charger.

UNIT-V;

Solar I'V System Design and Integration

Solar Radiation Energy Measuremenis, Estimating Energy requirement, Types of Salar 'V
Swatem. Design methodology for SPV gvstem, Design of OfF Grid Solar Power Plant, Case
studigs of IKWp OFF grid Solar PY Power Plant,

s Y ";E:’; AL ey 1 |"'|.u..u---
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TEXT BOOKS :
1. Solar Photovoltaic Technology und Sysiems A Manual for Technicians, Trainers and
Engineers, Chetan Singh Solnki, PHI Learning Privaie Lid,

REFERENCE BOOKS:
|. Diesign, Installation and Operation of Solar PV Plants, Dhirendrn Kumar Tyagi, Mangolia
Publication

2. A Practical Guide for Totul Engineering of MW capacity Solar PV Power Project,
AS Kapur, White Faleon Publishing. 2™ edition
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ADVANCED CONTROL OF ELECTRIC DRIVES
{ Professional Elective - 111)
B.Tech. IV Yeur I Semester
Course Outcomes: A1 the end of the Course, the student will be ahle 1o )
COl. Understand the aperation of power electronic converiers and their [ LIT|F|C 1
contmol stralegies. (0|03
CO2. Apply the vector control strategres for ac motor drives
CO3. Exumine the control ol Synchronous Motor Dirives
COD4. Anslyvee the apeed control of Permonenl Mogne! motors and Switched Reloctonee
Motors.
COS. Distinguish the implementation of the control strategies wsing digital slgnal processors,

UNIT -1

POWER CONVERTERS FOR AC DRIVES: PWM control of mverter, selected harmgmic
elmination, space vector modnlatwn, current control of V51, three kvel mverter, Different
topologies, SVM for 3 level inverter, Diode rectifier with boost chopper, PWM converter ay
line side rectifior, current fed inverters with self-commutated deviees, Contral of CSIH Bridge
as-a 442 drive.

LNIT -1

INDLUCTION MOTOR DRIVES: Different transformabomss and reference frame theory,
modeling of induetion machines, voligs fod nverter control-v/T contml, vector contral, direct
torguoe amd flux control (DTC).

UNIET - 111
SYNCHRONOUS MOTOR DRIVES: Muaideling of synchroneus machings, open lvop v/
control, vector control, direct torgue control, CS1 fed synchronous motor drves,

UNIT - 1V

PERMANENT MAGNET MOTOR DRIVES: lntroduction to vanoos PM mators, BLDC
and PMSM drive configurathon, comparison, block diagrams, Speed and lomue contiol i
BLDC and PMSM.

Switched Reluctance Motor Dirivess Evolution of awiiched reluctance motors- vamious
wpelogies for SRM drives, comparison, closed loop speed and orgue control of SRM,

UNIT -¥
DSP BASED MOTION CONTROL: Lise of ISP momaotion control, varous DEPL available,
and realization of some basic blocks in DSP for implementation of DSP based motion cortrol,

TEXT BOOKS:
1. Madern Power Electronics and AC Drives, B, K. Bose, Pearson Education, Asin, 3003,
2 Amalysis of Electe Mechinery and Drive Systems, . U, Kmitise, (. Wasynczuk and
S. D, Sudhoff, lohn Wiley & Sens, 2003
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REFERENCE BOOKS:
L H. A Taliyar and 5. G, Campbell, "DSP hased Flectromechamical Motion Control”,
CRC press. 2003,
2. W, Knshnon, “Permanent Magnet Synchronoos ond Brashless DO motor Deives™. CRC
Press 20049,
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SMART GRID TECHNOLOGIES
( Prafessional Elective-1V)

B, Tech, IV Year 11 Semester
Course Outcomes: At the end of the course, the student will be able to |
COL. Underiand the |edtures of Srar Cind, |
COL Mustrate the smart grd srchilecture, _
COA Exploin rook and techmgues for smurt grd and Distribution systems.
CO4, Justify aperation and imporiance of PMUs, WAMS,
COS5. Imagine control techmiques for micro grid and snian grid.

LINIT -1

INTRODUCTION TO SMART GRID: [Introduction 1o Sman Grid - Workmg - definitions
of Smart Grd and Assocmtod Concepts.~ Smnrt Grad Funchions - Tradmonal Power Grid and
Sueirt Grid — New Technologles for Sman Grid — Advantages — Indian Smarnt Grid - Key
Challenges for S Cirid

UNIT - 11

SMART GRID ARCHITECTURE: Components and Architecture of Smart Grid Design
Review of the proposed architeciures for Smart Grad, fundamental components of Smart Grid
designs, Tramsmission Automation, Distribution Automistion — Renewable energy Intesration.

UNIT =111

COMPUTATIONAL TECHNIQUES FOR SMART GRIDS:

Tools and Technigues for Smart Grid: Computational Techniques Static and Dynamic
Oiptemzution Techniques, Computational Imelligence Techmques, Evolutionary Algonthms
and Artificinl Dstelligenee technigues,

Distribution Generation Technologies: Introduction 1o Renewable Epcrey Technologics.
Micro grids — Storage Technologies <Electric Vehicles and plug m hybrids Environmental
mpact and Chimate Change Economic Issues.

LUNIT-1V

COMMUNICATION TECHNOLOGIES AND SMART GRID: Inbtroduction o
Communication Technology — Synchro-Phasor Measuremnent Units (PMUS) - Wide Area
Measarement Systems (WAMS) < Introduction 1o Intemer of Things (1071 — Applecations ot
[CHT i St Crrid

LNIT -V

CONTROL OF SMART POWER GRID SYSTEM: Load Frequency Contral (LFC) in
Micre Grid System - Voltage Control in Micro Grid System -Resctive Power Control in 8 ot
Ciridd, Case Studies nnd 1'ex beds for the Smuort Giods,

TEXT BOOKS:
1. Swart grds, nfrastructure, technology snd soloons, Swan Borlase, CRO
Press — | "Edition.
2 Renewable und efficient electric power system, Gil Masters. Wiley IEEE Press 2™ Edition.

) L}ﬁ'ﬂ E _E’.I‘f;[':_-__ 1&@“1 .
o Ay b i Ll
Y ?ﬂ- I nﬂ‘ T -"{',



INSTITUTE OF TECHNOLOCY

T R E T

0 VIDYA JYOTHI

[icergilind by WAAC EMBA Apgeried by A1CTE Moy Dol d Permanseistly S ed i JNTIEH]

REFERENCE BOOKS:
1. Synchronized Phisor measimements and their applications, AG. Phadke and 1§ Thorp,
Springer 2 Edition

2. Wind power inpower syatems, T, Ackermann, Hoboken, NI, USA, John Wiley 2™Edition,
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Muchiog Leasrning Applications to Electrical Engineering
(Professional Elective=-1V)
B. Tech. IV Year L Semester

AEEIE

Conrse Outcomes: A1 the end of The course, the student will be sble EID

COl.  Understand the concepts of computational mielligence lthe machme learming

CO2. Examne the operition of Newral Networks |

CO3. Assost maximum likelthood with the help of Bayestn learmmg.

COM. Apply the concepts of Gonetic Algonithm

COS. Apply machine learning techniques 1o address the vedl time problems in Electrical
krngmeering

| = |=8

Unie=1 :

Introduction -

Well-posed learning problems, dosigning a karnimng system, Paspoctives and ssues in machine
bcarming comeept learmming and Lhe general to specifie mdering - mtroduction, o coneept learning
task, concept learning as wesrch, find-S: finding o maximally specilic hypothesis, version spices
and the candidate elimination algorithm

Lincir Reyression, Logistic Regression and Classification (clemontary treatment only)

Decision Tree Learning —Introduction. decision troe ropresemtation, the basic decision tree
bewrning algorithm

Unir-11 :

Artificinl Newral Networks

Introduction, peural network representution. appropriate problems lor neural petwork learning,
pereeplions, multilayer networks and the back-propagation algorithm

Evaluation Hypotheses

Mutivatiom, estimatson hypothesis aceuracy, bases of sampling theery, o general upproach ko
derving confidence miervals, differonee inerror of two hypothoses, comparing kearning
3Jgunﬂ1m_-|..

Ulnie- THI

Bavesian learning —

Introduction, Bayes theorem, Bayes theorem and coneept learning. Maximum Likelibood ind
least sguared error hiypotheses, maximum likehhood hypotheses for predicting probabilities
Compuistional learning theory

Intrscluction, probably lerning an approsimately comect hypothesis

Instance-Based Lenrning

Introduction, k-nearest nerghbour algorithm, loeally weighted regression, ridial basis Rinehions
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Unit- IV

Genetic Alporithms -

Motivation, Genetie algorithms, an illusiraive exsmple, Bypolhess space search, penetic
pragramming, madels ol evolutwn and learnimg, pamllelizing gonetic algorithms.

Learning Sets of Rules —

Introduction. sequential covermmig algonthms, leaming rule seis

Reinforcement Learning -

Intresduction, the learning task, Q-learning, non-delerminst e, rewrds snd sctions, lemporil
difMerence learning,

Unit- ¥
Applications in Electrical Engincering
Applications of Machine learming m Electric Vehicles, Prediction of power quality, Electrical

Price predwtion.

TEXT BOOKS:
1. Machine Learning — Tom M. Mitchell, - MGL
2. Machine Learning Algorithms and Applications in Engingering. Prasemit Chatterjee, Mortezi
Yardon, Francweo Fernamdez-Navarmo, Javier Pérez-Rodreiguez, CRU Press, 1™ edition 2023

REFERENCES:
1. Machine Learmng: An Algorithmic Perspective, Stephen Marshland, Taylor & Francis
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EMBLEDDED SYSTEMS

Course Outcomaes: Upon completing this course, the studont will be able to LITF | C
COL Undersiand the selection procedure of Processors i the embedded: |
: '3 uh 3

I.IEI“"I.E“'I. A R
COZ Examine Embedded svstem components and operation
COA Design Procedure for Embedded Firmware.
COd, Visualize the role of Redl time Operating Systems i Embedded Systoms,
COS, Evaluate the Correlation between task svnehronization and lalency issuds

Unit-1 :

Introduction to Embedded Svstoms:

Definttion of Embedded System, Embedded Systems Vs Genernl Compoting Sysems; History
of Embedded Systems. Classification, Major Application Arcas, Porpose of Embedded
Systems, Characleristics amd Quality Aluributes of Embedded Systeiis

Unis-11 :

Tvpical Embedded System:

Corg of the Embedded System:; General Purpose and Domun Specific Processors, ASICs,
PLEs, Commercinl Off-The-Shelfl Components (COTS), Memory. ROM, RAM, Memory
according to the type of lerfice. Memory Shadowimg, Memory sclection for Embedded
Systems, Sensors and  Actustors,  Commumeation  Interlice: Onboard  and  External
Communication Interfaces

Llmdt=101 =

Embeddid Firmware:

Reset Creuit, Brown-out Protection Ciromt, Oseillotor Uni, Real Time Clock, Watchdog
Timer, Embedded Firmware Design Approaches and Development Longuages.

Unit-IV :

RTOS Based Embedded Systom Design:

Operating Syatem Basles, Types of Operating Sysiems, Tasks, Process and  Threads,
Multiprocessing and Multitask ing. Task Schaduling,

Unit-V :

Task Communication:

Shared Memory, Message Passing, Hemote Procedure Call and Sockets,

Tusk Synchronzation:

Task Communication'Synchrontzation lssues, Task Synchronizbion Techmigues, Device
Dirvers. Methods to Choose an KTOS.

TEXT BOMOKS:
1. Introduciion fo Embedded Systems - Shibo K.V, Me Graw HillL
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REFERENUE BOMMS:
|, Embedded Systems - Rup Kamal, TMIL
2. Embedded Svstem Design = Frank Vahid, Tony Givargis, John Wilew.

3, Embedded Systems— Lyla, Pearson, 2013
4, An Embedded Software Primer - David E. Stimon, Pearson Education.
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S. No. | Year/Semester Course Title L T P | Credits
T Elgctric Vehicle und Enerpy
I, -l Semester ISvpteiis 4 |0 0 4
Power Electronics snd Controd
2 _III-II Semesicr e Mﬁhiﬂ‘ﬂ 4 0 | il 3_ _
1 -1 Semester  Simulation Lab I E ] 1.5
4 fviiSemisge  [Oemetive Traginistionand | i f 3
i T e AR
Flectives |
L. Electric Vehicle Dynmics
nngd Testing
i ; 2. ‘Battery Charging
3. Electre Vehicle: Safety and !
Regulations and Future of |
- EVs |
B IV Semester [Electne Mability Lab (1] (1] a L5
7. [IV-Ilsemester _[lntermshipMim Project il 0 3 2
|__ - - Toml 18
) s (4P ‘
. T & e —
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5 No, il Year/Semeater Course Title L T P Credits
e z
1. [ Semester  Energy ond 133 Resources 4 0 4
: Chmate Chimge Understanding %
T (M-I Semester A Obwervations 4 fi i 3
3. NI Semester Enerpy and its Risources Lab 0 0 3 1.5
4. [Vl Semester  Enerpy Storage ot Resewilles 3 £l 0 3
Electives
|, Electronics for Renewnbles
T 2. Sl Enerpy Technologies
5 IV-ll Semester and System Design 3 i b 3
3. Solar Encrity System
Installatioons and Mainfenunce:
6, |IV-IT Semester Energy Systems Lab I i 3 1.3
7, |[IV-lsemester  InternshipMini Projeet 0 0 3 2
Tol 18
, b ,.
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H. Tech. (Electrical and Flectronics Engineering) with Honors Program in Power

Systems
Yeur . ]
, ) Course to be chosen Crediis
5. Moo | Semesier tot) stadiad L T P
1 L-1 | Professional Elective-1 =4 0 i ¥
2 A1 | Research Methodalogies i i i 2]
3 [1i-1 Profcssional BElective-2 | 4 i i 3
4 | W1 |Polesiomlbletive? | 4 | 0 3
5 1V | Professional Blective 4 | 4 ) f 1
[ IV-11 | Technical Paper Wru.lug i U 4 2
7 V-1l Profiessional Elective <3 4 0 0 3
| 24
_Professional Electives (PE) | Pre-Reguisites
TE-1
“Waste 1o Energy Conversion - | Power Systems |
| Emergy anid it resourees |' I'nwn:r Systems 1 | -
i Electrical Safety and Quality Muanagement | I‘nwt.z Systems | -
PE-2
M“!'_'!".'.-!'JI!' MHstribution Sysiems Power Systems |, Power Svstems |1
| JoT hpnlmlmm in Electrical Engineering | Basic Electocal Engmeering
Emrgy Storugo syvstems for renewables | Power Systeims | _
PEY
- Srmart Citles — Manggement of Smart Urban | Fuwur‘*-;ﬂ:m-il Power Systems 11
Cirid Integration of Renewable Enerpy Power Systems |, Power Systems |1
Systens
Gired Imtegration of Electnic YVehicles | Power Systems 1, Power Systems 11
Cyber Secunity of Smuan Gruls | Smian Gruds Plinning and Opeution.
SCADA und Energy Momigement Systems | Pawer Systoms 1 and Power Syarems 11
Distributed Gencration and Micro Grids | Power Systens | and Power Sysiems T
I"E-5
Simwrt Grid Protection | Sman Grids Planning and Operation
| Electrical Sufety Management | Busic Electrical Engineering
HVDC Transmission Power Elcctronics. Power Syvstens

T
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ELECTRICAL TECHNOLOGY
{B. Tech. Electronics and Communication Engincering)

11 Year B. Tech 1 semester [L[T[P]C
COLRSE OUTCODMES: Al the end ol the courss (e student shoull be ablé l 10 l0l3
Tir

COM. Understand the concept of network topology

COL Apply the concepts of the hilters; attenuators (o resl-world problems.

C03. Swyothesize the electnical networks usiog different tochnigques.

COd,  Analyze the basie conceply of DC machines & AC Moachines,

CO5.  Assess concepls of some special mackines.

UNIT §:

Netwaork topology:

Definitions, Graph, Tree, Basic cutes! and Basic The sot Matrices for Pliar Networks, Loop and
Nodal methods for analyveis of Networks with Dependent & Independent Voltnge and Current
Sources, Duality & Dual Networks

LIsET 1
Filters and attenuutors:

Filtrrs:
Classification of Fiters: Fifter Wetwork, Classification of Puss band and Stop  Bamd,

Chursctenstic Impedance m the Pass and Stop bands, Constant-k Low Pass Filter, High Poss
Filter, m-derived T-Section, Band Pass Filter and Bapd Elimination filter, Hustrmine problems.
AtTenuntors:

T-Type Attenuator, p-Type Attenuator, Brdged T-Type Attemumtor, Lattice Attenuator.

UNIT 11
Network svnthesis:

Reliability Concept, Hurwite Property, Positive Realness, Propenties of positive real functhons,
Synthesic of R-1, R-C and L-C driving pomt functions, Foster and Couer forms.

e lf#w 3 u;j; e J@@L" ‘
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UNIT IV:

e generators and de motors:

DC Generators:

PFrinciple of Operation, EMT equation, Introduction to armature reaction and commutation,
Types of Generators, Magnetwation (OCC) chameteristics - eritical Tield resistance and critcal
speed. Applications.

DT Motors:

Principle ol operation - Back EMF. - Torque equation. Tvpes of DC Motors, Losses and
EfMiciency, Brake Test, Speed control of X Meior - Flux and Armature Voltage comiral
methods, Applications.

UNIT V:

Special muchines:

Principles of operation of Reloctance Motors, Stepper Motors, Universal Motors, Permunent
magne! Brushless DC Motors

TEXT BOMOKS:

I. Chakrabani A , Cireut Theory: Annlysis & Synthesis, Dhanpat Rai & Sons, Z008.
2. Cupta J 3, Theory and performance of Electrical mochines, 5 K Kantaria, 2009,

REFERENCE BOOYKS:

I Williom Hayt, Jack Kemmerly, Jumie Phillips and Steven Durbing Engineeting Clreuits
Amnalyss, MeGraw Hill Company, 20115,
2. Bimbra P S, Electric Machinery, Khanna Publishers, 2010

s /Q.-""f 4 g AP = [ [‘lnlﬂ*'"‘"

-
m‘ﬂ’ ¥ F’j—"



VIDYA JYOTHI

INSTITUTE OF TECHNOLOOY

am AUyToEEsEFEUY INREFINETION

Avcrodited by KAAC & KBA Apprevod by AICTE New Delhi & Bermancnily ARiRaed o ]8T

CONTHROL SYSTEMS ENGINEERING
(B. Tech, Elvetronics and Communication Engineering)
1 B Tech | semester

LIT|P[C]
IRE

COURSE OUTCOMES: At the end of the Course, the seadent will be able o

COl. Understand and analyzing different lingar-time-invariant systems using  transfer
fune tion

COL  Analyves system responze motime domusn for first and second arder systems and evaluibe
glntic error.

CO3 Understaind the concept of stability and 15 misessmient for linear-time mviomant svstoms.

COJd. Analyee system response in frequency domain and understanding  compensation
el works

COS. Raalezo the concopt of state varmble, sinte spoce and anndyze the stability of Tinear Tme
diserete systems,

UNIT I:

Introduction t4 control Systems:

Concepls of corlrol systens, vpen & clased loop contrel systems-examples, lindustrial Control

svsfems exapmiples, Mathematscal models of physical systerms.

Transfer Fanction Representation: Hlock dingram represontanon of systems considening

electrical svstems as examples- Block dingrim algebra — Representation by signal flow graph-

Reduction using Manson's gam formula

UNIT 11

Time Response Annlysiss Standord test signals — Time response of first order systerms-
Characteristic Equation of feedback comtrols systems, Tramssent rosponae of second order
systems — Time domain specifications - Steudy state response — Steady state orrors & ernor
constants — Effects of proportional derivative, proportional integral systems and PID controllers,
Application of Proportional, Integral and Derivative Controllers.

UNIT 171

Stability analvsis in 5= Domain:

The concept of stability — Routh's stability criterion - qualtative stability & conditional
siability — limitations of Routh’s stability.

Root Locus techaigue: The root locus concept - construction of root loa-effects of adding poles
nnd zeros to (isiH(s) on the root ke

LUNIT IV:

Fregquency-response analysis:

Relathinship between time and frequency response, Polir plots, Bode plots: Nyguiss stabaliny
eriterion. Relative stability using Nyguist eriterion — gain and phase oeogin. Clotsed-loop
fregquency response. Introdustion 1o compensation wechnigues
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UNIT V;

State space analysis: _ _
Concepts of stute, state variubles and stte musdel, derivation of state models from block
diagrams, Diagonalization-Solving the Tune inviranl stile Equation- State Trnsition Matrix

and it's Propertics-Conecpis of Controllability and Observability

TEXT BOOKS:

. Nagoorkani A, Cantrol Systerns Engineering. CBS PUB & DIST 2020
2. Wagroth | 1 & Gopal M, Control Systems Engineering, New Age Internathonal, 2009,

REFERENCE BOOKS:
1. A. Anand Kumar, Control Ssutems. PHI Publications, Second Editon, 2014

2 Japan N, €, Comtrol Systems, BS Publications, 2014,
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BASIC ELECTRICAL ENGINEERING
(11 B. Tech Mechanical Engineering and 11 B. Tech Uivil Engineering)

Il Year B, Tech 11 Sem

Course Outcomes: At 1he end of the course, students will be the able oo
CONL Understamd basic principles of electricnl elements

COL. Apply the conceptsof AC cireuits o varions elements and combimations
COXM Examine principle and tests of transformer,

CO4. Contrast the working of DC machines and induct ion motors,

COS. Assess working pranciple of AC genernlor and electrical mstallatibns.

o Bl
.qu

[ o ||
| =)

T

UNIT- |

INTRODUCTION TO ELECTRICAL ENGINEERING AND DC CIRCUITS:

Hnswe definmons, Ohm's lnw, tvpes of olements, tvpes of sources, KirehhofT s lnws; reaistive
networkd-series, paralle] circuits, delta- star and star- dehn iransformition, Network (heorems-
Superposition. Thevenin®s - stmple problems.

LUNIET-11

AC CIRCUITS: Reopresentation of simusoidal wavelbrms, peak, rms and avempge values, Phase
representation of aliernating quantitics, analysis of AC circuits withsingle basic network element
(R, L, ©), single phase serics circutts, concept of resoninee, three-phase balanced cinouits-
voltape und current relations in star and delts connections(elementary traxtment].

LINET- 110
TRANSFORMERS: Constructianal details, principle of aperation, ideal and practical single-
phase transformer; losses in iransformer, C-3C tests, regulabion and efficiency - sumple
problems.

UNTIE= 1V

DC MACHINES AND INDUCTION MOTORS

DC MACHINES: Construction. principle snd operation of DC motor, voltage- torgue equationg
- simple problemes.

THREE PHASE INDUCTION MOTOR: Construction, principle and working of three phase
induction motor, rque-ship chomciensocs-smmple problems.

Single phase mduction motor- Working prineiple.

UNIT-V

AC GENERATOR &ELECTRICAL INSTALLATION

AC GENERATOR: Construchion, poneiple of operution of syichronous generaton, EME
ciuation

ELECTRICAL INSTALLATION: Fusc, circuit breakers, difference hetween fuse and cucun
breaker, Types of battends, baltery backup.
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TEXT BOOKS:
1. Basic Electrical Enginecrmy - by T.K, Nagasackar and M8, Sukhija, Oxford Umversity

press.
2. Basic Flectrical Engineering=by M.S. Nuidu and S Katnakshiah-TMH,

REFERENCE BOOKS:
I. Network Analysis by Sudhakar & Shyum Maohan,

2. Basic Electrical Enginecring-by 5.K. Bhattacharya, Pearson Publications.
3. Basic Electrical Engineermg by K. Uma Rao and A Jayalakshmi, 1K Publicatmons,
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BASIC ELECTRICAL ENGINEERING LA.H-'I;I'HTIJRT
(1 B . Tech Mechunicul Engineering und 11 B, Tech Civil Engineering)
[L]TP[C]
B. Tech, I Yeur 11 Sem o o2

Pre reguisire: Basic Electrical Engineering

Course Outcomes! AL the end of the conrse, students will be the able 1o

COL  Understand basie elsetmical Inws.

CO2.  Examine the reststinee, current and voltage usmg concepls of eleciric circus
C03.  Analyse the response of different electrical carouits.

CO4 Apply electric laws and find oo performence of vanous electrical michines
U035, Asses the losses nelectnon] machines

List of cxperiments/demonstrations:

Any 5 experiments from Part-A and Part-B should be conducted {Total 10 Experinents)

Fart-A

Verification of Chms Inw

Verfieation of KVL and KCI

Yenfweatmn of Theviemn™s Thesren

Venfication of Superposition Theorem

Drotermination af csyuivalent resistance, cument and voltape perosd cach element m o

given circull,

G Determination ond Verilication of Impedance and Current of RL sl BT series
cireuity

R

Purt-B

Venfication of Mesh Anuelysi.

Lond Test on Smgle Phase Transformer (Calewlate Elficiency und Hegulaton)
OC & SC Test on Single phose trnsformer

Brake test on D0 st aooiorn

Hrake test on Three Phase Squirrel cige indiction motor,

O of Thiee phase alternator.

B e

REFERENCE BOOKRS:

. Sudhakor and Shyiem Mohan, *“Circuits and Networks™ Tata Me Graw Hill Compoimes.
2. PS5 Brnbea, “Electrical Machines”, Khanna Publishers.
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OPEN ELECTIVES (Offered by EEE Department for aother branch students)
SUSTAINABLE ENERGY

(Open Elective-T)
B. Tech. 111 Year 1 Semester

1 P[C
0

| g
=/

p—— e

Cout'se Outeomes: Al the end of the course, the student will be able o

COl. Realize the importance of renewable energy sources for energy plunning.

COL Understand the value of solar energy potential and exploit the solar energy for real world
applications.

CO3. Describe the potential of wind energy, tvpes of wind malls, performunce characleristics
and Betz erileria,

COM. Analyre the potential of both tida] and ocean thermal energies und learn the extractpon
miethinds,

COS5, Enow the potential of geothermal, bio-muss energies and learn relevant extraction
micthods.

UNIT !
PRINCIPLE OF RENEWABLE ENERGY:

Comparison of renewable amnd conventional energy sowrces, ultinmte energy sources, nuturs
energy currents on carih, primary supply to end use. spaghetti & pic diagrams, energy planning-
enerizy efficiency und manggement

LINIT B
SOLAR RADIATION:

Extra-terresirial and temesirial solar radiation, solar thermul conversson, solar thermal central
receiver, photovolloie encrpy conversion, salar cell confipurations

LINIT
WIND ENERGY:

Planctary and local winds, vertical and harrzontul axis wind mills, principhes of wimd powier-
maximum power and actual power, wind turbine operation - Sources and polentials, horizontal

and vertival axiy windmills, performance charactenstics and Bety erteria
¢ Mﬁ"" L7 {E;.- @ﬂ% 4
Iiy A 3 r"'.-— ¥ [\W-

-
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UNIT IV
ENERGY FROM OUEANS:

Ocean thetmal energy- principles of OTEC plant operations. Wave encrgy-devices for enerzy
extraction. Tides: types of tdal stations;

LUNIT W
GCEOTHERMAL AND BIO FUEL ENERGY:

Orgin and types Bio fuels, Direct combustion for heat and electncnty generation- anaerobic
digestivn for bivgas-blogas digester and power generation,

TEXT BOOKS:
1. Renewsble energy sources, John Twidell £ Timey & Werr, Rouledge Talylor &Francis

group London & New York
2 Nop-conventional energy sources, G.D. Ral Khanna publicathons:

REFERENCE BOOKS:
1. Power plant technology, EL-Wakil, MoGraw-Hill
2 Renewable energy resources: basic principles and applications, G.N Tiwart, M K
Ghosal, Sarosa publishers.
3. Enerzy conversion syslems, Rukosh des Begamuidre, New age Imemational publishers.
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POWER APPLICATIONS OF ELECTRICITY
(Open Elective-l)

B, Teeh, 111 Year | Semester LT £|_L|
3 0/0 3]

Course Outcomes: Al the end of the course. the student will be able 10

COL Interpret the operution of thermal power siation through s schemunie dingram

C02, Observe the arrangement of hydroelectric power stution through its components.
CO3, Examine varions components ol muaclesr power stalion,

COd. Deseribe the operation of gas umd diesel power station through its schematic diggram,
COS, Dnfferentiate various power system protecton componcnts

UNIT I
THERMAL POWER STATIONS:

Immduction 1o Generating wutions « Stenm Power Stations, advantoges ond disadvintages,
Schematie ammangement of Steam power systam, chowe ol sile ol sesm power stotim,
efficiency ol stcam power station and equipment of steam powsr slatian,

UNITH

HYDRO ELECTRIC POWER STATHON:

Introduction, advantages and disadvaniages. Schematie srmngement of hiydro electne powes
station, Cheice of site for Hydro electric power station, constituents of hydro eheine power
station and pumped sMortige plants.

UNIT 11
NUCLEAR POWER STATIONS:

Imtroduetion, advantages und disadvantages, selection of site for nuclear power station, fuclenr
figsion and chain reactaon. Nuclear fuels, principle of operation of nuelear reactor, schematic
artangement of nuclesr power stations, companents of Nuclear Power phaot, radiation huzards:
Shielding and Safety precantions.

LUNIT IV
GAS AND DIESEL POWER STATION:
Gias Turbine Power Station: Introduction, advaniges, disadviniages, Schemate armngement

of gas turbine power station. Diesel Pawer stations Intrluction, advantages, disadvantages,
sehermatic armangement of diesel power station.

! ‘L,Huu J q[ i @mf‘l’{igﬂl i
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UNITV
INTRODUCTION  TO POWER  SYSTEM  PROTECTION  COMPONENTS
(ELEMENTARY TREATMENT ONLY):

Fuses-Definition, advantapes, dissdvantages of fuses, desirable charcteristics ol fuses, fuse
clement moterisls and poportant terms. Coeull Breakers: defimition, importanl temms and
Comtparison of fise and Cweoil bresker Dsolstors, Protective relay, Regquirement of Prolective
relay, electrical Horards andd need of earthing. '
TEXT BOMOKS:

1. Principles of power systems, V. K Mchia and Rohit Mehin, 5. Chand Company Py,

Lid, New Drethi-4"Edition.
2 A course in power syitems, LB, Gupto, 5.8 Katana & Sons,

REFERENCE BOORS:
1. Atext hook GFpewer system enginecring, B K. Rajput, Laxmi Publicitions { P)Limited.

2 Flectrical Power Generaton: Transusson and distribution, 8.8, Singh, MHIL
Generation of electrical energy, B.R. Gupta, 5, Chand.
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EMERGY CONSERVATION AND MANAGEMENT
{Open Elective-11)

B. Tech, U Yeur 1 Semestier

'I:. .
NI

Course Outcomes, Al the end of the course, the student will be able 10

COL. Realize the need for eoergy auditing and conservation, Giet awarencss on types of energy
pudi: represent energy lows and energy consumplion i tabalar snd graphical
methowds,

COL Understand and exploit energy saving opportunities in coergy efficient motors and power
[ctor improvement mwthods.

CO3. Learn energy suditing and conservation opportonities in energy etficient buildings.

CO4, Analyze coonomine vinhility with respegt o real workd problems using depreciation
methiods.

COB5. Examine the check lisis for energy conservation in boilers, hear pumps, cooling sysiems,
commpressors and fans

LINIT-1

Principles of Energy managemenl -onmnzeng and Energy munsgement progrum-Initiating and
managing an energy manggement program- Plammg- jeadng — controlling- promotmg-
moitormg o reponing

UNTT-1

Energy audiling- definitions amd concepis-types of plimt energy studies- energy indes-cost
mdex- pre charis — Sankey diagrams- loud profiles- Energy conservation - energy conservation
sehemes —Energy Aodit of industrics — Encogy siving potentiz]

UNIT-11

Electrical energy manngement - engrgy efficient molors — power actor improvement
Ihghtisis and lighting system control — energy saving opporiuniles

7 8 ‘\#M
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UNTE-IV

Crualivtes and functions of ensrey monsgers - languige of in @nergy munsger — Juestionmires —
check list for top manmagement,

LNTT-V

Economic Amibvsis — deprecation methods — tme value of money — Evaluation methods
projects- replucement anolysis - spocial problems - inflation - risk anolysis.

TEXT BOOKS:
|. Encrgy Management- W.R Mumhy & G.Mcokey Bulterworihs,

REFERENCE BOOKS:
. Energy Manapgement Hand Book- W.C, Tumer, Jobm Wiley npl Soms.
2, Energy Conservation - Paul O° Callsgun- Pergamon Press.
3. Energy Management Principles- Cruig B Smith - Pergamon Press
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INDUSTRIAL ELECTRICAL SYSTEMS
(Open Elective - 1)

B, Tech. 111 Year LI Semester L TIPlE |
3(o0p

]

Course Outcomes: Al the end of the course, the student should be able to

COl.  Review eleomicsl wirmg systems for residemml, commercmnl and  mdustrial
eonsumery, representing the systems with stundard symbols and drawings. SLD

o2, D:ihﬁnguu:h residential and commercial electocal systems,

CO3. [dennfy varmos illumination schemes.

COd4. Select industrial o, metor, tmmeformer and other components,

CO5.  Camry out selection of industrind power bavk scheme. B

UNIT I
ELECTRICAL SYSTEM COMPONENTS;

LT system wirmg components, selection of cables, wires, swilehes, drinbution box, metermy
systene Turifl structure, protection components- Fuse, MCB, MCCB, ELCB, Electric shick
and Electrical sufety practices.

uNITn
RESIDENTIAL AND COMMERCIAL ELECTRICAL SYSTEMS:

Types ol residential and commercial wiring systeins, seoerml miles and guslelines for
installation. lead caleulation and sirng of wire, mting of moan switch, distnbution boord and
protection devices, enrthing system, requirements of commercial msiallanion, deciding
lighting scherme and number of Tamps, earthing of commercial installation.

UNIT 111
ILLUMINATION AND INDUSTRIAL ELECTRICAL SYSTEM AUTOMATION:

Tlanevid e en Szrﬂl‘.'l‘ﬂﬂ:

Lnderstanding vorious terms regarding light, lumen mtensity, candle power, imp effictency,
speeific consumplion, glire, space 1o hekizht ratio, wiste light Gietor, depreciation Bactor, vamous
iltumination schemes, Tnoundescent mps and modern luminaries like CFL, EED and their
operation, cnergy saving n illuminstion systerns, Tood Hehting
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UNIT IV
INDUSTRIAL ELECTRICAL SYSTEMS 1:

HT connection, ndustrial substution, Transformer sclection, Industrial loads, moters. starting
of motors, SLI, Cable and Switchgear selection, Lightning Protection, Eanhing design, Power
faclor correciion,

UNIT V
INDUSTRIAL ELECTRICAL SYSTEMS IE:

DG Systems, LIPS System, Electrical Systems for the clevators. Battery hanks, Sizing the D,
LIPS sndd Banery Hanks.

TEXT BIMIKS:

1. Electnonl wirmg, estimating & costing, 5.1 Uppal and G.C Garg, Khanna publishers-
2008,
2. Flectrical design, extmnating & costing, K- B. Raina, New'ape Internotional <2007

REFERENCE BOOKRS;
1. Web site for |5 standards. _
2. Residentml commercinl and indusirial systems, H. Jashi, MeGraw Hill Education-200%
3. Electricul estimuating und costing, 5. Smgh and R. 1. Singh, Donpast Rai and Co- 1997
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ELECTRIC VEHICLES AND HYBRID YEHICLES
(Open Elective — 1)

B. Tech, IV Year | Semester

L T': r
0o

i
)

Course Outeomes: Al the end of the course. the student will be abie wo

COL Underitond the components of elecrric vehicles and fundamenmnls of electric vehicles.
COL Demonstrare the types of batteries, fuel cells and its charnctenistics.

€03, Understand the basic principles of electric motors which can be usged in electio vehicles.
COd. Apprebend the transmission of the drive system and the components of transmission.
COS5  Desion and soaldyze the performance of hybrid vehicles:

UNIT 1
ELECTRIC VEHICLES:

Introduction W Electric Vehicles - Histary of Eleciric Vehicles -Compoments - vehicle
mechanics - Roadwny fundamentals - wehicke kineties - Dynamics of vehiele motion -
Propulsion Svetem Design,

UNIT I BATTERIES:

Basics - Types - Purnmeters - Capocity - Dischorge mie - State of churge - state of Dischurge
- Depth of Discharge - Technical characteristics - Bauery pack Design - Properties of
Batteries. Fuel Cells - Types - Fuel Cell Electric Vehicle.

UNIT 11
DO & AC ELECTRICAL MACHINES (Basics Frmemple of Operation Onlby)s

Motor and Engine rating - Requirements = DO machines - Three phase Afc machmes -
Indduetion muchines - Permanest Magnet Machines, Switched Reluetance Machines,

UNIT IV
ELECTRIC VEHICLE DRIVE TRAIN:

Transmission configuration - Components gonrs, differentinl, cluteh, brakes regenerative
hraking- motor seing- Gear Bato Torgue speed charactenstics - BV Motor Strng Initiol
Aceeleration - Rated Vehicle Velocity - Masimum Velocity — Maximum Gradeability.

o b 7 n-'-du--'?"" i ‘|i"'mh=’*'*
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UNIT YV

HYRRID ELECTRIC VEHICLES:

Types of Hybrld Vehicles - seriés and parallel Hybrid Eleciric Vehicles, seres- parallel
configuration- Interinl Combustion Engines - Reclprocuting Engines - Proctical and A
Standard Cyeles - Air- Stundard Otto Cyele - Ar-Standard Diesel Cyele - Exaomple 1C Engmes
in HEVs - Design - Drive train - sizing of components.

TEXT BOOKS:
1. Elevtre & hybnd vehocles - desien fundamentals; lgbat Hussaim, CRC Pross 2ndEdimon.
2 Electre vehicle technology explomed, Jomes Lurdudic and Jobn Lowry,

Wilev&Sons-2nd Edition

REFERENCE BOOKS:
1. Modem clectnic, h],.'hrij:l electmie, and el coll vehicles: fimdomenials, theory omd

design. Mehrdad Ehsank. Yimin Gao, Al Fmadi,", CRC Press - 2™Fdition,
2. Bleciric vehicle battery sysiems, Sundeep Dhameja ~ Kimndle Edition
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ENERGY STORAGE SYSTEMS
{Cpen Elective — 1)

B. Tech. IV Year | Semedler — e—
Course Outcomes: At the end of the course, the stodemt will be able 1o jll L q.F : _|

CON Undersiand the concepls and roles ol elaotrnical encrgy storage rechnologios.

COL Analyze the needs for electnc energy storpge.

COX  ldentify the types of energy storage systems and varioos devices wsed Tor this purpose.
CO4.  Evaluiite the performance of electrical energy slorage svsterms,

CO5  Apply the concepts of energy storage syslems to real time probloms.

UNITI
ELECTRICAL ENERGY STORAGE TECHNOLOGIES:

Charactenstuos ol electricily - The roles of Electric Eneegy Storage - High gererition cost
during peak demand periods - Need Tor continucus and Nexible supply - long distonce
between genertion and consumption- Congestion i power grids - Transmisswon by cobles.

UNTT LT
NEEDS FOR ELECTRICAL ENERGY STORAGE:

Emerging newds for Electric Energy Storage -Utilization of more renewable energy - less
fossil fuel - Smirt Grd wses - The roles of electnical energy storage technologies - The roles
from the view pomnl of a utility, ffom the view point of consumers, from the view pomnt of
generators of renewable encrgy

UNIT I
FEATURES OF ENERGY STORAGE SYSTEMS;

Classificasion of Eleciric Energy Storage sysiems - Mechanical storage systems - Pumped
Hydro Storage (FHS) - Compressed Air Energy Storge (CAES) « Flywheel Ensrgy Storage
(FES]} - Electrochemical storage systems - Secondary batteries = Flow batieriek - Chemicenl
energy storage, - Hydrogen {H2) - Synthetic Notural Gas (SNGH)

UNILT IV
TYPES OF ELECTRICAL ENERGY STORAGE SYSTEMS:

Electrical stomge systems - Double-luyer capucitors (DLU) - Superconducting magnefic
energy sorage (SMESR] - Thermal storage systems - Standards for Elecine Encrgy Storage -
Technbun! comparisen of EES technobogles,

L
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UNITV
APPLICATIONS:
Presemt statug ul appheations - Uity use teonventiinal power genenilion, grid operation &
service) « Consumer use (uninterruptable power supply for large consmmens) - New rends in
epplications - Renewable energy generation - Smart Grid - Smart Micro grid, Smarl House -
Electrie wehicles - Management and comtrol herarchy of storage svstems - Intermal
configuration of battery storage systems - Fxternal connection of EES systems - Aggregating
ELES systems and distriboled genetution (Vintusl Power Plant) - Batery SCADA -
Apggrepatun of muny dispersed balteries,
TEXT BOOKS:
1. Electrical energy storage, IEC Market Strategy Hoard
2 Energy storige benefits and market annlysis, Jumes M, Ever, Joseph ). Jannuees and
Garth. P.Corey, Sandia Nutional laboratories, 20004
REFERENCE BOOKS:
. Energy storage for the elctricity grd-benefits und market potentil assessmient
aide, Jim Eyer, Garth Corey, Sandia Nutional laboratorics, 2010,
2. Power system eneroy stornge lechnologies, Poul Breeze, Academic Press.
3. Electrie energy storaps systems, Preemyslaw Komarnickl, PioLombardi, Zhigniow
Styezynski. Sprmger
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The lollowing are the details of substinite subjects for rejoimed students of B Tech.

For Students detained in R19 regulstions and rejoined in R22 regulations (subjects in

addition to the existing subjects of corrésponding semesters) the following subjects are
proposed us substitute subjects:

Cowrses OOTered to thase whio are Re-sdmitted in -1 Sem.
No courses

Courses t_‘.*rrt-mi i thase who are Re-admitted in 1-11 Sem.

Clurrent Subject

Ln EII';'H:I_ cring
Chemistry

Substitute Subjocis

Additional
Subjects

Applied Physies

Sokieet Code

Chemistry |ab

Applicd Physics Lob

Enginsering
Ciraphics and

O

Erginiering
Workshop

Elements of .

Etectrical nnd
Elevtronics
Engineering

SN

it o E— e

Current Subject

Substitute Subjects |

Additional
Subjecty

Subject Code

Cridins

|
|

Elements of
Electrical wiad
Electromics
Enpineenny

|

Python
Poogsrarmrting
T.ah

Courses Offered (o thoswe who are Re-admitted in L1-1] Sem.

S.No.

Current Subject

I
Substitule Subjects |

Additionul
Subjocts

Subject Code

Credits

Flemenis of
Elevirical moad
Electromcs
Engineerini

b

Pl ier .':"r_"'}il-a'l.;—_
I

Pythion
Progrmimeng
Lah

T Professional
Carmmunisalion

Real-time
Besearch
Froject’ Field
Based Project

T s
i &::’,."f




[Accredied by MAMT & NI

Courses offered for those who are Re-admitted in 111-1 Sem.
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Current
Subiject

Substimue
Subtectd

Addiitmal
Subjects

Subject
Code

VIDYA JYOTHI
INSTITUTE OF T ¥

R T e T LT T T

Credity

Elements of
Eleetrival i
Electronics

Enginecting
Myihon

Privptifririin g
Lt

1 Power Systems -

Measurements and

Measrements

Electrical
Muchines Lah -
il

o umd
Instromne rntion
Lab

Emvironmental

Scicne

g T
Weathods mnd

| Lwgieal Reasoning

Courses Offered 1o those who are Re-admitted in [H-11 Sem.

Renl-imsg
Reseavch
Project! Field
Bused Progect

Current

Subject

Substituic
Subjects

Additional |

Subject
Chode

Credus

Python
['rogfanning
Laob

-H:'I;!Iﬂ £38

Feonamics amd

Finnneial
Adnalwais

Meamaremments wnd
[nstrrmentnton

Control Sysiems |

Laiy

i

Microprocessors
i
Wiicroooniroliers

b

i
4

e

| &
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Project/ Faeld
| Basod Projoct
. - PE-1 3

Nate: 11 the Professional Elective (PE} inken up by the student in the previous semester of
earhier regulation does not mateh with the current courses i PE then he must toke up one
course from the corrent PE in the previous semesten(s) of B22 Regulstion. The list of PEs

attached.

Courses (Offered to those who are Re-admitted in TV-1 Sem

5.MNo

Current
Subject

Substitute

| Subjects

Additionnal
Subjects

Elements of
Elccmical and
Electronics

Engmesring

Subject
Code

Cradits

[

Pathan
Programming Lob

Micnaprocessors
angt

Power Syateins
Lab

Simmulatiod ol
Povaver Coniverters
Lok

| Microprocessors

and
Microconurollers
___lah

Measuromenis &

Instrumentation

Moastromens &

Insiricntakinn
Luly

9

Real-time
Roscarch 'rojoct’
Field Hased

Project

1

il

FET

[

—

PE-H

3
3

Note: IT the Professional Elective (PE) taken up by the student m the previous semester of
earlior Tegulnticn does not mulch with the cument coursed in PE then he must take up one
course from the current PE i the previous semester(s) of R22 Regulaton. The list of PEs

attiched.
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Courses (HTered to those who are Re-admitted in 1V-11 Sem
Audditicinal ,

Subjects__ | 1P iy i
Elements of 1
Electneal wid
Electromes
Engincering {

Pvthon 3
Programmning
Luh

Proywer |
Syatems Lul
Sumulation of 1
Power
Convirens
| Lab
| Simulation of 1
Remowahle
Ertior iy
Svstems
Laboratry
Beal-lume
" Nessarch
' Prajecy’ Field
- Hased Projec
1. ' PE~] 3
%, PE-T1 3
a9, i PE- 11 i

SNo | Current Subjéct | Substifule Subjects

Fd

Fad

wn

i |

Note: [Fihe Professional Elective (PE) mken up by the student m the previous semeaster of
carhier regulation does not match with the current courses i PE then he must take up one
conrse from the current PE m the previous semesten{s) of R22 Repulation. The lisl of PEx is

nttached.
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For Students detuined in R-20 regulations and rejoined in R22 Regulation (subjects in
addition (o the existing subjects of corresponding semestory)

Courses offered to those who are Re-admitted in [-1 Sem.
MO COTUrses
Courses offered to these who dre Re-admiited in 1-11 Sem.

b

Currenit
Subject

| Engimeering

Cirephics ani
Mlowelling

Substitgie
_ Subjects
Engincenng

Waorkshop

Addinonal
Subjects

]

Electrical and
Electromiss
Lngineering

Elements of |

Subject
L'|..1|_J!:

| ENo

oursies @l_l't_'lafnd h:n thpu whee are Be-admitted in (71 Sem.

Current
Suhject

 Substine
Subjects

Additinal
Subjects

Subpect Code

Credits

Elements of
Eleotrical and
Efectronics
Engineering

Pyihon
Progrumiming
| wab

'L".Tn-mi:i nl'f:rrd. o !‘E‘H who are Re-admitted In T1-1T Scm.

Current

Subject

| Substitute

Additional
Subjects

Subject Cole

Credits

. Engineering |

Elementa of
Blectrical nnd
Flestrmica

3

Prthan

| Progremuming
Lab

il

-

[
=]

-
_I—'_..'.

b
n Y

=4

P e~

i gal
rd
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Courges offered o these who are Re-admitted in 1181 Sem

Current
Subjeot

Suhstitute
Subjects

Additional |
Subjects

Subject
Code

Credits

Elements of
Elevirien] namd
Elegtanics

Engincering

|

Mensureinents =
und
It rurmenbnttog

i

Fleemeal E
Muchines Luls -
1]

| Meisuremerils

Ensironimental
Science

Quantitutive
Methiods and
Logcal

Reasonina |

and
fstrumentation
Ll

Fenl-rmo
Hesmirch
Project/ Field

L

Courses olTered to those who are Be-gdmitted in LH-11 Sem

S ND

- if_‘urn!nt

Muhstitule
Subjocts

Additional

Subjects € ode

Subject:

Credils

i

i |
¥

Flements of
Eleetrical ami
Engineering

Bl

Lad !

Bumbeus
Econamici and
Financial
Anlysis

In=irumssstiadion

Microprocessons -
il
Microcomtrallers

i~

Microgrocessgrs
sl
Microromim |lems
Loh

=

al

Mensteimeni
und
Instrumentstao
[ 111

Envirommental
Soience

Cuantitative

Methods and

i

|

2z

5 b

it

£,

Heal-sime :
Research Projoct/ |

" (i
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Logeal Field Bused
Keasommg Project -
7 PL-1 — %

ﬁﬂl‘é:ulft]"féFﬁ:ﬂ'&?&ﬁﬁdfﬁﬁ{w (PE) tmken up by the student in the previcus semester of
earlior regulation does not match with the curvent courses in PE then he must take up one
codrse from the current PE in the previous semester{s) of R22 Repulation, The lisd of PEs i
altached.

Courses offered to thise who are Re-pdmitted in TV-1 Sem

Lo

Current
Subject

Subsatiture
Subjeots

Additional
Subjects

Subject
Code

Credsts

[

L lemenis of
Elewtrical and
Eloctromics
Engineerin

i

Microprocessors
wind
M rcrescimitroflers

Powdier Systems
Lah

i

Samulsnien of
Power Codverers
Lak

Microprocedsors
i
Microcontrollers

fi

Instrmentition

h-!ll.'_umn:mnﬂ &
[nagrusecniation
Lib

Heal-fime
Hemcarch Project
Field Hased
'roject

(]

Y

10

PE -]

3

I': -1l

f

3

Notr: 1T the Profestoml Elective (PE) taken up by the student in the previous semester of
earller regulation does not mateh with the current courses m PE then he must ke up one
course from Lhe current PE in the previous semester(s) of R22 Regulation. The list of PEs is

mitnchid
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$ No

Courses offered (o those who are Re-admitted in IV-11 Sem

{ arment
Subjest

Suhstitute
Subjoects

Additional
Subjects

Subject
il

Credits

[

Tlements of
I beeisien) and
Electronic:
Enginecring

|

Power Svsiems

| .nh

Simuletioon of .

Power
Comvediers Lab

Simiulation of
Renewahle
Encrgy
Systems
Laboritory

Real-time
Research
Project’ Field
Husicd Project

PE-1

]

PE-1

B

s =

PE- 1

lod | tad| e

Nate: 11 the Professional Elective (PE) takan up by the student i the previvus semester of
earlicr regulation dies pot match with the ¢urrent counies m I'E then ho must inke up one
course from the cirrent PL in the provious semester{s) of R22 Regulation. The list of PES 18

witnched.
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For Students detained in H-20 regulations and rejoined in R22 Regulation (subjects in
addition to the existing subjects of corresponding semesters)

Courdes offered to those who are Re-admitted in 1-1 Sem

Nn eonrses
Coorses offered to thase who are Re-admitted o 1-11 Sem
SNo Current Substilute Additional Subjeet Crediis
_ L Sllbjl:i.,'i_ _ Et_lhja:}:_l:. _E_l_ji_jjn:ti {ode . .
L. Engineoring Engmeering - 15
Citmphics and Worrkshup
Modclling |
2 Elements of |
FElegirical nnd
Elestronics
] Engmeenng |
Courses g!‘ff_rgif_t_n_ lhmil whi ure Re-admitted in 1i-1 Sem
S Np Currenl Substitute Additional Subject Credits
| Subject Subjocis Subjorts Code
| Enemeenng Engineenng £ 2.5
Ciraplucy g Wirrkshop
| Modelling |
>3 Elemigenz of |
Elewtricnl and
Electiomiza
o Engineenng
Courses offered (o those who gre Rr.-nd.tn[ihsd in H-11 Sem.
| SNo Current Substituie Addittonal | Subject Code Credits
Subject Subjects Subyjects
1 Elemumts of = |
Electricnl mnd
Electrsiney
Engineering
3 Python F 3
IProgramuming
Lab

P
”dj



[hveredned by RAAL & NEA Spproyvied b

0 VIDYA JYOTHI
IHETITUTE OF TECHMOLOTY

dm Ay iFdmmindile rmdaifudods

CTE W Delhi & Mirian

Courses offered to those who are Re-admitted in 111 Sem.

AlfTEa

Curent
Subject

Subatitule
Subjeces

Additionnl
Subjects

Subjevt
Code

Credits

Elemems of
Electrivnl ded

Elecoronice

EnE.i.n-rﬁ'l'.ng,

1

Il

Insrumentation

Ylensurcmenis s

uml

3

Elecirigz! =
DMlachines Lab
]

Measureimenis
and
Instrumeniati o
Lab

Emvironmental
Sgienec

{nantiintie
Alethands wnd
Logieol
Reasoaiimg

S.No

Current
Subjeet

Ral-ipme
Rezcarch
Projecty Field
Based Propoct

Sihstitnte
Subjects

Courses offered to those who are Re-admitted in HI-1l Sem

Additional
Subjecls

E‘Hh_'[mzt
Code

 Credis

=

Husiness
Feonormcs amd
Frmancial

Al

Elemes of
Eleetneal wnd
Electromcs
Fagineering

Mensurcmenis
und
InsimimentEtion

MicToprocussaTs =
Ik}
| Mizgrocontollers

Environmental

SGrence

| Microprocessars
il
Microgomim [lere

Liab

ULI.I.IHI.II.HEI:
M ethods amd
Lomenl

;  Remotmng

Measuremenly
mrd
Inslmemention

Lah

Rel-time
Research Projecy
Field Based
Project

: L\E‘ﬂ

s Ry
“ ﬂh-_.-f""

L
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| 7] [ [ PE-T | —

Nate: I the Professional Elective (PE) taken up by the student in the previous ARTAERiEr of
eurdier regulition does not mutch with the current courses in PE then he must take up one
course from the current PE in the previous semesteris) of R22 Regulation, The list of PEs is:
attached.

' Coorses olfered to those who are Re-ndmitted in 1'V-1 Sem

S.Nn Curren Suhstifute | Addifional Subjei Credits
| Subject Subjects Subjects Code
| Elements of - I
| Electrical and
Electromics
Engmeoning .
Power Sywtems |
..... _ Lab N
| @ | ' Sumulution of I
Power
_ Converters Lab
4 ' Microprocessors | |
anil
Microcontrolliers |
Lab !
Measurements 3
&
Instnmentition
i Mesastrements |
&
lostrumentation
Lk |
7 Real=tirie 2
Research
Progect Field
_ il Buased Project
5 | PE-1 i 3
ki | FE-1I ! 3
Nnm. Ii the Professional Flnr.'nw. (PEI wken up by the student in the p previond semester of
carlier reguiation does not match with the current courses in PE then he must ke up one
course from the current PE i the previous semester{s) of R22 Regulation. The list of PEs 15
ltnched.

b

I_|l||

Courses offered io those who are Re-admiited in 1V-11 Sem

S.Mo Currem Sulmniiuie Additional Subject | Crediis

Subjest | Subjeets | Subjects Code

1 - - Elemonts of - | |

Electrical and
Elecironios
l".ng'lm::n'ng |

pl - - Power - ' 1

r# '5}'!‘!{'“ Lﬂh |

' b/ "5 gﬂfawf £ d W
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simulation of =
Power
Comveriors
Lah

|

Sirmulation of
Renewanhle
Energy
Systemi
Laboraiory

Real-tnme
[fesparct
Project Field
Based Mroject

7

FE-1

PE -1l

3

8

PH =11

Note: If the Professional Elective (PE) taken up by the student m the previous semester of

E

carlier regulation does nol maich with the gutrent courses in PE then he must take up one
epurse from the current PE m the previous sernesters) ol R22 Repulation, The [1£l of PES 1%

amached.

List of Professional Electives (R22 Regulation)
Professionn] Elective = 1{ PE -1}

[

laT Applications in Electrical Engincering

L2
3

Electrical Energy l.‘_‘unwrwn-.:n and Avditing
E_!.-"I:mr Phvsical Systems

I’rnl'l.t'lumrut Elrt-i'rve H{PE-11)

| Al Tm.hmquea- m Elecimical Engmeerng

l :I

Modem Power ELEL'I':IT!'EI.IL'E

| 1

Wind and Solar Enetpy systems

Prnl’mlnnn} Elective-TTT { PE—TIT ]

[Power ll:lunrll].r & FACTS

Sular Power Barierles

| Advaneed Control il Electne [ives

Sanur[ Gind Technologics

Machine Learning Applications (o Electrical Engincering

1

3
Professional Elective-IV [ PE—1V )

| 1

3

3

| Embedded Systeins




