FIFTH SEMESTER
ELECTRICAL ENGINEERING
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AC MACHINES

Subject Code - 085001 5(-14

RATIONALE

Electrical machines is a subject where a student will deal with various types of
electrical machines which are employed in industries, power stations, domestic and
commercial appliances etc. After studying this subject, an electrical diploma holder
must be competent to repair and maintain these machines and give suggestions to
. . . . . ke

induction motors, lesting oI 3-phase motor on no load an
find efficiency, Speed control of induction motor. Harmonics and its effects cogging
and crawling in induction motor.

UNIT 3: : Fractional Kilo Watt (FKW) Motors (18 Periods)
Single phase induction motors; Construction characteristics and applications, Nature
of field produced in single phase induction motor, Split phase induction motor,
Capacitors start and run motor, Shaded pole motor, universal motors, Single phase
synchronous motor.

73



UNIT 4 : Special Purpose Machines (12 Periods)

Construction and working principle, characteristics and applications of stepper
motor, Servomotor, Submersible Motor

LISTOFPRACTICALS
1. Demonstration of revolving field set up by a 3-phase wound stator

2. To plot relationship between no load terminal voltage and excitation current in a
synchronous generator at constant speed

3. an

4. cuit

5.

6. fa

7.

8.

9.

10. ion

11. ase
ion

12.

IN

Tea nts

about basic principles of operation and control of electrical machines. This may be
achieved by conducting quiz tests and by giving home assignments. The teachers
should also conduct laboratories classes themselves encouraging each student to
perform with his’her own hands and draw conclusions.

RECOMMENDED BOOKS
1. Electrical Machines by SK Bhattacharya, Tata Mc Graw Hill, New Delhi
2. Electrical Machines by SK Sahdev, Uneek Publications, Jalandhar
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3. Electrical Machines by Nagrath and Kothari, Tata Mc Graw Hill, New Delhi
Electrical Engineering by JB Gupta, SK Kataria and sons, New Delhi

4. Electrical Machines by Samarjit Ghosh, Pearson Education (Singapore) Pvt.,
Ltd. 482, FIE Patparganj, Delhi 110092

5. Electrical Machines by DR Arora, Ishan Publications, Ambala City

SUGGESTED DISTRIBUTION OF MARKS

UNIT 1 Time Allotted (Period) Marks Allocation (%)
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SUB-STATION, SWITCHGEAR AND PROTECTION

L|T|P
Subject Code - 085005 4|-12

RATIONALE

In view of the complexities associated with the modern interconnected power
stations, the responsibilities and the job requirements of a diploma pass out have
become more complex than what they used to be earlier. He is required to work with

Purpose of protective gear. Difference between switch, isolator and circuit breakers.
Function of isolator and circuit breaker. Making capacity and breaking capacity of
circuit breaker (only definition), Circuit breakers. Types of circuit breakers,
construction and working of bulk and minimum oil circuit breakers, air blast circuit
breakers, vacuum circuit breaker, SF6 circuit breaker and circuit breaker rating
,Principles of Arc extinction blast circuit breakers in OCB and ACB. Constructional
features of OCB, ACB, and their working, Method of arc extinction , Portable circuit
breakers - MCB, MCCB, ELCB, for distribution and transmission system
description only

76



UNIT 4. Protection Devices (15 Periods)

Fuses; function of fuse. Types of fuses, HV and LV fuses, rewire-able, cartridge,
HRC Earthing: purpose of earthing, method of earthing, Equipment earthing,
Substation earthing, system earthing as per Indian Electricity rules. Methods of
reducing earth resistance,,

Relays: Introduction - types of relays. Electromagnetic and thermal relays, their
construction and working Induction type over-current, ecarth fault relays,
instantaneous over current relay Directional over-current, differential relays, their
functions, Distance relays their functions, Idea of static relays and their applications.

INSTRUCTIONAL STRATEGY

Since this is a descriptive and practice oriented subject, it is suggested that visits to
different types of generating stations and substations be arranged and various
equipment, accessories and components explained to the students. The protection
schemes should be shown at the site and engineers from field may be invited for
delivering expert lectures on these topics. Help of Video Films may be taken to
explain the layout, construction and working of different power equipment.
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RECOMMENDED BOOKS

1.

S R

~

Testing, Commissioning , Operation and Maintenance of Electrical Equipment
by S Rao, Khanna Technical Publication, New Delhi

Electrical Power —I1 by SK Sahdev, Uneek Publications, Jalandhar (Pb)
Electrical Power Systems by CL Wadhwa, Wiley Eastern Ltd., New Delhi
Textbook of Electrical Technology by BL Theraja, S Chand and Co., New Delhi

. Electrical Power by Dr. SL Uppal, Khanna Publications, Delhi

A Course in Electrical Power by ML Soni, PV Gupta and Bhatnagar, Dhanpat Rai

son
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INSTALLATION AND MAINTENANCE

OF ELECTRICAL EQUIPMENTS

Subject Code - 085003 L|T|P

RATIONALE

In his career as a supervisor, an electrical engineering technician will be called upon
to inspect, test and modify the work done by skilled workers or artisans working

und ect
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2.2 Installation of transmission and Distribution Line

Erection of steel structures, connecting jumpers, tee-off points, joints and
dead ends; crossing of roads, streets, power/telecommunication lines and
railway line, clearances; earthing of transmission lines and guarding, spacing
and configuration of conductors: Types of arrangement for suspension and
strain insulators, bird guards, anti-climbing devices and danger plates; sizes
of conductor, earthwire and guy wires, Testing and Commissioning. Laying
of service lines, earthing, provision of service fuses, installation of energy
meters
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2.3 Laying of Underground Cables

Inspection, storage, transportation and handling of cables, cable handling
equipment, cable laying depths and clearances from other services such as:
water pipes, sewerage, gas pipes, power and telecommunication cables and
coordination with these services, excavation of trenches, direct cable laying,
laying of cable from the drum, laying of cable in the trenches, back filling of
trenches with earth or sand, laying protective layer of bricks etc, laying of
cables into pipes and conduits and within buildings, introduction to cable
filling compounds, epoxy resins and hardeners, cable jointing and
terminations, testing and commissioning.

UN

ing
of insulation resistance, transformer oil level BDV test of oil and
measurement of earth resistance, maintenance of breathers and oil level
indicators

3.4 Maintenance of Grid Substations Checking and maintenance of busbars,
isolating switches, HT/LT circuit breakers, LT switches. Power
transformers

3.5 Maintenance of Motors Over hauling of motors, preventive maintenance,
trouble shooting of electric motors.
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LIST OF PRACTICALS

1. Preventive maintenance of different electrical equipments available in
electrical laboratories

2. Corrective maintenance of different equipments which may occur faulty
during experiments/use

W

Trouble shooting of Water BoilerGeyser Generator set Pumping set Heating
ovens

4. Patrolling inspection and fault finding of lines
5

. Open circuit/Short circuit/earth fault finding of machines

2 35 40
3 50 50
TOTAL 96 100
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ENERGY MANAGEMENT

Subject Code - 085002 6-]-

RATIONALE

One of the reasons for India not been able to catch up with the desired extent of
modernization of industrial processes in light of challenges posed by multinationals
is the non-availability of required energy supply. The solution primarily lies in
appy . . . .

ion,

Uni

ion

2.4 Energy conservation in Agriculture sector Tubewell pumps, Diesel-
generating sets, Standby energy sources

2.5 Macro Level approach for energy conservation at design stage

Unit 3. Energy Efficient Devices (30 Periods)
3.1 Energy efficienttechnology an overview
3.2 Need for energy efficient devices
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3.2 Initial cost versus life cycle, cost analysis on life cycle basis

3.3 Energy efficient motors as compared to standard motors.

3.4 BIS standards for energy efficient motors, BIS salient design features,
3.5 Efficiency as a function of load, safety margins

3.6 Energy efficient lighting system different sources, lumens/watt, LEDs, role
ofvoltage on efficiency

3.7 Distribution system- Optimum cable size, amorphous core transformer, role
of power factor, use of compensating capacitors-manual and automatic,

life problems on energy audit.

RECOMMENDED BOOKS

1. Manual on Energy Efficiency at Design Stage, CII Energy Management Cell

2. Manual on Energy Efficiency in Pumping System, CII Energy Management Cell

3. Manual on Variable Speed Drives for Energy Efficiency CII Energy Management
Cell
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4. Energy Conservation-case studies in ceramic industry, sugar industry, fertilizer
industry, cement industry. CII, Energy Management Cell etc.

SUGGESTED DISTRIBUTION OF MARKS

Topic Time (PERIODS) Allotted Marks Allocation (%)
1 12 14
2 24 25
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INDUSTRIAL ELECTRONICS AND CONTROL OF DRIVES

L|T|P
Subject Code - 085004 5/-13

RATIONALE

Industrial electronics plays a very vital role in the field of control engineering
specifically in the modern industries as they mostly use electronic controls, which are
more efficient, effective and precise as compared to the conventional methods. The
old magnetic and electrical control schemes have all become obsolete. Electrical

concept of freewheeling diode, Single phase half controlled full wave rectifier (No
mathematical derivation), Single phase fully controlled full wave rectifier bridge,
Single phase full wave centre tapped rectifier, Three phase full wave half controlled
bridge rectifier, Three phase full wave fully controlled bridge rectifier

UNIT 3 Choppers, Dual Converters and Cyclo Converters (16 Periods)

3.1 Choppers - introduction, types of choppers and their working principles,
Quadrant operation and applications
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3.2 Dual converters-introduction, working principles and applications

3.3 Cyclo-converters - introduction, types, working principles of simultaneous
and non simultaneous control and applications

UNIT 4. Thyristor Control of Electric Drives (18 Periods)

UN
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10.

4.1 DCdrives control (Basic Concept)

4.2 Halfwavedrives

4.3 Full wave drives
4.4 Chopper drives

Observe the output wave of an UJT relaxation oscillator
Observe the wave shape across SCR and load of an illumination control circuit
Fan speed regulator using TRIAC

Speed-control of a DC shunt motor or universal motor

To observe the output wave shape on CRO of a Single phase half controlled full
wave rectifier

Single phase controlled rectifier

11. Use of Variable Frequency Drive for running a 3 phase Induction motor
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INSTRUCTIONALSTRATEGY

The teachers may encourage students to perform practical simultaneously for better
understanding of the subjects and verification of theoretical concepts. The various
components must be shown to the students for identification and also tested. Practical
applications of the various circuits and devices should be discussed in the class. The
available video films on the subject must be shown to the students.

RECOMMENDED BOOKS
1. Industrial Control Electronics. John Webb, Kevin Greshock, Maxwell,

5 13 17

Total 80 100
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ENTREPRENEURSHIP DEVELOPMENT

AND MANAGEMENT (E)

Subject Code - 085006 L|T|P

RATIONALE

In the present day scenario, it has become imperative to impart entrepreneurship and
management concepts to students so that a significant percentage of them can be

dir ect
foc and
its
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* Considerations in product selection

3. ProjectreportPreparation
Preliminary project report
* Detailed project report including technical, economic and market feasibility
* Common errors in project report preparations

» Exercises on preparation of project report
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MANAGEMENT (30Periods)

Introduction to Management

Definitions and importance of management

* Functions of management: Importance and Process of planning, organising,
staffing

* Directing and controlling Principles of management (Henri Fayol, F.W.
Taylor)

» Conceptand structure of an organisation

* Typesofindustrial organisations
nal

» Salespromotion
d) Financial Management Introductions, importance and its functions
*  Elementary knowledge of income tax, sales tax, excise duty, custom
duty and VAT

7. Miscellaneous Topics
a) Customer Relation Management (CRM) Definition and need

*  Typesof CRM
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b) Total Quality Management (TQM) Statistical process control
» Total employees Involvement
e Justintime (JIT)

c) Intellectual Property Right (IPR) Introductions, definition and its
importance, Infringement related to patents, copy right, trade mark.

C EMPLOYABLE SKILLS (20 Periods)

8. Industrial Scenario Engineering Education and expectations of competences
from an engineer by employer,Personality types, characteristic and features for a
suc i
dev|

9.P|

nel

10. Creativity, Innovation and Intellectual property right, Concept and need in
present time for an engineer, Basic rules, laws and norms to be adhered by engineers
during their working .

INSTRUCTIONALSTRATEGY

Some of the topics may be taught using question/answer, assignment or seminar
method. The teacher will discuss stories and case studies with students, which in turn
will develop appropriate managerial and entrepreneurial qualities in the students. In
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addition, expert lecturers may also be arranged from outside experts and students
may be taken to nearby industrial organisations on visit. Approach extracted reading
and handouts may be provided.

RECOMMENDED BOOKS

1. A Handbook of Entrepreneurship, Edited by BS Rathore and Dr JS Saini; Aapga
Publications, Panchkula (Haryana)

2. Entrepreneurship Development published by Tata McGraw Hill Publishing
Company Ltd., New Delhi
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