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B.E-ELECTRONICS & POWER ENGINEERING

Sr. | Name of the course that include Subject Code | Domain Page No
No. | experiential learning through Project
work/ Internship
1 ELECTRICAL POWER 0SYSTEM-II BEELE702T Power System | 2-10,
11-24
2 HIGH VOLTAGE ENGINEERING BEELE704T
3 EHVAC-HVDC TRANSMISSION BEELESOLT
COMPUTER APPLICATIONS IN POWER BEELES04T
SYSTEM
5 POWER STATION PRACTICE BEELE60LT
6 ELECTRICAL POWERSYST-I BEELES01T
7 UTILIZATION OF ELECTRICENERGY BEELE502T
8 NON CONVENTIONAL ENERGY SOURCES BEELE302T
9 CONTROLS YSTEM-II BEELE701T
10 CONTROLS YSTEM-I BEELE605T
11 ELECTRICAL MACHINES-I BEELE404T Electrical 2-10,
12 POWER SEMICONDUCTOR BASED ELECTRIC BEELE802T Machines 32-40
DRIVES
13 ELECTRICAL MACHINES I BEELE505T
14 ELECTRICAL DRIVES & THEIR CONTROL BEELE603T
15 ELECTRICAL MACHINE DESIGN BEELE503T
16 FLEXIBLE AC TRANSMISSION SYSTEMS BEELE703T Electrical 2-10,
17 ENERGY MANAGEMENT AND AUDIT BEELE703T Protection 11-24,
18 ELECTRICAL INSTALLATION DESIGN BEELE705T ,Installation 25-31
19 ELECTRICAL DISTRIBUTION SYSTEM BEELES02T and Audit
20 SWITCHGEAR & PROTECTION BEELES03T
21 POWER ELECTRONICS BEELE604T Others 25-31
22 ELECTRICAL ENGINEERING WORKSHOP BEELE606P
23 MICROPROCESSOR & INTERFACING BEELE504T
24 COMP. AIDED ELECT.ENGG. DRAWING BEELES506P
25 INDUSTRIAL VISITS &REPORT WRITING BEELE608P
26 DIGITAL AND LINEAR ELECTRONIC BEELE403T
CIRCUITS
27 COMPUTER PROGRAMMING BEELE405T
28 ELECTRICAL MEASUREMENT AND BEELE303T
INSTRUMENTATION
29 NETWORK ANALYSIS BEELE304T




Domain : Electrical Power System , Electrical Protection, Installation andAudit, Electrical Machine

Sr.|Name of the course that include experiential | Subject Code Domain
No | learning through Project work/ Internship
1 |NON CONVENTIONAL ENERGY SOURCES BEELE302T
Electrical Power System
2 |ELECTRICAL INSTALLATION DESIGN BEELE705T Electrical Protection
3 | POWER SEMICONDUCTOR BASED DRIVES | BEELES02T (3) '”Sta”aﬁogagdA“d“
n
4 |UTILIZATION OF ELECTRIC ENERGY BEELE502T Electrical Machine
Electrical Engineering Department
NON CONVENTIONAL _ _ _ it —
BEELE302T ENERGY SOURCES L=4 T=0 P=0 Credits=4
Examination College Assessment University Examination Total ngr aEti):)anm'
Scheme 20 80 100 3 Hrs
Learning Objective Learning Outcomes
Students will understand the various sources of Non- A student will be able to
conventional energy, such as solar wind, small hydro, ® Learn fundamentals of solar radiation geometry, application
ocean & wave energy. of solar energy

o Selection of sites for wind farm, different types of wind
generators.
4 Understand the basic of small hydro, ocean & wave energy.

UNIT-I
Solar Radiation & its Measurement: Solar Constant, Solar radiation at earth's surface, solar
radiation geometry, solar radiation measurement, estimation of average SOlalagiation, solar radiation
on tilted surfaces.

UNIT -II
Solar Eneragy Collectors: Physical Principles of the conversion of solar radiation into heat,flat plate
collectors, transitivity of cover systems, energy balance equation and collector efficiency,
concentrating collectors, comparison of concentrating and flat plate collectors, selective absorber
coatings.
Solar Energy Storage :
Solar Energy Storage system (Thermal, Electrical, Chemical, Mechanical), Solar ponds.

UNIT-III
Application'of'Solar Eneragy: Solar water heating, space heating, space cooling, solar thermal heat
conversion, solar photovoltaic energy conversion, §8llai pumping, SBI8E cooking, online grid connected
solar photovoltaic generation system.

UNIT - IV
WIND ENERGY: Basic principles of windenergy conversion, wind energy conversion system, wind
data & energy estimation, site selection consideration, basic components of wind energy conversion
system (WECS), classification of WEC system, generating system, energy storage,application of wind
energy.

UNIT-V




ENERGY from OCEANS: Ocean thermal electric conversation (OTEC), Claude & Anderson
cycles, evaporators, Bio-fouling, Hybrid cycle, components of OTEC for power generation. :
Energy from Tides: Introduction, basic principles of Tidal power, components of Tidal Power
Plants, operation methods of utilization of Tidal Energy; Estimation of Energy & Power in simple
single basin Tidal system, Advantages & limitations of Tidal Power Generations, energy & power
from wares, wave energy conversions devices.

UNIT-VI
OTHER NONCONVENTIONAI, ENERGYISGUREE : Brief Introduction to operating principles
only): small scale hydro electric power generation, Energy from Bio —Mass, Geothermal Energy,
MHD power generation, fuel cell etc.

Text Books
Title of Book Name of Author/s Edition & Publisher
Non Conventional Energy Sources G.D. Rai Khanna publishers
Non Conventional Energy Resources B. H. Khan 2" The McGraw Hill

Companies

Conventional

Energy Technology : Nonconventional, Renewable and

S. Rao & B. B. Parulekar 1st, Khanna Publisher

storage

Solar Energy: Principles of thermal collection and

S. P. Sukhatme 2" edition, Tata McGraw Hill

Publishing Company Ltd.

Applications

Solar Photovoltaics : Fundamental, Technologies and

Chetan Singh Solanki PHI Learning Pvt. Ltd.

BEELE 705 T - ELECTRICAL INSTALLATION DESIGN

Learning Objectives Learning Outcomes
The course will prepare students Upon the completion of this course,
The course will prepare students to | a. The students will understand concept of load forecasting, solve
understand methodology of load problems based on regression analysis.
forecasting and assessment of | b. The students will be able to draw single line diagrams with
electrical loads, types of electric specifications for electrical distribution networks for residential and
loads and selection of apparatus for commercial installations.
controlling electrical power. c. The students will be able to draw single line diagrams with
The course will prepare students to specifications for distribution networks, motor and power control
design the distribution system for centers for industrial installations and design reactive power
residential, commercial, industrial compensation.
applications and utility distribution | d. The students will be able to understand construction, types and
networks and illumination design selection of PVC/ XLPE cables and overhead conductors
The course will prepare students to | e. Students shall be able to design 11kV and 33 kV substations for utility
understand methods of installation, and industrial installations and specify the ratings and specifications
testing and commissioning of of apparatus used
electrical apparatus and conductors. | f.  Students shall be able to understand procedure for receipt, storage,
The course will prepare the students testing and commissioning of transformers along with its accessories
to understand statutory viz OTI, WTI, Silica Gel Breather, MOG, Buchholz relay etc
requirements related to electrical g. Students will be able to determine fault level at various locations in
design, safety and protection. radial networks and be able to find rating and location of series
reactors
h.  Students will understand the relevant provisions of IE rules for low
medium and high voltage installations
i. Students will be able to understand provisions for system and
equipment earthings as per 1S 3043

Electrical load assessment: (4H)

Concept of categories of load, t)épes of loads, connected load, demand factor,
Maximum demand, diversity factor, l888l factor, power factor, TOD Tariff, Industrial Electric Bills.
Cables, conductors & bus-bars: (4H)

Construction, selection, installation, testing of LT/ HT cables, overload & short circuit ratings, rating
factors; Overheadline conductors, copper and aluminium busbars.




Unit 2:
Switching & protection devices: (5H)
Types, specifications; selections of isolators, switches, switch fuse units, MCB, ELCB, MCCB,ACB,

VCB, SF6 breakers, dropout/ horn gap fuses, AB switches, contactors for voltages upto 33 kV. Various
types of Protective relays for above circuit breakers.

Symmetrical Short Circuit Calculations: (4H)
Determining symmetrical short circuit currents at various locations for selecting proper circuit breaker

rating & determining value of series reactors for limiting short circuit current. Overcurrent protection
with two phase fault & oneground fault felays]

Unit 3:
Electric supply to Induction Motors in industries: (5H)
Types of h SLD and working of DOL/ Star-Delta/ Autotransformer starters; types,

specifications, selection ofpower contactors, Overload fBI&YS, short circuit protective devices.

Reactive power management in industries: (4H)
Reactive power compensation in industries using static capacitors, use of Power Triangle,

Calculating payback periodfor capacitor investment due to reduced system currents.

Unit 4:Transformers: ~ (4H) ) _ S
Specifications, ratings, selection, installation, testing & commissioning.

Substations: _ _ _ ) (4H)
11kV & 33 kV, indoor/ outdoor substations, plan/ elevations, Earthing Arrangement

Unit 5:

Design of Industrial Electrical Installations: (8H)

Preparing load list, assessing various factors associated with [l8&@, selection of transformer, design of
PCC & MCC, selection of all the associated electrical apparatus, busbars, cables, switchgear,
protective devices, earthing system, testing, commissioning.

Unit 6:

Earthing (IS 3043): (4H)
Necessity of earthing, concept of system & equipment earthing, definitions of various terms, types of

earthing, earth tester and measurement of earth resistance.

IE Rules: (4H)
Important IE Rules applicable to residential, commercial & industrial installations.

Text Books
Title of Book Name of Author/s Edition & Publisher
Electric Power Distribution system A.S.Pabla, Tata McGraw-Hill
Course in Electrical Power P. V. Gupta, M. L. Soni, U. S. Dhampat Rai and Sons.,
Bhatnagar 1987
Electrical Substation Engineering & Practice | S. Rao Kanna Tech. Publ., 1992
Reference Books
Design of Electrical Installations V. K. Jain, Er. V.K. Jain & Er. Laxmi Publications Pvt
Amitabh Bajaj Limited, 01-Jan-1993
Electrical Engineering Handbook C. L. Wadhwa

Indian Electricity Regulation 1956 2

T



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22P.%2BV.%2BGupta%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22M.%2BL.%2BSoni%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22U.%2BS.%2BBhatnagar%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22U.%2BS.%2BBhatnagar%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22V.%2BK.%2BJain%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Er.%2BV.K.%2BJain%2B%26%2BEr.%2BAmitabh%2BBajaj%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Er.%2BV.K.%2BJain%2B%26%2BEr.%2BAmitabh%2BBajaj%22

BEELE 802 T (3) -POWER SEMICONDUCTOR BASED DRIVES

Learning Objectives Learning Outcomes
e To study the converter and Chopper The student will be able to :-
control of DC drives. o work with confidence on the various drives used in the
e To study the semiconductor based control Industry.
of Induction and Synchronous motors. e The students can carry research on the newer Switched
e To learn the basics of Switched reluctance Reluctance motor and Brushless
motor and Brushless DC [fiOIOR o Understands the traction drives with ac and dc motors.
e To Study the non conventional and
renewable energy based drives.

Unit 1: Dynamics of electric drives and control of electric drives,

Unit2: D.C. - drives: Controlled rectifier fed d.c. drives, single phase and three phase rectifier
control of d.c. separately excited motor. Dual converter control of D.C separately excited motor.
Power factor, supply harmonics and ripple in motor current. Chopper controlled dc drives of
separately excited dc motor, chopper control of series motor, source current harmonics.

Unit 3: Induction motor drives: Stator voltage control, variable frequency control using
voltage source invertors, and current sources invertors. Concept of scalar control of 3-ph
Induction [WIBEBE, Basicphilosophy of vector control of 3-ph I.M. their advantages and list of
applications.

Basic idea of energy conservation in fan and - type loads using scalar controlled induction
motordrives.(Numericals excluded)

Unit 4: Synchronous [WIBEOK Drive ; Starting Braking of synchronous motor, variable frequency
control self controlled synchronous motor drive employing load commutated thyristor inverter or
cycloconverter, starting of large synchronous motors.

Unit 5: Brushless de motor, stepper motor, switched reluctance [fiBl0K drives and eddy current
drives. introduction to§8I8 and battery powered drives. [ER@EgY conservation in electric drives.

Unit 6: Traction drives: Conventional dc and ac traction drives, semiconductors converter
controlled Drives, 25KV AC traction using semiconductor converter controlled EEHmoION. DC
traction using semiconductor, chopper controlled dc motors, polyphase AC motors for traction
drives.

BOOKS:
Text Books
Title of Book Name of Author/s Edition & Publisher
Fundamentals of Electric drives G. K. Dubey CRC Press
Modern Electric Traction H. Partab Pritam Surat, 1973
Power Electronics and drives B. K. Bose Pearson
Reference Books
Electric drives concepts and applications | Veddm Subrahmanyam | McGraw-Hill, 1996



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22H.%2BPartab%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Vedam%2BSubrahmanyam%22

UTILIZATION OF ELECTRIC .
BEELES502T ENERGY L=4 T=1 P=0 Credits =5
Examination College Assessment Unlv.er5|.ty Total univ. E?<am.
Examination Duration
Scheme
20 80 100 3 Hrs
Learning Objective Learning Outcomes

Students will students should be able to
e understand application of electrical supply for different e understand applications for heating, welding, illumination

applications using electric power
e to calculate electrical equivalent rating for mechanical | e understand applications for fan, lowers, compressor,

application pumps and refrigeration using electric power

Unit I: Electric Heating: (8 Hrs)

i) Electric Heating : Types and methods of electrical heating, advantages of electrically produced heat, types &
application of electric heating equipments, transfer of heat.

ii) Resistance Ovens : General constructions, design of heating elements, efficiency & losses, radiant heating.

iii) Induction heating: Core type & core less induction furnace, indirect induction oven, medium and high frequency
eddy - current heating.

iv) Dielectric heating: Principle and application.

v) Arc furnace : Direct & indirect arc furnace, power supply, characteristics & control.

Unit Il: Electric Welding:

i) Importance, Advantages & Disadvantages of welding, classification of welding processes.
ii) Resistance welding, Butt welding, Spot welding, Projection welding, Seam welding.

iii) Electric arc welding: Carbon arc welding, metal arc welding, submerged arc welding, Stainless Steel welding
iv) Ultrasonic welding, electron beam welding, laser beam welding.

Unit 111 : Hlumination :

Nature of light, terms used in illumination, solid angle, laws of illumination, polar curves, Colour
Rendering Index(CRI), Design of illumination systems, indoor lighting systems, factory lighting, outdoor
lighting design, flood

lighting, street lighting, EfETGYlSavIRg in lighting systems.

Unit IV: Refrigeration & Air conditioning: (8 Hrs)
Terminology, refrigeration cycle, refrigeration systems (Vapor compression, vapor absorption), domestic
refrigerator, drinking water cooler, desert air cooler.

Air conditioning: Factors involved in air conditioning, comfort air conditioning, industrial air conditioning,
effectivetemperature, summer / winter air conditioning systems, types of air conditioning systems, room air
conditioning, andcentral air conditioning.

UnitV: Fans & (10 Hrs)

Fans and Blowers: Fan types, fan performance evaluation & efficient system operation, fan design & selection
criteria, fl8W control strategies, fan performance assessment, energy saving opportunities.

PUMBS! Pump types, system characteristics. BBl curves, factors affecting [l performance, efficient
pumping system operation, flow E8Rfi@l strategies, energy conservation opportunities in pumping system.
Unit VI: Compressors and DG Sets: (8 Hrs)
Compressors: COipIessal types, Compressor efficiency, Compressed air system components.

Diesel Generating Systems: Introduction, selection and installation factors, operational factors, EReIgy
performanceassessment in DG sets, Bfilgig saving measures for DG sets.

(8 Hrs)

(8 Hrs)

Books :
Text
Books
Title of Name of Author/s Edition & Publisher
Book
Utilization of Electric Power & Electric Traction J.B. Gupta Kataria & Sons
Art and Science of Utilization of Electrical Energy H Partap Dhanpat Rai & Sons, Delhi
Utilization of Electrical Power DrN. V. Wiley Eastern Ltd, New
Suryanarayana Age International
Electronics in Industry Chute & Chute McGraw Hill
Utilization of Electric Energy E. Openshaw Taylor | Orient Longman
Guide book for National Certification Examination for
Energy Managers and Energy Auditors, Bureau of Energy
Efficiency
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CHAPTER 1: INTRODUCTION

According to the study, this device can be mounted anywhere and it works in an automated
manner. The device can be installed in any premises. The machine will spray sanitizer.
this will sanitize the person's entire body. clothes. and shoes. This device can be installed
at any place where there is movement of people, so that the person getting sanitized.

This device has been made according to today's requirement. We are using
normal sanitizer currently being used by the government. Due to this sanitization . it 1s
possible to avoid most of the viruses that cause harm to the person. Validation of the dose.
exposure time, frequency is under process. However, even after being sanitized with this
device, one is required to wear masks, make social distancing and wash hands with soap at
regular intervals.

In today's global environment, everyone is trying to fight against the covid-19 virus. Al
present, the only way to defend ourselves from corona is to sanitize properly and maimtaimn
social distance.this device helps to prevent from viruses by sprinkling the sanitizer to

person and entair objects of area of classroom by automatically operate .

1.1 SOLAR CHARGE CONTROLLER

Solar energy is radiant light and heat from the Sun that is harnessed using
a range of ever-evolving technologies such as solar heating, photovoltaics, solar thermal
energy, solar architecture, molten salt power plants and artificial photosynthesis It 1s an
important source of renewable energy and its technologies are broadly characterized as
either passive solar or active solar depending on how they capture and distribute solar
energy or convert it into solar power. Active solar techniques include the use of
photovoltaic systems, concentrated solar power and solar water heating to harness the
energy. Passive solar techniques include orienting a building to the Sun. selecting
materials with favorable thermal mass or light-dispersing properties. and designing spaces

that naturally circulate air.

e —
Department of Electrical Engineering, Privadarshini College of [inuinccriqg Nagpur
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The working of the module is divided into 3 major parts :

The charging of the battery by the solar system panel and regulation of charge by the charge
controller, Operation of module through mobile application , Operation of the pump to sprinkle
the sanitizer.

The panel that we are using is monocrystalline panel and the output
current of solar panel is 2A. The output of solar panel is connected to the input of solar charger
and the charge controller is connected to battery. The AC source is connected to the 12V SPDT.
Power supply, output of the charge controller and SPDT is connected to the Toggle
switch(DPDT).

Here we are using 12V DC pump. 2 bridge rectifiers, two filter
capacitors and 2 voltage regulators to operate GSM sim 800L module which is connected to
the ARDUINO UNO R3 mode. 4.5 is connected to manual push button. 16x2 L.CD display is
connected to 8,9,10,11,12,13 and SPDT relay is used to switch ON/OFF the pump.

After supplying power to the device,the LCD screen shows call to sim. So first call the no of
GSM module and after disconnection of the call, pump will turn ON and we will get a message
“pump ON successful". It is called to ON/OFF system. To switch OFF the pump, call again to
the no of GSM module and after disconnection of the call,the motor will turn OFF and we will
receive a message “pump OFF successful". The motor can be switched ON/OFF by manual
push button and after switching ON by push button, we will get a message of “manual pump
ON successful" and after switching OFF manually we will get a message of “manual pump
OFF successful".The pump is operated by relay drive. The inlet of the pump is connected to the
sanitizer tank and outlet of the pump is connected to the nozzle and pipe connected o it.

The pipes and sprinklers are arranged in a ceiling of the
classroom in such a way that it covers the complete area of the classroom. When the pump will

turn ON, the nozzle of the sprinkle will sanitize the whole classroom.

Conclusion
this chapter gives the brief information of Block diagram. Circuit diagram and
working of solar based automatic sanitization of classroom device.the block diagram and

circuit diagram consist of information of each section which are use in our device.

kkk Department of Electrical Engineering, Priyadarshini College of F'Wﬂ'ﬁﬁeﬁng Nagpur




Domain : Electrical power system , Electrical Protection , Installation andAudit and Electrical Machines

Sr.|Name of the course that include experiential  Subject Code Domain

No | learning through Project work/ Internship

1 | COMPUTER APPLICATIONS INPOWER |BEELES04T

SYSTEM

Electrical Power
ELECTRICAL POWER SYST - | BEELE501T System and
ELECTRICAL INSTALLATION DESIGN BEELE705T Electrical Protection ,

Installation andAudit

4 |POWER SEMICONDUCTOR BASED DRIVES |BEELES02T (3)

BEELE8O4T - COMPUTER APPLICATIONS IN POWER SYSTEM.

Learning Objectives

Learning Outcomes

This subject exposes students to the mathematical
foundational concepts that are necessary in the field of
electrical engineering such as

c) Transient Stability Studies.

On successful completion of this course, students will be able to

¢ Determine Bus Impedance & Admittance matrix (required for Load
flow & Short circuit Studies) by graphically, Inspection & building
algorithm.

o Load flow study of a power system by NEWIONERAPASON & Gauss-
Seidal Iterative Method.

¢ Short circuit studies.

o Transient stability by using Eulers, Modified Eulers & RK-4%
order differential method.

Unit 1: Incidence & Network Matrices: Graph incidence Matrices, Primitive network,
formation of network matrices by Singular transformations.
Unit 2: Algorithm for formation of Bus Impedance and Bus Admittance matrix' for system

without mutual coupling.

Unit 3: Three phase Networks: Three phase balance network elements with balanced and
unbalanced excitation, incidence and network matrices for three phase element. Algorithm
forformation of three phase bus impedance matrices without mutual coupling.

Unit 4: E0ad FIoW!Studies: Power system load flow equations, solution Technique; Gatiss
Seidel'Newton'Raphson and fastidecoupleditechnicue with and without voltage control
buses.Representation of tap changing and phase shifting transformers, Elementary load flow
programs.

Unit 5: SHort Circuit studies: Three phase network short circuit calculations using bus
impendence matrix for balance and unbalanced faults. Computer programme for short circuit

studies on simple system.

Unit 6: Transient Stability studies: Modelling of synchronous machine. power system
network for transient stability studies, Numerical, solution of swing equation by modified
Euler and Runge Kutta 4th order method. Elementary computer programme for the transient
stability study.

BOOKS:




Text Books
Title of Book Name of Author/s Edition & Publisher
Computer method in power system analysis | Stagg and Ele Abid McGraw Hill
Elements of power system analysis William D. Stevenson Mcgraw-Hill Book Comp., 1982
Computer Analysis of Power system R N Dhar
Reference Books

Electric Energy System Theory and | Ole Elegard Tata McGraw-Hill, 1983
introduction

BEELE501T ELECTRICAL POWER SYST - | L=4 T=1 P=0 Credits=5

. Universit Univ. Exam.
Examination College Assessment : .y Total .
Examination Duration
Scheme
20 80 100 3 Hrs
Learning Objective Learning Outcomes
Students will develop the ability students should be able to
To model and represent the system components used in Modeling and representation of the system components
power system. _ used In power system.
To represent and understand the transmission line Concept of designing transmission line parameters
parameters. e The basic concept of [GaaflGIaRaINEIS
o To understand the [SECRHIOWIANAISIS of power system.

UNIT- 1:

Structure of EIEGIRICAIPOWeSYstem, brief exposure to generation, transmission and distribution aspects,
elementary consideration of economic bulk power supply system, use of high voltage general system
consideration, idea about substation, concept of real and complex POWER Load and their
characteristics, voltage and frequency dependence of loads. (10hrs)

UNIT- 2:

UNIT-3:

Representation of power system elements, models and parameters of generator, transformer and
transmission lines, Transmission line parameters calculation (R,L,C), per unit system representation. 8hrs

Elementary distribution scheme: Feeders and distributors. LT and HT cables, Introduction to distribution
automation.
Concept of insulator, types of insulator, string efficiency. 10 hrs

UNIT-4:

Voltage regulation and efficiency of [J8Wlig transmission lines using equivalent pi and T representation.
Representation using circle diagram with generalized constants. 10 hrs

UNIT-5:

Interconnection of system elements to form two bus systems. Illustration of active and
transmission, types of buses. Introduction to IGEEMIBW studies in multibus system (Methods of solution not
expected). Introductionof frequency and voltage as system state indicators. 10 hrs

UNIT-6:
Elementary concepts of real and [EGHNGIPOWEIICONIOI. Steady state performance of turbine governors,
load sharingbetween generators, preliminary concepts of automatic voltage regulator, 8 hrs

2



Text Books

Title of Book Name of Author/s Edition & Publisher
Elements of power system analysis W. D. Stevenson PHI
Nagrath I.J. & Kothari D.P. Mc-Graw Hill

Modern Power system analysis

Power system analysis

Wadhwa C.L.

New-Age international

Power System Analysis

Asfagque Hussain

CBS

Reference Books

A Text book of Electric Power
Automation

Distribution

Dr. M. K. Khedkar & Dr. G. M.
Dhole

Laxmi Publications

Electric Energy System Theory

O. E. Elgerd

Westinghouse transmission and
handbooks

distribution




BEELE 705 T - ELECTRICAL INSTALLATION DESIGN

Learning Objectives Learning Outcomes
The course will prepare students Upon the completion of this course,
The course will prepare students to | j. The students will understand concept of load forecasting, solve
understand methodology of load problems based on regression analysis.
forecasting and assessment of | k. The students will be able to draw single line diagrams with
electrical loads, types of electric specifications for electrical distribution networks for residential and
loads and selection of apparatus for commercial installations.
controlling electrical power. I.  The students will be able to draw single line diagrams with
The course will prepare students to specifications for distribution networks, motor and power control
design the distribution system for centers for industrial installations and design reactive power
residential, commercial, industrial compensation.
applications and utility distribution | m. The students will be able to understand construction, types and
networks and illumination design selection of PVC/ XLPE cables and overhead conductors
The course will prepare students to | n. Students shall be able to design 11kV and 33 KV substations for utility
understand methods of installation, and industrial installations and specify the ratings and specifications
testing and commissioning of of apparatus used
electrical apparatus and conductors. | 0. Students shall be able to understand procedure for receipt, storage,
The course will prepare the students testing and commissioning of transformers along with its accessories
to understand statutory viz OTI, WTI, Silica Gel Breather, MOG, Buchholz relay etc
requirements related to electrical p. Students will be able to determine fault level at various locations in
design, safety and protection. radial networks and be able to find rating and location of series
reactors
g. Students will understand the relevant provisions of IE rules for low
medium and high voltage installations
r. Students will be able to understand provisions for system and
equipment earthings as per IS 3043

Unit 1:
Electrical load assessment: (4H)

Concept of categories of load, types of loads, connected load, demand factor,
Maximum demand,diversity factor, load factor, power factor, TOD Tariff, Industrial Electric Bills.

Cables, conductors & bus-bars: (4H)
Construction, selection, installation, testing of LT/ HT cables, overload & short circuit ratings, rating
factors; Overheadline conductors, copper and aluminium busbars.

Unit 2:
Switching & protection devices: (5H)
Types, specifications; selections of isolators, switches, switch fuse units, MCB, ELCB, MCCB,ACB,

VCB, SF6 breakers, dropout/ horn gap fuses, AB switches, contactors for voltages upto 33 kV. Various
types of Protective relays for above circuit breakers.

Symmetrical Short Circuit Calculations: (4H)
Determining symmetrical short circuit currents at various locations for selecting proper circuit breaker

rating & determining value of series reactors for limiting short circuit current. Overcurrent protection
with two phase fault & oneground fault felays]

Unit 3:
Electric supply to in industries: (5H)
Types of SLD and working of DOL/ Star-Delta/ Autotransformer starters; types,

specifications, selection ofpower contactors, Overload relays, short circuit protective devices.

Reactive power management in industries: (4H)

REAGHVEIPOWEE compensation in industries usiég static Gapaciors, use of POWETRRTIangIe,

Calculating payback periodfor capacitor investment due to reduced system currents.

Unit 4:Transformers:  (4H) _ o
Specifications, ratings, selection, [iSEENEEBH, testing & commissioning.




r (4H)
& 33 kV, indoor/ outdoor substations, plan/ elevations, Earthing Arrangement

Unit 5:

Design of Industrial Electrical Installations: (8H)

Preparing load list, assessing various factors associated with loads, selection of transformer, design of
PCC & MCC, selection of all the associated electrical apparatus, busbars, cables, switchgear,
protective devices, earthing system, testing, commissioning.

Unit 6:

Earthing (IS 3043): (4H)
Necessity of earthing, concept of system & equipment earthing, definitions of various terms, types of

earthing, earth tester and measurement of earth resistance.

IE Rules: (4H)
Important IE Rules applicable to residential, commercial & industrial installations.

Text Books
Title of Book Name of Author/s Edition & Publisher
Electric Power Distribution system A.S.Pabla, Tata McGraw-Hill
Course in Electrical Power P. V. Gupta, M. L. Soni, U. S. Dhampat Rai and Sons.,
Bhatnagar 1987
Electrical Substation Engineering & Practice S. Rao Kanna Tech. Publ., 1992
Reference Books
Design of Electrical Installations V. K. Jain, Er. V.K. Jain & Er. Laxmi Publications Pvt
Amitabh Bajaj Limited, 01-Jan-1993
Electrical Engineering Handbook C. L. Wadhwa

Indian Electricity Regulation 1956

BEELE 802 T (3) -POWER SEMICONDUCTOR BASED DRIVES

Learning Objectives Learning Outcomes
¢ To study the converter and Chopper The student will be able to :-
control of DC drives. o work with confidence on the various drives used in the
e To study the semiconductor based control Industry.
of Induction and Synchronous motors. e The students can carry research on the newer Switched
e To learn the basics of Switched reluctance Reluctance motor and Brushless
motor and Brushless DC [iGoR o Understands the traction drives with ac and dc motors.
e To Study the non conventional and
renewable energy based drives.

Unit 1: Dynamics of electric drives and control of electric drives,

Unit 2: D.C. [fiBEOR drives: Controlled rectifier fed d.c. drives, single phase and three phase rectifier
control of d.c. separately excited motor. Dual converter control of D.C separately excited motor.
Power factor, supply [IEHIBAIES and rippl@ in motor current. Chopper controlled dc drives of
separately excited dc motor, chopper control of series motor, source current harmonics.

Unit 3: INGIGHORIMOLOE drives: Stator voltage control, variable frequency control using


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22P.%2BV.%2BGupta%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22M.%2BL.%2BSoni%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22U.%2BS.%2BBhatnagar%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22U.%2BS.%2BBhatnagar%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22V.%2BK.%2BJain%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Er.%2BV.K.%2BJain%2B%26%2BEr.%2BAmitabh%2BBajaj%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Er.%2BV.K.%2BJain%2B%26%2BEr.%2BAmitabh%2BBajaj%22

voltage source invertors, and current sources invertors. Concept of scalar control of 3-ph
IRGUGHBRANVIBESE, Basicphilosophy of vector control of 3-ph .M. their advantages and list of
applications.

Basic idea of energy conservation in fan and pump type loads using scalar controlled induction
motordrives.(Numericals excluded)

Unit 4: Synchronous [WIBEOK Drive ; Starting Braking of synchronous motor, variable frequency
control self controlled synchronous motor drive employing load commutated thyristor inverter or
cycloconverter, starting of large synchronous motors.

Unit 5: Brushless dc motor, stepper motor, switched reluctance motor drives and eddy current
drives. introduction tosolar and battery powered drives. Energy conservation in electric drives.

Unit 6: Traction drives: Conventional dc and ac traction drives, semiconductors converter
controlled Drives, 25KV AC traction using semiconductor converter controlled dc motor. DC
traction using semiconductor, chopper controlled dc motors, polyphase AC motors for traction
drives.

BOOKS:
Text Books
Title of Book Name of Author/s Edition & Publisher
Fundamentals of Electric drives G. K. Dubey CRC Press
Modern Electric Traction H. Partab Pritam Surat, 1973
Power Electronics and drives B. K. Bose Pearson
Reference Books
Electric drives concepts and applications | Vedam Subrahmanyam | McGraw-Hill, 1996



http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22H.%2BPartab%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Vedam%2BSubrahmanyam%22
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Fig 2.4 synchronous condenser and its phasor diagram

When a synchronous condenser is connected across supply voltage (in parallel) then it draws
leading current and partially eliminates the re-active component and this way, power factor is
improved. Generally. §nch snous conder used to improve the power factor in large

industries.

O SR

Advantages:
. Long life (almost 25 years)
« High Reliability
«  Step-less adjustment of power factor.
« No gcncration'of* maintenance ’
. The faults can be removed easily

. It's not affected by harmonics.
Require Low maintenance (only periodic bearing greasing is necessary)

Disadvantages:

It is expensive (maintenance cost is also high) and therefore mostly used by large power

users.

. An auxiliary device has 1o be used for this operation because synchronous motor has no self-
slarting torque

. It produces noise

3. Phase Advancer
Phase advancer is a simple AC exciter which is connected on the main shaft of the

.otor and operates with the motor’s rotor circuit for power factor improvement. Phase advancer
< used to improve the power factor of induction motor in industries.

As the stator windings of induction motor takes lagging current 90° out of phase
. 1th Voltage, therefore the power factor of induction motor is low. If the exciting ampere-turns
hen there would be no effect of exciting current on stator

.-+ excited by external AC source, t
«indings. Therefore th” of induction motor will be improved. This process is done
=+ Phase advancer.
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Iig 2.1 static capacitor and its phasor diagram
cse capacitors are installed in Vicinity of large inductive load e.g. laduction motors and
% aasfommers etc, and improve the load circuit power factor to improve the system or devices

.
stficiency.

Advantages:

. Capacitor bank offers several advantages over other methods of power factor improvement.
» [Losses are low in static capacitors .

. There is no moving part, therefore need low maintenance

© can work in normal conditions (i.e. ordinary atmospheric conditions)
. Do not require a foundation for installation®

X . They are lightweight so it is can be easy to installed

& F Disadvantages:

.« The age of static capacitor bank is less (8 — 10 years)
With changing load, we have to ON or OFF the capacitor bank, which causes switching

irges on the system

. Easily damaged for higher voltages compare to rated.

.+ Once the capacitors spoiled, then repairing is costly

2. svachronous Condenser
“1 a Synchronous motor operates ai No-Load and over-exited then it’s called a synchronous
denser. Whenever a Svnchronous motor is over-exited then it provides leading current and

like o BapECItOrES




CHAPTER 2

REVIEW OF LITERATURE

Introduction

The power sector is in its fast growing phase (o meet the growing demand for
jcity. The power system has dynamic behaviour faces disturbances faults. ete. Hence. the
wer flow study is a very important and fundamental tool for the analysis of any power systems
:"n the operations as well as planning stages. The principal information of power flow
wivsis is to find the magnitude and phase angle of voltage at cach bus and the real and reactive
flowing in each transmission lines. This power study is provide many technical
moaches available on power flow analysis. In this project. an operational comparison between
s-Seidel and Newton Raphson method is depicted. The test system is simulated and results
¢ werified using Electrical Transient Analyzer Program JETAP] software.

Review of Load Flow Methods

Load flow is also required to study and check the performance of existing
as well as in the expansion of the system. Tools available for simulation are Newton
son Method, Fast Decoupled Method and Gauss Seidel Method. In 1967, Tinny and Hart
sloped classical Newton based load How solution method [1]. Later the fast decoupled
ad by Scott and Alsac [2]. Fast decoupled and Newton Raphson method are suitable for
mission system, its  convergence performance is poor for most distribution system due 10
high r/x ratio. It deteriorates the diagonal dominance of the Jacobian matrix. Then C.S.
g and I.W. Hang have proposed several non-Newton types of Methods [3-4]. W.I. Tinny
C.E. Hart decoupled fast decoupled method, which is most suitable for the transmission
and hence widely used. [5] In Energy Management (EMS) and the Distribution
ent also, the Load Flow Analysis plays an important role. In a steady state condition
wd flow analysis gives the information regarding power generation, power delivered and losses
in the system, current through each branch, active and reactive power, voltages at each
5. etc.[6]-[8].Gauss Seidel method is also used in transmission system. Distribution load
is very important tool for the analysis of distribution system and is used in operational as
well as planning environments as described by Lin and Chan [1986][9]-[10].

Review of Power Factor Improvement

ods for Power Factor Improvement

following devices and equipment are used for Power Factor Improvement.

Static Capacitor

Swnchronous Condenser

~ Phase Advancer

atic Capacitor

We know that most of the industries and power system loads are inductive that take
ing current which decrease the system power factor. For Power factor improvement purpose,
capacitors are connected in parallel with thase devices which work on low power factor

sse static capacitors provides leading current which neutralize (totally or approximately) the
ing inductive component of load current (i.e. leading component neutralize or climinate the
2 component of load current) thus power factor of the load circuit is improved.

13




oo Bvari Reactive component of Power or reactive power) drawn by the motor is
_ently reduced because the exciting ampere turns are supplied at slip frequency (fs).
Jhase advancer can be easily used where the use of synchronous motors is Unacceptable

intage:

Phase advancer is not cconomical for motors below 200 H.P. (about 150kW)

Conclusion

et deals with the load flow for the distribution system. In this we have used capacitor
mprove the power factor and as capacitor is highly reliable and is not affected

14




Domain: Electrical Protection,Installation and Audit, and Others

Sr.| Name of the course that include experiential | Subject Code Domain
No |learning through Project work/ Internship
1 | ENERGY MANAGEMENT AND AUDIT BEELE703T (4) Electrical Protection ,
5 | POWER ELECTRONICS BEELE604T Installation andAudit
others
Elective- | BEELE703T (4) ENERGY MANAGEMENT AND AUDIT

Learning Objectives

Learning Outcomes

To understand the need of energy audit and the
mechanism through which it should be carry out and
also to manage the electric and thermal energy.

A student will able to
e Know Present energy scenario with need of energy
audit and energy conservation.

¢ Understand various aspects of energy audit such as
planning, monitoring and implementation
¢ Manage electric and thermal energy in the industry.

Unit 1: Basics of Energy Management and Conservation (10 Hrs)
Global and Indian energy scenario. Global environmental concerns, Climate Change, Concept

of energy management, energy demand and supply, economic analysis; Carbon Trading &
Carbon foot prints.

Energy Conservationy Basic concepts, Energy conservation in household, transportation,
agricultural, service and industrial sectors; Lighting & HVAC systems in buildings.

Unit2:Energy Audit(8 Hrs)
Definition, need, and types of energy audit; Energy management (audit) approach:

Understanding energy costs, bench marking, energy performance, matching energy use to
requirement, maximizing system efficiencies, optimizing the input energy requirements; Fuel

& energy substitution; Energy audit instruments; ERergy.ConservationAct; Duties and
responsibilities of energy managers and auditors.

Unit 3: Material & Energy balance and Waste Heat Recovery (8 Hrs)
Facility as an energy system; Methods for preparing process flow; material and energy
balance diagrams. Cogeneration and waste heat recovery;

Unit 4: Energy Action Planning, Monitoring and Targeting: (8 Hrs)
Energy Action Planning : Key elements; Force field analysis; Energy policy purpose,

perspective, contents, formulation, ratification; Organizing the management: location of energy
management, top management support, managerial function, roles and responsibilities of energy
manager, accountability; Motivation of employees: Information system-designing barriers,
strategies; Marketing and communicating: Training and planning.

Monitoring and Targeting : Defining monitoring & targeting; Elements of monitoring &
targeting; Data and information analysis; Techniques: energy consumption, production,




cumulative sum of differences (CUSUM); Energy Service Companies; Energy management
information systems; SCADA systems.

Unit 5: Electrical Energy Management: (8 Hrs)

Supply side: Methods to minimize supply-demand gap, renovation and modernization of power
plants, reactive power management, Demand side management: conservation in motors, pumps
and fan systems; energy efficient motors.

Unit 6: Thermal energy Management: (8 Hrs)
Energy conservation in boilers, steam turbines and Furnaces; Application of FBC, Heat exchangers and
heat pumps.
Text Books
Title of Book Name of Author/s Edition & Publisher
Handbook on Energy Audits and Management | Amit Kumar Tyagi TERI
Energy Management Handbook Wayne C. Turner Wiley Inter  Science
Publication
Reference Books
Principles of Energy Conservation Archie, W Culp ) McGraw Hill, 1991
Energy Management P. ®’Callaghan I McGraw - Hill Book | |
Company, 1993
Handbook of Energy Engineering Thuman A and Mehta D Paul The Fairmount Press

Bureau of Energy Efficiency Study material for
Energy Managers and Auditors Examination:
Paper | to IV.

Handbook of Energy Audit and Environment | Y.P. Abbi, Shashank Jain TERI
Management

BEELEGOAT : POWER ELECTRONICS

BEELEGO4T POWER ELECTRONICS | L=4 T=1 | P=0 Credits =5

Examination College Assessment o Total ]
Examination Duration

uikeiie 20 B0 100 3 HrS

Learning Objectives Learning Outcomes

To introduce students the basictheory A student who successfully fulfills the course requirements willbe able

of power semiconductor devicesand to

their practical application inpower
electronics.

A . ¢ understand basic operation of various power semiconductordevices.
To familiarize the operation

principle ¢ understand the basic principle of switching circuits.
of AC-DC, DC-DC, DC-AC ¢ analyze and design an AC/DC rectifier circuit.
conversion

circuits andtheir application ¢ analyze and design DC/DC converter circuits.

s.
To provide the basis for furtherstudy o analyze DC/AC inverter circuit

of electronics circuits
power and . .
systems ¢ understand the role power electronics play in the

improvement of
energy usage efficiency and the development of renewableenergy

technologies.

Unit 1: SCR and Its characteristics: Gate characteristics, SCR turn off, ratings, series and parallel
connections of SCRs, Protection of SCR gate circuit protection, over voltage and over current
protection, snubber circuit desigh, commutation methods. 10 Hrs

Unit 2: Static controllable switches: Cha{ cteristic and working of MOSFET Gate turn off thyristor
and insulated gate bipolar transistor, . AC regulator, Uni-junction transistors,



and optocouplers. 8 Hrs

Unit 3: Line commutated converters: Working of single pulse converter, two pulse midpoint
converter, three pulse midpoint converter and' 3 phase six pulse bridge converter, effect of source
inductance in converters, effect of freewheeling diode. 8 Hrs

Unit 4: Single phase and three phase half controlled converters: Speed control of d.c. motors using
line commutated converters. POWErfactor improvement methods, Cyclo-converters (single phase), dual
converter. 8 Hrs

Unit 5: D.C. Choppers: Principles of step down chopper, step up chopper classification, impulse
commutated and resonant pulse choppers. Multi phase choppers. Application of choppers, Inverters:
Basic series resonant inverter, half bridge and full bridge series resonant inverters. 10 Hrs

Unit 6: Single phase and three phase bridge inverters, commutation and trigger-circuits for forced
commutated thyristor inverters. Output voltage control, Harmonics in output voltage waveform,
Harmonic attenuation by filters. Harmonic reduction by pulse width modulation techniques. Analysis
for pulse width, modulation. Working of current source inverters few applications of inverters. 10 Hrs

Text Books
Title of Book | Name of Author/s Edition & Publisher
Power Electronics circuits Devices M. H. Rashid Prentice Hall India
and Applications
Power Electronics Ned Viohan, T.M. Undeland and W.FP. John Wiley and Sons,Inc
;Robbins i
‘Thyristors and their Applications I'G.K.Dubey and Doralda, Joshi and Sinha "New Age
Power Electronics Khanchandani Tata McGraw Hill
Power Electronics P.C. Sen
Reterence Books
Power Electronics | C.W. Lander
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Domain : Electrical Machines

Sr.|Name of the course that include experiential | Subject Code Domain
No | learning through Project work/ Internship
1 POWER SEMICONDUCTOR BASED BEELES02T
ELECTRIC DRIVES
o | ELECTRICAL MACHINES | BEELE404T Electrical Machines
3 ELECTRICAL DRIVES & THEIR CONTROL BEELEGO3T
BEELE404 | ELECTRICAL L=4 T=1 P=2 Credits =6
T MACHINES-I
Examination College Assessment University Total Univ. Exam
Scheme Examination
20 80 100 3 hrs

Learning Objective

Learning Outcomes

To understand the basic principle of transfer of electrical
power, operation, construction of  3-phase 9
transformers, their classification, connections and
phasor diagrams. L

To understand the basic principle, construction,
operation, performance characteristics, steady statee
analysis and applications of electrical motors and
induction generator.

The student will be able to understand

Principle, construction, connections, vector grouping, operation
and testing of 3-phase transformer

conversion of 3-phasse supply to 2-phase supply, parallel
operation of 3-ph. Transformers.

Principle, armature and field construction, types, operation
characteristics, armature reaction, commutation, methods to
improve commutation in dc generators.

Principle, types, voltage build up, performance characteristics,
torque evaluation in dc motors

Principle, construction, types, torque development, performance
characteristics, tests to determine performance indices &
parameters of equivalent circuit of 3-phase and double cage
induction motors, methods of starting, speed control and
braking of induction motors.

Revolving and cross field theories, operation, characteristics,
types, equivalent circuit & tests.

UNIT-1
SINGLE PHASE TRANSFORMER :- Transformer

phasor diagram, equivalent circuit diagram. Transformer

equivalent circuit parameter calculation using O.C. & S.C. test. Polarity test and parallel operation of single phase

transformer.

3-PHASE TRANSFORMER: principle and operation of three phase transformer and, O.C. & S.C. test on three
phase transformer, determination of equivalent circuit parameters, Regulation, Efficiency, Magnetizing current
and harmonics, winding identifications, various connections with vector group.

UNIT-2

Three phase to two conversion, parallel operation of three phase transformer, methods of cooling, back to back
test, maintenance of transformer, insulation of transformer.

UNIT-3

D.C. MACHNIES: - Basis principle & operation, Armature reaction & commutation,
Compensating winding, interpoles. Type of excitation. Characteristics of shunt series & compound motor

andcl;enerator speed control of d.c. shunt & series motor,
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UNIT-4
THREE PHASE INDUCTIONIMOTOR: - Types of induction motor and production of torque. Torque-slip
characteristics, No load blocked rotor test, circle diagram, losses, efficiency, double cage motor, operating
characteristics & influence of machine parameter on the performance of motor. Induction motor as a induction
generator.

UNIT-5
Starting of 3 phase I.M. Speedicontrollof llM: by pole changing, frequency control, rotor resistance by varying
supply voltage, braking regenerative braking, plugging, dynamic braking Crawling & cogging.

UNIT-6
SINGEE'PHASENIM:: - Double field revolving and cross field theory split phase motor shaded pole motor,
equivalent circuit, Torgque-slip characteristics.

Text Books
Title of Book Name of Author/s Edition & Publisher
Electrical Machines P.K. Mukherjee & S. Chakraborty Drcljanpat Rai Publication (P)
Ltd.
Electrical Machines 1. J. Nagrath & Dr. D.P. Kothari 3 Tata McGraw Hill
Electrical Machines P.S. Bhimbra Tata McGraw Hill
Reference Books
Performance & Design of A.C. M/C M.G. Say CBS PUBLISHERS AND
DISTRIBUTORS PVT. LTD.
3ded. Rev.
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BEELE 802 T (3) -POWER SEMICONDUCTOR BASED DRIVES

Learning Objectives Learning Outcomes
e To study the converter and Chopper The student will be able to :-
control of DC drives. e work with confidence on the various drives used in the
e To study the semiconductor based control Industry.
of Induction and Synchronous motors. e The students can carry research on the newer Switched
e To learn the basics of Switched reluctance Reluctance motor and Brushless
motor and Brushless DC [i0ioR ¢ Understands the traction drives with ac and dc motors.
e To Study the non conventional and
renewable energy based drives.

Unit 1: Dynamics of electric drives and control of electric drives,

Unit 2: D.C. [fiBIOR drives: Controlled rectifier fed d.c. drives, single phase and three phase
rectifier control of d.c. separately excited motor. Dual converter control of D.C separately excited
motor. Power factor, supply Famonies and ripple in motor current. Chopper controlled dc drives
of separately excited dc motor, chopper control of series motor, source current harmonics.

Unit 3: INGIGHORIMOIOE drives: Stator voltage control, variable frequency control using
voltage source invertors, and current sources invertors. Concept of scalar control of 3-ph
IRGUGHBRARVIBESE, Basicphilosophy of vector control of 3-ph .M. their advantages and list of
applications.

Basic idea of energy conservation in fan and pump type loads using scalar controlled induction
motordrives.(Numericals excluded)

Unit 4: Synchronous [NIBEOK Drive ; Starting Braking of synchronous motor, variable frequency
control self controlled synchronous motor drive employing load commutated thyristor inverter or
cycloconverter, starting of large synchronous motors.

Unit 5: Brushless dc motor, stepper motor, switched reluctance motor drives and eddy current
drives. introduction tosolar and battery powered drives. Energy conservation in electric drive

Unit 6: Traction drives: Conventional dc and ac traction drives, semiconductors converter
controlled Drives, 25KV AC traction using semiconductor converter controlled dc motor. DC
traction using semiconductor, chopper controlled dc motors, polyphase AC motors for traction
drives.

BOOKS:
Text Books
Title of Book Name of Author/s Edition & Publisher
Fundamentals of Electric drives G. K. Dubey CRC Press
Modern Electric Traction H. Partab Pritam Surat, 1973
Power Electronics and drives B. K. Bose Pearson
Reference Books
Electric drives concepts and applications | Vedam Subrahmanyam | McGraw-Hill, 1996
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BEELEGOST ELECTRICAL DRIVES & THEIR L=y T=1 P=0 Credits = 5
CONTROL - - - redits =
Examination College Assessment Unlv'er5|.ty Total univ. E'xam.
Examination Duration
Scheme
20 80 100 3 Hrs
Learning Objective Learning Outcomes

e To understand the starting, speed control/braking,|  The student will develop an ability
heating and cooling characteristics of electric| e To solve numericals on starting, speed control and braking.
motors and to learn the necessity of flywheel. ¢ To solve numericals on heating and cooling of motors.
e To learn the basics of Programmable Logic| e It will lay the foundation for studying the advanced subject
Controllers and become familiar with Ladder| Power Semiconductor based drives to be studied in 8th semester.

Programming. e to work on the drives used in the Industry.
¢ To Study the motors used in Electric Traction. e to work with PLC’s in the Industry
e will gain an insight in the working of drives used in traction.

UNIT-1;
Definition classification and speed torque characteristics of common drive motors and their characteristics
under starting, running, braking and speed control. 8 Hrs.
UNIT-2:
SELECTION OF MOTOR: Power capacity for continuous and intermittent periodic duties
flywheel effect. 10 Hrs
UNIT-3:
PLC, its Programming and its application in electrical drives. 8 Hirs.
UNIT-4:
AC AND DC CONTACTORS AND RELAYS: Lock out contactors, magnetic structure,

operation arc interruption contactor rating, H.V. contactors, control circuits for automatic starting and
braking of DC motor and three phase induction motor. Control panel design for MCC. 10 Hrs

UNIT-5:

TRACTION MOTORS: Motors used in AC/DC traction, their performance and desirable characteristics,
requirements and suitability of motor for traction duty. Traction motor control — control of DC traction
motor. Series parallel control with numerical starting and braking of traction motor. 10Hrs

UNIT-6:
Brief idea about drives commonly used in industries. Digital control of electric motor. Block diagram
arrangement, comparison with other methods of control. 8 Hrs
Text Books
Title of Book Name of Author/s Edition & Publisher
A course in Electrical Power Soni, Gupta and Bhatnagar
Modern Electrical Traction H. Pratap

Art and Science of Utilization of H. Pratap
Electrical Energy
Magnetic Control of Industrial motors | Heumann

Industrial Electronics Petru Zula McGraw Hill
Industrial Electronics Bhattacharya
Basic course in Electrical Drives S. K. Pillai
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Chapter 1
Introduction

Introduction

T ~duction motor has replaced by [RRIBIBR i many industrial and domestic applications due
‘ is rugged construction, cost effectiveness, etc. It is basically a constant speed motor and
<< it becomes quite ditficult to control its speed. The main disadvantage of induction

v is that when the load is applied speed drops and it affects the performance of the

setion motor. To eliminate this drawback. some control techniques are required. In the

cious days. the variable speed drives had various limitations such as larger space, poor

erticiencies. lower speed. etc. But. the invention of power electronics devices change the

ation 50 now. variable speed drives are constructed in small size, high efficiencies and

cliability. The refationship hclwccn_. rotor speedN . and the slip s

Ziven by[3].

2 N
i s s
N s=1-= J 43
N, (1.1.1)
snchronous speed of induction motor s given by|3].

N = i (1.1.2)

= frequency of the supply
= Number of poles

i “hus. the speed of an induction motor depends on slip, frequency of the stator supply and the

<r of poles. The ability of varying any one of the above 3 parameters will provide

! forspeed control of an induction motor., Our project deals withm
wne

< angle control technique.

Department ol Fleetrical Engincering, Privadarshini College of Engineering, Nagpur
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Hardware circuit of speed control of single phase induction motor by using micro-controller

.‘.,\cd“chniquc is developed and have the following objectives:

I'o maintain constant speed of 1-® Induction motor irrespective of change in load.

2 Project objectives

o measure voltage. current & speed ot 1-@ Induction motor on different load

conditions without micro-controller.

['o measure voltage. current & speed of 1-@ Induction motor on different load
conditions with micro-controller based system in closed loop manner.
e Performance comparison for all parameters i.c.mid’\out

micro-controller and with micro-controller.

| A Methodology

Jtethodology of this project is given below:

2 Simulation using MATERBE

Performance of 1-@ induction motor without any controller ‘at full load condition

»

»  Performance ni‘—/ith controller at full load condition (voltage,

current. torque & speed).

b Comparison between voltages, current. torque & speed of 1-d induction motor

-

»  Fabrication & performance of -0 induction motor without any m

» Fabrication & performance of Wr with micro-controller (voltage.

»  Comparison between voltages. current & speed of motor without & with micro-

(volt

without and with controlicr

Hardware:

(vol

current & speed)

ontroller

s, current & speed)

Ceurrent. torque & speed).

Department o) Flectrieal Engincering Priyadarshini Colfege of Engineering. Nagpur
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