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1. Introduction:

Electrical Engineering is one of the prominent guapular disciplines within engineering. Many
people in the developed countries, developing castaind under developed countries have given
emphasis for the broader application of electricikpis field has been helping the world for the
technological development and it has been creatiimge and self-employment opportunities both in
public and private sectors. This curriculum is dasd with the purpose of producing the middle level
technical workforce equipped with knowledge andiskelated to the field of electrical engineering
S0 as to meet the demand of such workforce in thmtey to contribute in the national economic
development of Nepal. The knowledge and skills ipocated in this curriculum will be helpful to
deliver the individual needs as well national neiledse field of electrical engineering.

2. Curriculum title:
Diploma in Electrical Engineering (DEE)

3. Objectives:

This curriculum has the following objectives:

3.1 To produce the middle level competent technicakforce (Technical and Supervisory staff) in
electrical engineering.

3.2. To prepare such technicians who are ableotta m the industrial settings of the country.

3.3. To prepare such technical workforce who délinonstrate positive attitude and respect for the
profession and socio-cultural values.

3.4. To help meet the demand of such technical fwor& for the industries of Nepal.

3.5. To reduce the dependence on employing sebimitgans from foreign countries

4. Program description:

This course is based on the job required to perfoymanelectrical technician at different related
industries and organizations in Nepal. The dipldmalectrical engineering program extends over
three years. Each year is divided into two semestédrere are six semesters within the period @fethr
years. This curriculum includes the core subjekts physics, chemistry, and mathematics applicable
in the field of engineering. It also includes Nepald Englishsubjects for the communication. The
course structure and the subject wise contentsctetthe details of the curriculum. In short, the aif

this curriculum is to produce competent and higityployable middle level technical workforce in
the field of electrical engineering.

The contents of individual subjects prescribechim ¢urriculum are incorporated in the light of "mus
know and must do" principle.



5. Duration:

The total duration of this program is three ye&ach year consists of two semesters of six months.
Moreover, one semester consists of 19.5 academaksvicluding the evaluation period. Actual
teaching learning hours will be not less than 18ksan each semester.

6. Group size:
The group size is maximum 48(Forty eight) in a batc

7. Target location:
The target location is all over Nepal.

8. Entry criteria:

» SLC or equivalent with English, Science, and Matages or related TSLC
* Should pass the entrance examination.
» Appropriate fitness required by the program.

9. Selection:
Applicants fulfilling the entry criteria are seledtfor the admission on the basis of merit.

10. Medium of instruction:
The medium of instruction is in English and/or Nepa

11. Pattern of attendance:
Minimum 90% of attendance in each subject is rexglio appear in the respective final examination.

12. Teacher and student ratio:

» For theory: As per the nature of the course.
» For practical / demonstration: 1:12
* For bench work: 1:8

13. Teachers and demonstrators:

» The disciplinary subject related teacher should bachelor's degree holder in the related area
with three years experience in the related field.

* The demonstrators should be the bachelor's degrkkehin the related area with two years
experiences in training activities.



* The foundational subjects’ relatedteachers (refercdaurse code SH and MG) should be
master’s degree holders in the related areas.

14. Mode of education:
There is a both inductive and deductive mode otation.

15. Instructional media and materials:

The following instructional media and materialssrggested for the effective instructions and destration.
* Printed Media Materials(Assignment sheets, Case studies, Handouts, Infanmsheets,
Individual training packages, Procedure sheetdpReance Check lists, Textbooks etc.).
* Non-proected Media Material§Display, Models, Flip chart, Poster, Writing boatd.).
* Proected Media MaterialyOpaque projections, Overhead transparenciess&itds.
* Audio-Visual Materials(Audiotapes, Films, Slide-tape programs, Videodigeotapes etc.).
» Computer-Based I ndructional MaterialS({Computer-based training, Interactive video etc.).

16. Teaching learning methodologies:

The methods of teaching will be a combination oesal approaches,such as lllustrated talk, Lecture,

Tutorial, Group Discussion, Demonstration, Simwlati Guided practice, Practical experiences,

Fieldwork, Report writing, Term paper presentatiGase analysis, Tutoring, Role-playing, Heuristic,

Project work and Other Independent learning.

. Theory: Lecture, Discussion, Seminar, Interact&ssignment, Group work.

. Practical: Demonstration, Observation, Guided jpractSelf-practice, Project work, Industries
practice

17. Examination and marking scheme:

* The subject teacher internally assesses the ssidmitievement in each subject during the
course followed by a final examination at the ehdach semester.

* A weightage of 20% for the internal assessment& ¥ for the semester final examination
will be allocated for theoretical components ofiaject.

* The final semester examinations of all theory congmbs will be conducted through written
tests.

» Generally the method of continuous assessmenbwidldopted for practical components.

* In some cases semester final examinations arecalstucted for practical components as per
the needs.

* The student who fails in the internal assessmelhinai be allowed to sit in the semester final
examination and will also not be allowed continuihg following semester study.



18. Provision of back paper:

There is a provision of back paper; however, sttelernust pass all the subjects of all six semesters
within six years from the date of enrolment.

19. Disciplinary and ethical requirements:
* Intoxication, insubordination or rudeness to peghsresult in immediate suspension followed

by review by the disciplinary review committee bétinstitute.

» Dishonesty in academic or practice activities wakult in immediate suspension followed by
administrative review, with possible expulsion.

» lllicit drug use, bearing arms at institute, theeat assaults to peers, faculty or staff will resul

in immediate suspension, followed by administratesew with possible expulsion.

20. Pass marks:

The students must secure minimum 40% marks bottheory and practical (lab). Moreover, the
students must secure minimum40% marks in the iateassessment and 40% in the final semester
examination of each subject to pass all subjedéset in each semester.

21. Grading system:

The overall achievement of each student will besuead by a final aggregate percentage of all final
semester examinations and graded as follow;

« Distinction > 0r=80%

e First division . 65%to<80%
* Second division . 50 % to 65 %

* Pass : 40%1to<50%

22. Certification and degree awards:
» Students who have passed all the components sfilgjécts of all six semesters are considered

to have successfully completed the course.
» Students who have successfully completed the cowmiBebe awarded with a degree of

Diploma in Electrical Engineering.

23. Career path:

The graduates will be eligible for the position ma@lent to non-gazetted 1st class (technical) as
electrical technician or as prescribed by the puddirvice commission of Nepal. The graduate will be
eligible for registration with the related counicilthe grade as mentioned in the related counti{ibc

any).



24. Curriculum and credits:

In this curriculum each subject has its code; fodrks; and class hours divided into lecture hours,
tutorial hours, and practical hours.

25. Subjects codes
Each subject is coded with a uniqgue number precadddollowed by certain letters as mentioned in
the following chart:

EG ‘ XXXX ‘ XX Offering Departments:

] i AE: Automobile Engineering

v

AR: Architecture Engineering

Course Serial Number CE: Civil Engineering
—» Semester CT: Computer Engineering
— Yeal EE: Electrical Engineering

EX: Electronics Engineering

» Engineering
ME: Mechanical Engineering

MG: Management
SH: Science and Humanities

26. Provision of elective subjects:

There will be a provision of one elective subjecthe final semester of this curriculum. Subjedts o
electrical engineering discipline such as Micro Hydinstrumentation and Transducers, Electric
Drives and Renewable Energy Technology are offasrd with the provision of the elective.



DIPLOMA IN ELECTRICAL ENGINEERING
Curriculum Structure

Year: | Part: |
Teaching Schedule Mode DISTRIBUTION OF MARKS
Theory Practical Total
SN| Course Code Course Title L P | Lab -ll——|cc))t$'| Asst. | Final | Time | Asst. | Mark |Time| Marks Remark
Marks |Marks | Hours | Marks | Final | Hrs.
1| EG1101SH| Communication Nepali 2 2 10 40 15 50
2 | EG1102SH| Communication English D p 10 40 1.5 50
3 | EG1103SH| Engineering Mathematics | 4 5 20 803 100
4 | EG1104SH| Engineering Physics | 3 2 6 20 60 3 0 L10 | 15 100
5| EG1105SH| Engineering Chemistry | 3 2 6 20 650 3 10 10 | 15 100
6 | EG1106ME| Engineering Drawing | 4 4 60 40 4 100
7 | EG1110 CT| Computer Application 2 B 5 10 40 1530 20 3 100
8 | EG1112ME| Workshop Technology 2 3 10 0 40 15201 80 6 250
Bt 18 12 | 7 40 | 100 | 360 230 | 160 850
Year: | Part: Il
Teaching Schedule Mode DISTRIBUTION OF MARKS
Theory Practical Total
SN| Course Code Course Title L P | Lab Lcc))tl?rl Asst. | Final | Time | Asst. | Mark | Time |Marks Remark
Marks |Marks | Hours | Marks | Final | Hrs.
1| EG1201SH| Engineering Mathematics Il 3 al 20 80 3 0 0 100
2 | EG1202SH| Engineering Physics Il 3 2 6 20 60 310 10 15 100
3 | EG1103 SH Engineering Chemistry |l 3 2 6 2000 6 3 10 10 15 100
4 | EG1204 ME|Engineering Drawing Il 4 4 60 40 4 10
5 | EG 1209 MEApplied Mechanics 3 4 20 8( 3 1(
6 | EG1212EE| Safety Rules and Regulation 2 2 10 40.5 50
7 | EG1213EE| Electrical Workshop 1 b T 90 60 5 150
8 | EG1215EE| Principles of Electrical Engineering 4 7 20 80 3 30 20 3 150
tab= 19 10 40 | 110 | 400 200 | 140 850




DIPLOMA IN ELECTRICAL ENGINEERING
Curriculum Structure

Year: Il Part: |
Teaching Schedule Mode DISTRIBUTION OF MARKS
Theory Practical Total
SN| Course Code Course Title L T P | Lab L(())tl?rl Asst. | Final | Time | Asst. | Mark |Time| Marks Remark
Marks |Marks | Hours | Marks | Final | Hrs.
1| EG2111CT| Computer Programming 2 3 5 10 10 1.530 20 3 100
2 | EG2112EX| Basic Electronics 3 3 6 20 80 3 30 P03 150
3 | EG2113CE| Civil Construction and Survey 3 3 6 2080 3 30 20 3 150
4 | EG2114EE| Electrical and Electronic Engineeringevial 3 3 20 80 3 100
5| EG2115EE| Electric Circuit Theory 3 1 3 1 20 80 3 30 20 3 150
6 | EG2103MG| Principles of Management and Costing 4 4 20 80 3 100
7 | EG2116EE| Electrical Installation | i g 90 0§ 6 150
8 | EG2117EE| Electrical Engineering Drawing | 3 3 60 40 4 100
BbE 18| 1 |15 | 6 40 | 110 | 440 270 | 180 1000
Year: |l Part: Il
Teaching Schedule Mode DISTRIBUTION OF MARKS
Theory Practical Total
SN| Course Code Course Title L T P| Lab L(())tl?rl Asst. | Final | Time | Asst. | Mark |Time| Marks Remark
Marks |Marks | Hours | Marks | Final | Hrs.
1| EG2206EX| Microprocessor& Microcontroller 3 2 5 20 60 3 10 10| 1.5 100
2 | EG2211EE| Computer Aided Design 2 3 b5 10 10 1.530 20 3 100
3 | EG2212EX| Electronic Devices and Logic circuits 2 6 20 80 3 30 20 3 150
4 | EG2213EE| Electrical Installation Il b 5 60 40 4 100
5| EG2214EE| Electrical Engineering Drawing Il 3 3 60 40 100
6 | EG2215EE| Electrical Machines | 3 L 2 6 20 80 3 03 20 3 150
7| EG2216EE|H1o0Meal Mieasurements and Measuring 3|1 > | 6| 20| 8| 3| 30| 20 3 159
8 | EG2219EE| Power Stations 3 il 4 20 30 3 100
Bbt 18| 3 |11| 8 40 | 110 | 420 250 | 170 950

10




DIPLOMA IN ELECTRICAL ENGINEERING
Curriculum Structure

Year: lll Part: |
Teaching Schedule Mode DISTRIBUTION OF MARKS
Theory Practical Total
SN | Course Code Course Title L T P | Lab Lgtl?rl Asst. | Final | Time | Asst. | Mark |Time| Marks Remark
Marks |Marks | Hours | Marks | Final | Hrs.
1 | EG3111EE Ef;’ciﬂgal InstallationDesign, Estimating and 3 > 5 20 60 3 10 100 15 100
2 | EG3112EE| Switch Gear and Protection 3 1 3 7 200 |8 3 30 20 3 150
3 | EG3113EE| Power Electronics B P 5 20 60 3 10 10.5 100
4 | EG3114EE| Electrical Machines I K 1 1 20 80 3 30 20 3 150
5 | EG3115EE| Utilization of Electrical Energy 3 il 4 20 80 3 100
6 | EG3116EE| Control SystemComponents 3 2 5 20 60 310 10 | 1.5 100
7 | EG3117EE| Electrical Repair and Maintenance | 4 4 60 40 4 100
8 | EG3118EE| Project | 3 3 60 40 4 100
Bbt 18 | 3 9 | 10 | 40 | 120 | 420 210 | 150 900
Year: Il Part: |l
Teaching Schedule Mode DISTRIBUTION OF MARKS
Theory Practical Total
SN | Course Code Course Title L T P | Lab Lgtl?rl Asst. | Final | Time | Asst. | Mark |Time| Marks Remark
Marks |Marks | Hours | Marks | Final | Hrs
1 | EG3211EE| Electrical EnergyAudit and Conservation 3 1 4 20 80 3 100
2 | EG3213 EE Projectll 6 90 60 6 150
3 | EG3214 EH Power System Operation and Maintenance 3 3 6 20 80 3 30 20 3 150
4 | EG3215 EF Electrical Repair and Maintenance Il 4 4 60 40 3 100
5 | EG3216 EH Industrial Attachment b @ 100 001
6 | EG3201MG|Entrepreneurship Development 3 P b 20 50 3 10 10.5 100
7 | EG 3219 EETransmission and Distribution of Electrical 3 1 4 20 80 3 100
Power
8 | EG3218 EF Elective (One of the followings) 3 2 5 20 60 3 10 10| 1.5 100
a) Micro Hydro
b) Instrumentation & transducers
c) Electric Drives
d) Renewable Energy Technology
BbE 15| 1 |20 | 4 40 | 100 | 360 300 | 140 900
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First Yea(First Semester)
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N~ WONE

First Semester
Subjects:

EG 1101 SH
EG 1102 SH
EG 1103 SH
EG 1104 SH
EG 1105 SH
EG 1106 ME
EG 1110 CT
EG1112 EE

Communication Nepali
Communication English
Engineering Mathematics |
Engineering Physics |
Engineering Chemistry |
Engineering Drawing |
Computer Application
Workshop Technology

13
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Communication English
EG1102SH

Total: 2 hour/week
Year: I Lecture: 2 hours/week
Semester: |

Course Description:

This subject consists of four units related to camimative English; writing skills in English;
English sounds and structures; and English contiens@ractices so as to equip the students
with the skills and knowledge of communication imgsh language in order to have an
effective and efficient job performance throughumational communication in the workplace.

Course Objectives:

After the completion of this subject, students w#l able to:

Familiarize with English sound and basic structures

Communicate in English language at work/job enviment

Define and use trade related technical terminokgie

Demonstrate situational/structural conversatior@sal for job performance
Demonstrate various writing skills

arwnE

Course Contents:

Unit 1.  English sound and basic structures:

1.1. Define with examples: [2]
= Phonemes
= Morphemes

1.2. Introduction to English sounds with examples: ] [2
= The Vowels
= The Consonants

1.3. Dictionary skills [3]
= Alphabetical order
= Dictionary entry
= Guide words, head words

1.4. Spellings [1]
= British and American English spelling

Unit 2.  Introduction to grammatical units with examples:
2.1  Grammatical units [2]
= The word

= The phrase
= The clause
= The sentence

2.2  Types of sentence [2]
= Forms
= Function

16



2.3  Communicative functions [4]
= Introducing
= Requests and offers
= EXpressing gratuities
= Expressing likes/dislikes
= Asking for permission
= Agreeing/disagreeing
= Encouraging/discouraging
= Inviting/making invites
= Accepting/decling
= Suggesting/advising
= Making and receiving telephone calls
= Group discussing and presentation

Unit 3.  Reading: [2]

» Reading comprehension
= Defining trade related terminologies

Unit4.  Writing skills in English: [12]

4.1. Writing paragraphs
4.2. Writing dialogues
4.3. Writing precies/summaries
4.4. Writing letters
= Job application with resumes
= |eave application
* Business letters
= Orders
= Complains
4.5. Writing essays
4.6. Writing technical reports
4.7. Writing meeting minutes
4.8. Writing notices
4.9. Writing notices
4.10. Writing instructions
4.11. Writing technical proposal

Learning materials:

1.

2.

Poudel, R.C., A Manual to Communicative English? RustakBhandar, Kathmandu,
1956/57.

Shah,B.L.,Atext book of writing skills in Engliskirst edition Hira Books Enterprises,
Kathmandu,

Fruehling, R. T. and Oldham N. B., Write to thergpMcGraw- Hill, Inc. New York NY
10020

Tayior, G., English conversation practice, 1975.

Maharjan L. B., A textbook of English sounds andu8ures, VidyarthiPustakBhandar,
Kathmandu,2000.

Todd, LAN introduction to Linguistics, Longman Yopkess, 1991.

17



7. Blundell, Jon, Higgens, Jonathan &Middlemiss, Nig@inction of English, Oxford
University Press

8. Naterop, Jean, Reuell, Rod, Telephoning in Engldmbridge University Press,

9. ....... , Better English Pronunciation, Cambridge Unsigr Press, New edition

10......... Link English, Central Department of Englishibhuvan University

11.References to be selected by the related lectlifeo(a among the texts available in the
market that meet the content needs of this subject.

12.The related institute may develop its own textbaoll approve from the related authority so
as to have a prescribed textbook of this subject.

18



Year:
Semester:

EngineeringMathematics |
EG1103SH

Total: 5 hour /week

I Lecture: 4 hours/week
I Tutorial: 1 hours/week
Practical: hours/week

Lab: hours/week

Course Description:

This subject consists of four units related todngmetry; coordinate geometry; algebra; and
calculus necessary to develop mathematical backgrdwelpful for the understanding and

practicing

the related engineering works.

Course Objectives:

After the
followings

completion of this course, students Wii# able to explain the concepts of the
and apply them in the field of relatetbeeeringarea

1. Trigonometric ratios and equations, inverse cinctlactions and properties of triangles

2. Straight lines, angle between lines, circle andipala

3. The progressions, permutations and combinationspnil theorem, exponential and
logarithmic series as well as the quadratic angigmial equations

4. Sets, li

mit and continuity, derivatives, integratiand integrals.

Course Contents:

Unit 1.

Trigonometry: [12]
1.1. Review of trigopnometric ratios:

= Basic trigopnometric formulae

= |dentities and conditional identities.
1.2.  Trigonometric equations:

= Periodicity of trigonometric functions

= General solutions of the following equations:

Sin x = k,cos x = k and Tan x = k andusing trigoetm equations.

1.3. Inverse circular functions:

= Domain and their graphs

= Formulae involving inverse circular functions

= Simple identities and equations involving circuiamctions
1.4. Properties of triangles:

= The sin law

= The cosine law

= The projection law

= The half angle formulae

= The area of a triangle

= The encircles and ex-circles of a triangle

19



Unit2.  Coordinate Geometry: [12]
21 Straight lines:
= The three standard forms of equations of a line.
= The linear equation: ax + by + ¢ = 0.
= Any line through the intersection of two lines.
= Concurrency of lines.
2.2 Pair of straight lines:
= Angle between two lines
= Bisectors of angles between two lines
= Pair of lines
= Homogeneous equation of second degree
= General equation of second degree representingjrie®
= Angle between a pair of lines
= Bisectors of the angles for a line pair
= Lines joining the origin to the points of interseatof a curve and a line
2.3. Circle:
= Standard equation
= General form
= Tangents and normal
2.4. Parabola:
= Standard equation
= Tangents and normal

Unit 3.  Algebra: [12]
3.1. Progressions:
= AP., G.P.and H.P.
3.2. Permutations and combinations
3.3.  The binomial theorem for any index
3.4. Series:
= Exponential & logarithmic
3.4. Equations:
= Quadratic & polynomial

Unit4.  Set relation and function: [8]
4.1 Idea of set, set notations, set operations,
4.2. Venn diagram,
4.3. The set of real members and its subsets.
4.4. The absolute value of a real number.
4.5.  Functions- algebraic and transcendental.
4.6. Graphs of simple function.

Unit5.  Calculus: [16]
5.1.  Limit of community.
5.2.  Derivatives from definition of simple functieiike:
= xn, (ax+b)n, sin (ax +b), & &, and log x.
5.3. Derivatives of sum, difference, product andteent of functions, chain rule,
parametric and implicit functions
5.4. Integration, Rules for finding integrals.
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5.5.  Standard integrals and their uses.
5.6.  Definite integrals- definition and evaluation
5.7. Definite integral as limit of sum.

Learning materials:

1.

abkrwn

o

A Textbook on Engineering mathematics (for DiploEragineering) part I, Bhim Prasad
Kafle, MakaluPublication House, Dillibazar, Kathmof

A Text book of Statistics — B.C. Bajracharya

Elementary Statistics — H. C. Saxena

Statistical Methods — Mrigendralal Singh

Engineering Mathematics I, HariNandanNath, Parisiréwharya, Vudhyarthi Publisher and
distributors, Bhotahity, Kathmandu

References to be selected by the related lectyfen(a among the texts available in the
market that meet the content needs of this subject.

The related institute may develop its own textban®d approve from the related authority so
as to have a prescribed textbook of this subject
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EngineeringPhysics |

EG1104SH
Total: 6 hour /week
Year: I Lecture: 3 hours/week
Semester: | Tutorial: 1 hours/week

Practical: hours/week
Lab: 2 hours/week

Course Description:

This subject consists of four units related to naeits, heat and thermodynamics, optics, and
magnetism necessary to develop background in phylsat supports for the understanding and
practicing the related engineering works.

Course Objectives:

After the completion of this course, students Wwél able to explain the basic concepts related to

the followings and apply them in the field of tledated engineeringarea.
1. Mechanics.

2. Heat and thermodynamics.

3. Optics.

4. Magnetism.

Course Contents:

Unitl. Mechanics: [15]
1.1 Basic units and measurements:
= Measurement of physical quantities
= Introductory ideas abut dimensions of physical gtias.
= Scalarand Vector: definitions and examples,dotaysdproduct of two
vectors
= Composition and resolution of vectors (Triangle kvd parallelogram
law of vectors)
1.2 Newton’s laws of motion:
= Newton’s laws of motion (First, second and thingdi$a
= Principle of conservation of linear momentum
= Solid friction: Dynamic and rolling friction, lawaf solid friction and its
verification
1.3.  Uniform circular motion:
= Angular displacement and velocity.
= Centripetal force and acceleration.
= Motion of bicycle rider
1.4. Gravitation:
=  Newton’s law of universal gravitation.
= Gravitational attraction of earth:
= Acceleration due to gravity.
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Unit 2.

1.5

1.6.

1.7.

Heat and thermodynamics:

2.1

2.2

2.3

Variation of acceleration due to gravity with hdigiepth, and latitude.
Motion of satellites:
Orbital velocity,
Geostationary satellites.
Weightlessness, motion of lift

Work, energy, and power:

Definition and units of work, energy and power.
Potential and kinetic energy.

Conservation of energy.

Conservative forces.

Simple harmonic motion (SHM):

Simple harmonic motion and its characteristics.
Energy of simple harmonic motion.
Simple pendulum.

Equilibrium and rotation of rigid bodies:

Forces in equilibrium, torque, couple, C.G. andteeaf mass.
Moment of inertia.

Angular momentum and

Its conservation.

Work done by torque.

Heat Phenomena and Quantity of Heat:

Concept of temperature and thermal equilibrium.
Temperature of scales.

Quantity of heat gain or heat loss.

Specific heat capacity.

Determination of heat capacity by the method oftoris.
Newton's law of cooling.

Change of Phase:

States of matter.

Fusion and vaporization.

Evaporation and boiling.

Specific latent heats of fusion and vaporization.
Melting and boiling points.

Introduction of Saturated and unsaturated vapors.
Variation of melting and boiling points with peese.
Triple point and critical point.

Dew point and humidity.

Thermal Expansion:

Coefficients of linear, superficial and cubical arpions of solid and
relation between them.

Cubical expansion of liquids.

Real and apparent expansions.

Variation of density due to expansion.
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2.4 Heat Transfer:
=  Thermal conduction and thermal conductivity
= Convection
= Radiation.
= Perfectly black body.
= Stefan-Boltzman'’s law of black body radiation.
2.5 Gas Laws:
= Boyle’s law,
Charles law and ideal gas equation.
Universal gas constant,
Avogadro number and Boltzman constant.
Volume and pressure coefficients of ideal gas.
2.6 Kinetic Theory of Gases:
= Pressure in an ideal gas from molecular point efwi
= RMS speed, mean energy of a molecule of an idesal ga
2.7  Thermodynamics:
= First law of thermodynamics.
Different thermodynamic process:
Adiabatic (equation and work done)
isothermal(equation and work done)
Isobaric and Isochoric
= Specific and molar heat capacities for differemtrthodynamic processes,
Cp-Cv =R.
= Second law of thermodynamics.
= Efficiency of heat engine

Unit 3.  Optics: [8]
3.1 Reflection by plane surfaces
= Nature of light, sources of light
= Review of reflection by plane surfaces
= Deviation due to reflection
Deviation of light due to plane mirror
Deviation of light due to rotating mirror
3.2 Refraction by plane Surfaces:
= Review of refraction by plane surfaces.
= Lateral shift
= Total internal reflection, critical angle
= Real and apparent depth.
3.3 Reflection by Spherical Surfaces:
= Review of reflection by spherical surfaces.
= Construction of image by ray diagrams and natuienafjes
= Real and virtual images.
= Nature of images formed by spherical mirrors.
= Mirror formula for concave and convex mirror
3.4 Refraction through Prisms and Lenses:
= Deviation due to prism and minimum deviation.
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= Refraction through lenses.

= Lens maker equation.

= Lens formula for converging lens, diverging lens
»= Formation of images by lenses.

= Combination of lenses.

= Magnification,

= Power of a lens.

Unit4.  Magnetism: [10]
4.1 Magnets and Magnetic fields:
= Magnetic poles, magnetic moment, magnetic axis,raagnetic meridian.
= Magnetic field.
= Coulomb’s law for magnetism.
= Magnetic field due to magnetic poles and bar magnet
= Intensity and flux density of magnetic field.
= Neutral point.
= Tangent law.
4.2. Earth’s Magnetism:
= Horizontal and vertical components of earth’s maigrfesid.
= Declination and angle of dip.
4.3. Magnetic properties of materials;
= Molecular and modern theory of magnetism.
= Para magnetism and diamagnetism:
Permeability and
Susceptibility.
» Intensity of magnetization.
= Domain theory of ferromagnetism.
= Hysteresis
Engineering Physics Practical | [30]
1. Determine volume of hallow cylinder by using verrgalipers.
2. Determine density of a steel / glass ball by usicrgw gauge.
3. Determine thickness of glass plate using spheraraete calculate the area by using
millimeter graph paper.
4. Determine the acceleration due to gravity by usingple pendulum.
5. Determine the magnetic movement of a bar magneskng deflection magnetometer.
6. Determine the refractive index of the material o§i.
7. Determine specific heat capacity of solid by thehud of mixtures.
8. Determine specific latent heat of ice by the metbbuhixtures.
9. Determine specific gravity of different solids by thrust method.
10. Determine focal length of a converging lens by ldispment method.
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Learning materials:

1. Advanced level physics by Nelkon and Parker

2. Atextbook of physics, part | and part Il by Guptad Pradhan

3. Numerical problems in Engineering Physics for Dipéoin Engineering | & II, Pankaj
Sharma Ghimire& Krishna Shrestha, S.K. Books, Degpéathmandu

4. Engineering Physics I, Diploma in Engineering (fivear, First part) by Dhan Prasad
Poudyal, KhemnathPoudyal, Suresh Prasad Guptay&evkota, LaxmiPustakBhandar

5. Physics Practical Guide by U.P. Shrestha, RPB

Other learning materials:

1. References to be selected by the related lectyifen(a among the texts available in the
market that meet the content needs of this subject

2. The related institute may develop its own textban®l approve from the related authority
SO as to have a prescribed textbook of this subject
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Engineering Chemistryl

EG1105SH
Total: 6 hour /week
Year: I Lecture: 3 hours/week
Semester: | Tutorial: 1 hours/week

Practical: hours/week
Lab: 2 hours/week

Course Description:

This subject consists of three units related toeganchemistry, language of chemistry, and
system of classification necessary to develop backgl in chemistry that supports for the
understanding and practicing related engineeringksvo

Course Objectives:

After the completion of this subject, students Wil able to explain the basic concepts related to
the followings and apply them in the field of reldtengineering works:

1. General chemistry
2. Language of chemistry
3. System of classification

Course Contents:
Unit: 1: Language of chemistry: [4]
1.1 Symbol:

= Definition
= Significance (qualitative and quantitative)
1.2 Formula:
= Definition
= Significance (qualitative and quantitative)
= Concept of valency in terms of combining capacitthw,, O,, and C}
= Variable valency (ref. Fe, Sn, Pb, Cu, Hg, S ahd N
= Radicals (electro- positive and electro - negative)
=  Writing a formula
1.3 Chemical equation:
= Definition
= Types requisites
= Significance and limitation
= Balancing of chemical equation by hit and trial hoet and Partial
eguation method

Unit: 2:  General chemistry: [8]
2.1 Atom and molecule:
= Definition

= Dalton's atomic theory and modern position of tieoty

2.2  Atomic weight:
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= Definition
= Determination of atomic weight by Dulong and Petitethod and
Related numerical problems
2.3 Molecular Weight:
= Definition
= Avogadro's hypothesis
= Application of Avogadro's hypotheses ( Mol. Wt=2&V..in the
deduction of atomicity of elementary gases, &b, O,, and N)
= Molecular weight determination by Victor Meyer'stimad and
Related numerical problems
24 Equivalent weight:
= Definition
= Equivalent weight of element, acid, base and salt
= Equivalent weight determination by hydrogen disptaent method and
oxide method.
= Numerical relation between equivalent weight, atomeight and valency
= Some related problems of equivalent wt. (From Hgdrodisplacement
method and oxide method)
2.5  Simple mole concept:
= Mole of an atom
= Mole of a molecule
= Molar volume and
= Simple calculation on mole concept

Unit: 3:  System of classification: [33]
3.1  Acid, Base and Salt:
= Arrhenius concept of acid and base
= Lowry and Bronsted concept of acid and base
= Conjugate acid and base
= Amphoteric nature of water
= Lewis concept of acid and base
= Properties of acid and base.
= Definition of Salt
= Types of salt (normal, acidic and basic)
= Concept of hydrogen ion concentration, pH value @idcale
= Buffer solution.
3.2 Volumetric analysis:
= Definition of titration (acidimetry and alkalimeigy
= Indicator
= End-point (neutralization point)
= Standard solution (primary and secondary standatdign), Normal,
Decinormal, Molar, Molal solution
= Requisites of primary standard substance
= Volumetric equation,
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3.3

3.4

3.5

3.6

3.7

= Express the strength of solution Normality, Molgritvolality, gramper
litre and percentage and related numerical problems

Periodic table:

= Mendeleef's periodic law

Mendeleef's periodic table

Characteristics of groups and periods in the table

Advantages and anomalies of the periodic table

= Modern periodic law

Electronic theory valency:

= Assumptions

= Types

= Electrovalencyeg. NaCl, MgO, CaS

= Covalencyeg. b O,, Ny, CHs, H20O, NHs, GH2

= Coordinate co-valencyeg.B,, SO, Os, SG;)

= Electronic dot structure of some compounds e§®4, CaCQ, K,SO;

Electrolysis:

= Definition of electrolyte, non-electrolyte and dletysis

= [Faraday laws of electrolysis,

= Application of electrolysis (electroplating and ale refining)

= Electrolysis of acidulated water

Oxidation and reduction:

= Classical definition

= Electronic interpretation

= Oxidizing agent: Definition and egQ0s;, oxyacids, halogens,.Kr,O,
KMnO,4

= Reducing agent:Definition and eg, HLS with some examples,

= auto-oxidation eg.kD,, HNO,, SQ

= |dea of oxidation number

= Balancing chemical equation by oxidation numberhoeét

Atomic structure:

= Subatomic particles (electron, proton and neutron)

= Classical - rays scattering experiment

= Rutherford's atomic model and its drawbacks

= Bohr's atomic model (postulates only)

= Composition of nucleus

= Mass number and atomic number

= |sotopes and isobar

= Arrangement of electron (Bohr - Bury Scheme)

= Concept of shell and sub shell,

= Electronic Configuration and atomic structure ofrfoelements (Atomic
no. 1 to 30)

= Hund's rule

= General idea of quantum number and Pauli's exalysimciple
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3.8  Corrosion:

= Definition

= Types

= Direct and indirect method and prevention againstosion
3.9  Activity and electrochemical series:

= Definition

= Action of water, acid and oxygen on metals.

Engineering Chemistry Practical | [30]

1.

Simple Glass Working [6]
a. to cut the glass tube into three equal padsamnd up their shape edges

b. to bore a hole through a cork

c. to bend the glass tubing into acute, obtuserightlangle

d. to draw a jet and capillary tube

e. to fit up a wash bottle

2. To separate sand and copper sulphate crystplgénand dry state from the mixture of
sand and copper sulphate [2]
3. To separate sand and calcium carbonate in purery state from the mixture of sand
and calcium carbonate [2]
4. To prepare pure water from supplied impure whyedistillation and o test the purity of
the sample prepared [2]
5. To neutralize dilute sulphuric acid with sodiearbonate solution, and to recover crystals
of sodium sulphate [2]
6. To obtain pure and dry precipitate of bariunpbate by treating excess of dilute
sulphuric acid with barium chloride solution [2]
7. To investigate the composition of water by eldgsis by using Hofmann's apparatus [2]
8. To determine the equivalent weight of reactieatrby hydrogen displacement method|[2]
9. To determine the pH of different unknown solntend using pH paper and universal
indicator [2]
10.  To prepare primary standard solution of soddamponate and to use it to standardize an
approximate decinormal acid solution [2]
11.  To standardize given unknown acid (Approx NAdlution by preparing standard alkali
solution. (Expression of strength in different ways [2]
12.  To standardize given unknown alkali (approxehai/10) solution with the help of by
preparing standard acid solution. (Expressionrehsjth in different ways) [2]
13.  To carry out conductivity experiments on sohdsl liquids (CuSO4, Zn, Mg, Al, Fe,
CCly, GsHg, C:HsOH) [2]
Text books:
1. A Text book of Chemistry, Jha and Guglani
2. Foundations of Chemistry, Vol. 1, M.K. Sthpit andRRPradhananga
Reference books:
1. Fundamentals of Chemistry, K.R. Palak
2. Inorganic Chemistry, Bahl and Tuli
3. A Text book of Engineering Chemistry, R.S. Sharma
4. A Textbook of Inorganic Chemistry, L.M. Mitra
5. Elementary practical chemistry, M.K Sthapit
6. Engineering Chemistry, M.L. Sharma, K. M. Shres®id, Choudhary
7. A Textbook of Engineering Chemistry, PrakashPoudel
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Other learning materials:
1. Other references to be selected by the relatedrlr¢s) from among the texts available in
the market that meet the content needs of thisestibj
2. Note: The related institute may develop its own textbanll approve from the related
authority so as to have a prescribed textbookisfatibject.
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Engineering Drawing |

EG 1106ME
Total: 4 hours/week
Year: | Lecture: hours/week
Semester: | Tutorial: hours/week

Practical: 4 hours/week
Lab: hours/week

Course Description:

This course deals with geometrical constructiothagraphic projections and basic techniques
of freehand sketch.

Course Objectives:

After completing this course the students will bbéeao

1. represent different shapes accurately by applyeggregtrical constructions,
2. project point, line, plane and geometrical solids,

3. represent three dimensional objects in orthografanio and dimension them,
4. use freehand techniques to sketch different shapes

Course contents:

Unit 1: Introduction [4]
1.1 Engineering drawing as graphic language
1.2 Drawing instruments
1.3 Scale: reduced scale, enlarged scale, fullssiake
1.4 Conventional line types
1.5 Sheet size and sheet layout
1.6 Drawing exercises on above sub units

Unit 2: Technical lettering &dimensioning [4]

2.1 General procedure for freehand technical letietetter stroke, letter proportion,
use of pencil and pens, uniformity of letters

2.2 Single stroke vertical capital letters, Singfi®ke inclined capital letters, Single
stroke vertical lowercase letters, Single strolaimed lowercase letters, vertical
and inclined numerals, vertical and inclined frac#

2.3 Dimensioning terms and notations

2.4 Techniques of dimensioning: Size and locatiodimensioning

2.5 Types of dimensioning: Aligned and Unidirecabn

2.6 Rules for dimensioning

2.7 Drawing exercises on above sub units

Unit 3: Geometrical construction [12]
3.1 Draw parallel and perpendicular lines

3.2 Bisection and trisection on straight lined angles
3.3 Divide a straight line into any number of agparts and proportionately.

3.4 Construction of polygons (triangles, squaregular pentagon, regular hexagon,
regular heptagon, regular octagon) inscribing araimscribing about a given
circle.

3.5 Determine center and draw tangent on circutzg and circles (including open,
cross belt tangents and ogee curve between twégddirees)
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Unit 4:

Unit 5:

Unit 6:

Unit 7

3.6 Construction of standard curves (Conic sectiparabola, ellipse, and hyperbola;
Special Curves- cycloid, helix, spiral, involute)
3.7 Drawing exercises on above sub units

Projection of points, lines and planes [8]
4.1 Principle of projection

4.2 Principle planes of projections, four quadrants

4.3 Projection of point, line and plane on HP aritl V

4.4 True Length of an oblique line

4.5 True shape of an oblique plane

4.6 Drawing exercises on above sub units.

Projection of geometrical solids [4]

5.1 Types of solids: polyhedral and solids of retioh

5.2 Projection of prismatic objects (triangular agubase, circular base, hexagonal
base)

5.2 Projection of pyramidal objects (triangular asbase, circular base, hexagonal
base)

5.3 Projection of points on the surfaces solids

5.4 Drawing exercises on above sub units.

Orthographic projection [24]

6.1 Principle of orthographic projection

6.2 Systems of orthographic projection: first areyhel third angle

6.3 Draw an orthographic drawing (rectangular disjeath horizontal, vertical and
inclined surfaces, objects with cylindrical surface

6.4 Analysis of three views including missing views

6.5 Drawing exercises on above sub units with dsi@nng

Freehand Sketching [4]
7.1 Techniques of sketching: pencil hardness, pafbrgrid or lines

7.2 Techniques for horizontal and vertical linggsaand circles

7.3 Free hand exercise of different shapes witslimarcs, and circles

Reference:

1.

2.
3.

Luzadder, W.J., Fundamental of Engineering Drawidggntice-Hall of India Pvt-
Ltd., New Delhi, Latest edition.

Bhatt N. D. and PanchalV.M., Engineering Drawingaf@tar Publishing House, 2001.
Gill P.S, Engineering Drawing, S. K. Kataraia& SpNew Delhi, 2004/2005
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Computer Application

EG 1110 CT
Total: 5 hour /week
Year: I Lecture: 2 hours/week
Semester: | Tutorial: hours/week

raetical: 3 hours/week
Lab: hours/week

Course Description:

This course focuses on familiarization of compiiardware parts and use of standard packages
for word processing, spreadsheet and databaseaipf.

Course Objectives:

On completion of this course the students will ble &0

1. Identify major components of computer and theierol

2. Use operating systems like MS-DOS, Windows etc.

3. Use computer for preparation of formatted documesseadsheets and databases.
4. Use multimedia, internet/email and other utilitytaa@re.

Course contents:

Unit 1 Introduction to Computers [2]
1.1  History of computers
1.2  Generation and type of computers
1.3 Computer hardware and software

Unit 2 Hardware Components [5]
2.1 Major blocks of a digital computer
2.2  Input devices like keyboard, mouse, joystick, seanight pen etc.
2.3  Output devices like monitor, printer, plotter, sdward, speaker etc.
2.4  Central Processing Unit
2.5 Memory Unit: RAM, ROM, PROM, EPROM
2.6  Auxiliary storage devices:
* Magnetic storage like floppy disk, hard disk, magn&pe etc.
* Optical storage like CD-ROM, DVD
* Pen drive, flash memory card etc.

Unit 3 Introduction to Operating System Software [8]

3.1 Importance and use of operating systems(OS)

3.2 Type of OS: MS-DOS, Windows, Unix, Linux

3.3  Function of OS

3.4 MS-DOS system files: io.sys, msdos.sys, commandamifig.sys,
autoexec.bat

3.5 MS-DOS internal and external commands

3.6 Windows Operating System: Graphical User Interfadeawindows
environment, file/folder management

34



Unit 4 Application Packages [8]

4.1  Text Editors (edit in DOS, notepad in Windows, diter in Linux
4.2  Word Processing Package: Microsoft Word and ittufes.
4.3 Spreadsheet Package: Microsoft Excel and its festur

» Entering data

* Using formula

* Basic calculations

» Financial calculations

* Charts
4.4  Concept of Database management system
4.5 Database management package: Microsoft Accessafehtures.
4.6 Presentation Package: Microsoft PowerPoint ani@#sires.

Unit 5 Utility Programs [2]

5.1  Computer virus and its removal (antivirus programs)
5.2  Multimedia: Audio, Video and Graphics

Unit 6 Computer Networking and Data Communication [5]

6.1 Network topologies and protocols
6.2 Client and server concept
6.3  File and print sharing
6.4  Email/internet
* World Wide Web
* Internet Client: Web browsers like Internet Explofdetscape Navigator,
Mozilla Firefox etc,
* Email clients like Outlook Express, Netscape Malil,

Practical Exercise: [3x15]

1. Identification of major components of computer dadhniliarization with keyboard and
mouse.

2. Internal and External DOS commands

3. Windows Graphical User Interface and file/foldemagement

Microsoft Word
a. Editing text
b. Formatting document
c. Creating tables
d. Creating graphics and word art
Microsoft Excel
a. Editing worksheet
b. Data formatting and manipulation
c. Analysis of data(use of functions for calculation)
d. Charts/Data presentation
e. Import/Export data
Microsoft Access
a. Creating and manipulating data tables
b. Query
c. Forms/Reports
Using Multimedia and Internet/Email
Creating effective presentation using Microsoft Rdwoint
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9. Project Work

The students will be assigned (individually or mogp) a project work based on Microsoft
Excel or Access. The students are required to peegoahort report in MS Word and prepare
a short presentation in PowerPoint.

Text Books:

1. Rajaraman,Fundamentals of Computér#rentice-Hall of India

Reference Books:

1. B Ram, ‘Computer Fundamentdlswilley Eastern Publishers
2. S Saxena,A First Cou7rse in ComputersVikash Publishing
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Workshop Technology |

EG 1112ME
Total: 8 hours/week
Year: | Lecture: 2 hours/week
Semester: | Tutorial: hours/week

Practical: 6 hours/week
Lab: hours/week

Course description:
This subject deals with the identification, usesarate of basic hand tools, measuring
instrument, power tools, and apply safety precastio mechanical and wood work.

Course Objectives:

After the completing this course the students héllable to:

1. Apply the safety rules in the workshop.

2. ldentify the tools measuring instrument, power $ool

3. Operate the hand tools, power tools for the matkmgasuring and cutting the metal in
shape.

4. Joining the metal by different processes by hand.

5. Maintenance and care of the measuring instrumani kools and power tools.

6. Prepare different project of metal and wood.

Course Contents:

Unit1:  Safety in the workshop [1]
1.1:  Workshop rules.
= Define safety.
= Usepersonal protective equipment.
= Apply workshop safety.
= Apply machine safety.

Unit 2:  Laying Tools [2]
2.1: Layout tools
= |dentify the scriber, punch, divider, surface platédlock and vernier
height gauge.
= Use the tools for the line and point on the surface
= Care and maintain the layout tools,
2.2:  Hammer \hammering
= Identify the ball, cross, straight, claws and $@aftnmers.
= Select appropriate hammers for different work.
= Care and maintain the hammer
2.3: Wrenches
= |dentify the single, double, pipe and the adjustatslenches.
= Select appropriate wrenches for different work.
= Apply appropriateprocedure of tightening and opgriire elements.
2.4:  Work holding device
= |dentify the bench, machine, pipe and chain vices.
= Select suitable device according to use uses.
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Unit 3:

Unit 4:

Unit 5:

= Apply safety in vices, protect voice jaws and wpi#ces.

Cutting tools [10]
3.1: Chisels
= |dentify the cross, diamond and round chisels.
= Select appropriate chisels while removing metahftbe surface.
= Apply suitable holding techniques for chisel angping processes.
= Uses the chipping guard, care and maintain thesthis
3.2:  Handsaw and sawing
= Select the hand saw, blade, cutting metal.
» Fix the blade in hacksaw frame.
= Apply method of holding work piece and explain sug# sawing.
3.3:  Files and filing
= Label the different parts of file.
= Differentiate file by their shapes, sizes and cuts.
= Select file for the shaping different types of thetal and surface finish
accuracy0.2mm.
= Apply method of the holding, balancing and the clien of the filing.
= Clean and store the files.
3.4: Reamer and reaming
= Select appropriate types of reamers, hand, tapkadjustable reamers.
= Select the holding device and drill speed.
= Apply proper method for reaming on different sizénole.
= Clean and store the reamers.
3.5:  Thread and threading
= Explain the taps, dies, handle, kinds of the threax, angle, main part of
the thread and uses.
= Apply appropriate method of the producing the tdrleg the taps and
dies, lathe machine, rolling, pressing.
= Clean and store the tools.
3.6:  Scraper and scraping
= Identify the flat, three side and curve scraper.
= Apply the method of the scraping and the qualitiethe surface.

Measuring instrument [2]

4.1: ldentify the vernier caliper, micrometer, syuare, bevel protractor, wire, and
filler radius and thread gauge.

4.2: Label main parts of the measuring instrumaoturately reading the scale of
the measuring instrument.

4.3:  Apply the rules of measuring and using thesugag instrument.

4.4: Care and store the measuring instrument.

Rivet and riveting [1]
5.1: Identify the rivets, size, head, metal, rivgtsets punches.

= Calculate the length, diameter of rivet and head.

= Explain the procedure of the riveting and the imistakes.
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Unit 6:

Unit 7:

Unit 8:

Unit 9:

Unit 10:

Solder and soldering [1]
6.1: Name of the soldering iron, types of sold&aning tools and the fluxes.

= Select the source of heat and temperature.

= Explain theprocedure of cleaning and the joiningkaoetal.

= Care and the prevent solder.

Shear and shearing [1]
7.1: Identify the hands, press, torch, snip, steeas.
= Select the method of the shearing sheet, rod, quars, flat angle metal.
= Shear different metals with appropriate shearingfmmee.
= Care and maintain the shearing machine.

Bend and bending [1]
8.1: Name of the bending devices, vice pliersgeaimand bar and fork.

= Select the folding, radius bending and rolling.

= Explain the method of bending the metal bar, ffat the plate.

= Bend the metal into many shapes and maintain afofleeand equipment.

Power tools [2]
9.1:  Drill machines
= Identify the hand drill machine, bench, gang, caod radial drill
machine.
= Select the correct types of the machine.
= Apply the correct method of using the drilling maneh
= Calculate the correct speed and the fit differeze of the drill bits.
= Explain the holding technique for different shapenetal..
9.2:  Drill and drilling
= |dentify the different kinds of drill bits, sizeypose and angle.
= Select appropriate drill bit holding accessoriegiipment.
= Explain the procedure to operating different typedrill machine, drill
holes and acceptable standards.
= Label the parts of the drill machines and explamfunction.
= Operate the machine safely and use safety equipment

Hand tools [4]
10.1: Hand tool metal
= Identify the all hand tools (divider, saw, woods®#j hammer, wild stone,
planner, boring, drilling, driving, cramping ancetholding tools) used in
mechanical workshop.
= Explain their uses in mechanical workshop.
= Care and maintenance of hand tools.
10.2: Marking tools
= |dentify sheet metal, marking tools, scriber, ruteg square, punch,
divider, trammel, depth gauge and explain usefi@étsmetal.
= Select appropriate hand tools and uses such dmtitesnipes, stacks,
punch plat, hatchet, blow horn, hand punch, pogtens fork devices,
hammers, fly cutter, groove, seaming tools.
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Unit 11:

10.3: Power tools
= |dentify the drill machine, jig saw, planner, citausaw, hand saw and
routers bending, rollers, folders etc.
= Explain, select, adjust, controls and to operagegpibwer tools.
= Operate different power tools.
10.4: Development sheet
= Select the lines and develop for apply in the wiooks
= Mark cut and the produce patterns, templates feetsboxes, book stand,
scoop, tool box, funnel pipe and machine guards.
10.5: Sheet metal joining
= Familiar with the proportions of the sheet metati®, relative the tools.
= Cut the sheet for final shape or the forming.
= Uses the hand tools for the single and double &ggmints.
10.6: Safety
= Explain different machine and tool safety.
= Explain safety for different metal handling.
= Care and maintain different tools and equipment usenechanical

workshop.
Wood work and working [5]
11.1: Timber

= Explain different types of timber.

= Identify the defects of timber.

= Select appropriate timber for different furniture.

= Store and seasoning of the timber.

11.2: Timber work

= Setting, marking and cutting of timbers. Using sawd cutting tools.

= Wood work joints, halving, notching, cogging, bedmortise, tenon and
dove tails.

= Make different types of joint, lengthening, bearimgdening and angle.

= Select the timber, plywood and fitting accessoaied fastening materials.

= Construction carpentry: Assemble the door fran®eeling, and bracing
for fixing to the brick work. Correct sizes for lgang, closing and
securing to produce bracket, shelve, table andiowl

= Handle the tools safely and efficiently. The replgoards rules of the
general safety in the wood workshop.

Practical

The tasks listed below are performing during theggmt work providedn next page.

S e o

Marking : straight, curve ,dot

Measuring: rules, vernier caliper, gauge
Hammering: ball, cross, soft straight pin
Sawing: hand hacksaw and power

Filling: single, double and rasp cut files
Chiseling: flat, cross, concave, power chisel
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7. Reamering: hand and adjustable

8. Threading: tap and dies

9. Riveting: riveting sets pup riveter

10. Soft soldering: Solder, heat joint metal
11. Shearing: Snip, press folds
12.Bending: plier, range, hand, bar, fork and poweftso
13.Power tools operating: drill, folding, rolling, rad bending, spot welding, grinding,

beading, creping, edge forming, hacksaw machines

14.Drilling: Counter sink, counter boring, reamingrahd cutting
15. Sheet metal working: Hands pipe bend plot, blownhgroove and seaming
16.Developing: templates, for the sheet boxes, bdakds scoop funnel, pipe and the

machine guards

17.Wood working: Marking, measuring, sawing, chiselingpring, planning, drilling,

cramping, holding, size facing

18. Joining: Halving, notching, cogging, bridle, tendovetails joints, wide and angle joining

Project list
S.N.| Project Skill Metal Size (mm) | Time
(hrs)
1. Paper | Measuring, marking, sawing, filing M. S.rod 1 pc 3@x30 8
weight
2. Dove tail | Measuring, marking, drilling, sawingM.S. flat 2 pc | 6x30x51 10
fitting, male and female, Scrapping
3. G. Clamp | Measuring, marking, dot, punching, 10x100x70 | 18
drilling, chiseling, sawing, filing
4. Try squarel Measuring, marking, cutting, filing, | M.S. flat 10x20x80 | 16
riveting, drilling M.S. sheet 2x15x120
5. Hanger | Measuring, marking, bending, joining Guvite @ 3x800o0r | 4
1000
6. G.l. box | Measuring, marking, cutting, hem, | G.I. sheet 22 | 200x200 5
seaming, folding, riveting, soldering gauge
7. Funnel | Measuring, marking, rolling, G.l. sheet 22 | 100x300 5
seaming, soldering gauge
8. Store box| Measuring, marking, hamming, G.l. sheet 22 | 400x500 6
seaming, cutting, folding, riveting | gauge
9. Practical | Sharping the hand tool and power | As per need As per need 8
test tool, evaluate all the bench work
10. Make a | Measuring, marking, sawing, Required Required 10
platform | chiseling, planning, angle joining, | Wood Wood
(pirka) | fitting
Total (hours) | 90
References:

1. Workshop technology (Vol -1), S.K. HajraChaudhary
2. Shop theory (Vol -1), Henp Fort trade school
3. Manufacturing process, S.K. HajraChaudhary
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First Yea(Second Semester)
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Second Semester

EG1201SH
EG1202SH
EG1203 SH
EG1214 ME
EG 1209 ME
EG1212EE
EG1213EE
EG1215EE

Subjects:

Engineering Mathematics Il
Engineering Physics I
Engineering Chemistry Il
Engineering Drawing Il

Applied Mechanics

Safety Rules and Regulation
Electrical Workshop

Principles of Electrical Engineering
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Engineering Mathematics i

EG 1201 SH
Total: 4 hour /week
Year: I Lecture: 3 hours/week
Semester: Il Tutorial: 1 hours/week

raletical: hours/week
Lab: hours/week

Course Description:

This subject consists of five units related to vext algebra; calculus; geometry; and statistics
necessary to develop mathematical background Hdipfithe understanding and practicing the
related engineering works.

Course Objectives:

After the completion of this course, students Wwélable to:

1. Explain the concepts of vectors in plain and vectorspace and apply them in the field of
the related engineering area
2. Explain the concepts of the complex numbers, lineagualities and programming apply
them in the field of the related engineeringarea.
3. Explain the concepts of determinants and matriodsapply them in the field of the related
engineeringarea
4. Explain the concepts of determinants and matricdsapply them in the field of the related
engineeringarea
5. Explain the concepts of applications of derivatiaesl areas of curves and apply them in
the field of the related engineering:
6. Explain the concepts of coordinates in space aadesl and apply them in the field of the
related engineeringarea
7. Explain the concepts of statistics and apply there field of the related engineeringarea.
Course Contents:
Unitl. Vectors: [9]
1.1.  Vectors in plane, addition and subtraction.
1.2. Composition and decomposition of vectors.
1.3. Vectors in space.
1.4. The unit vectors i, |, k
1.5. Product of two vectors-
» dot product,
e cross product,
1.6. Simple applications.
Unit 2.  Algebra: [15]

2.1. Complex number in the from A+ ib.
* Algebra of complex numbers.
» Polar representation of complex numbers.
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Unit 3.

Unit 4.

Unit 5.

2.2. De Moivre’s theorem and its applications
2.3. Linear inequalities and their graphs.
* System of linear inequalities in two variables,
» System of linear inequalities in two variables,
* Linear programming: Problems involving two varighleder given linear
constraints
2.4. Determinants and matrices,
* Algebra of matrices,
* Properties of determinants,
* Ad joint and inverse of matrices.
» Solution of linear equations using cramers’ rule
* Row equivalent matrices

* ldea of polynomial equations
Calculus: [9]

3.1. Applications of derivatives-
» Tangents and normal to a curve taking slope asvatere
* Maxima and minima of a function
» Derivative as rate of change
3.2 Areas under curves:
» Use of definite integral as limit of a sum to fiackas under curves
» Areas of closed curves and
* Areas between curves.
3.3 Antiderivatives:
» Curve tracing, maxima and minima
* Rieman sums & integral
» Application of fundamental theorem
Geometry: [6]
4.1. Coordinates in space,
4.2. Coordinates in planes.
Statistics: [6]
5.1.  Statistics:
* Introduction to statistics
* Measures of Central Tendency
* Measures of Dispersion
Moments, Skew ness and Kurtosis
Correlation and Regression
5.2.  Probability:
» Concept of Probability
» Concept of conditioned probability
» Concept of independent and dependent events
» Concept of mutually exclusive events

Learning materials:
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A Textbook on Engineering mathematics (for Diplom&ngineering) part Il, Bhim Prasad
Kafle, MakaluPublication House, Dillibazar, Kathmof

A Text book of Statistics — B.C. Bajracharya

Elementary Statistics — H. C. Saxena

Statistical Methods — Mrigendralal Singh

Engineering Mathematics I, HariNandanNath, Parisdirédwharya, Vidhyarthi Publisher and
distributors, Bhotahity, Kathmandu

References to be selected by the related lectyfena among the texts available in the
market that meet the content needs of this subject.

The related institute may develop its own textban#d approve from the related authority so
as to have a prescribed textbook of this subject
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Year:
Semester:

Course Description:

Engineering Physics Il
EG1202SH

Total: 6 hour /week
Lecture: 3 hours/week
Tutorial: 1 hours/week

raktical: hours/week
Lab: 2 hours/week

This subject consists of four units related to teleity, waves, properties of matter, and modern
physics necessary to develop background in phybias supports for the understanding and
practicing the related engineering works.

Course Objectives:

After the completion of this course, students Wwélable to:

1.

Content Contents:

Unit 1.

Electricity:
Electrostatics:

Elementary charge, charging and induction.
Faraday'’s ice-pail experiment.

Idea of electric field

Lines of forces.

Coulomb’s law.

Intensity of electric field.
Electrostatic potential, equipotential.
Surfaces.

Potential and field strength.
Potential gradient.

Action of point.

Van de Graaf generator.
Capacitors.

Different types of arrangement of capacitors.

Energy storage.
Action of dielectrics

47

Explain the basic concepts related to the elettreznd apply it in the field of the related
engineering area
Explain the basic concepts related to the wavesagmdy it in the field of the related
engineeringarea
Explain the basic concepts related to the propedienatter and apply it in the field of the
related engineeringarea
Explain the basic concepts related to the modewsips and apply it in the field of the
related engineeringarea.
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1.2.

1.3.

1.4

Current electricity:

Basics:

D.C. Current.

Strength of Current.

Potential difference across a conductor.

Ohm's law and its verification.

Resistance and resistivity.

Electrical measurements:

Galvanometer, Ammeter and voltmeter

Conversion of Galvanometer into Ammeter and volanet
Potentiometer and comparison of emf and measureohémternal
resistance

Kirchhoff's law and their use to analyze simplegits,Whitestone bridge
Heating effect of current:

Joules law and it's verification, electric powegximum power theorem
The rate of heating from the concept of p.d.

Thermoelectricity:

See-beck effect, variation of thermo e.m.f. withmperature

Peltier effect and

Thomson effect.

Magnetic effect of current and electromagmeti

Magnetic forces and magnetic field of current:
Force experienced by charge moving in magnetid.fiel
Maxwell's crockscrew rule.
Force applied by magnetic field on current carryegngductor.
Torque on current carrying coil in magnetic field.
Theory of moving coil galvanometer.
Biot-Savart's Law
Field due to a long straight conductor and dudrtular coil.
Force between two parallel conductors carryingenitr
Ampere’s law
Magic field due to the solenoid and long straigiiductor.
Electromagnetic induction:
Faraday's law of electromagnetic induction and [slzv.
Phenomenon of self-induction.
A.C. generator.
D.C. generator.
Transformer.

Alternating current:

Instantaneous and effective values of current atichge.

Phase between current and voltage across diffetemtents of circuit.
Capacitive and inductive reactance.

Impedance.

Resonance.

Power in a.c. circuit
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Unit 2.

Unit 3.

Unit 4.

Waves: [9]
2.1. Wave motion:
* Wave motion.
* Types of wave motion
» Characteristics of wave motion
* Wavelength, frequency and speed of waves
» Speed of waves in different media.
» Velocity of sound in air.
2.2. Wave phenomena:
* Sound waves.
* Beats and their formation.
» Progressive waves.
e Stationary waves.
* Waves in strings and pipes: fundamental vibratemms overtones.
* Intensity of sound.
* Intensity level.
* Inverse square law.
2.3.  Physical optics:
» Interference of light waves and coherent sources.
* Phase difference and path difference. Young's @osiiilexperiment.
* Introduction of Diffraction of light waves.
» Introduction ofHuygen's principle.
» Polarization and un polarized lights, polarizatipynreflection(Brewster's
law)

Properties of matter: [10]
3.1 Elasticity:

» Elasticity, Hook's law, Young's modules, Bulk magil

» Elasticity of shear.
3.2  Surface tension:

* Intermolecular attraction in liquid, surface temsio

* Cohesion and adhesion, angle of contact, capiflatipn

» Coefficient of surface tension and surface ene@yly introduction).

3.3  Viscosity:

» Stream line and turbulent flows.

» Idea of liquid layer, Velocity gradient, Viscosiéyd its coefficient.

» Comparison of viscosity with solid friction, Viscetdorces, Stoke's law,
Terminal velocity, determination of coefficient ecsity

Modern physics: [10]
4.1  Atomic physics:

* Photons, Photoelectric effect, Einstein's photdgteequation and
stopping potential for photoelectrons.

» Motion of charged patrticles in simultaneously agglelectric and
magnetic fields, e/m for electron, Milliken's oilagh experiment. Bohr
model for hydrogen atom. Energy level diagrams spettral series.

e X-rays:Production, nature and uses.
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» Laser (introduction only)
4.2  Semiconductors:
* Energy states of valent electrons in solids, eneands.
* Semiconductors, intrinsic and doped, p-type angbe-semiconductors.
* Majority and minority carries.
» Acceptors and donors, p-n junction, diode and depldayer, forward
and reverse bias.
» Rectifying property of diode
* Transistor and it's uses
4.3 Nuclear physics:
» Laws of radioactive disintegration: half life, mel#r, and decay constant.
» Stable and radioactive nuclei.
» Binding energy and mass defect
» Fission and fusion.

Engineering Physics Practical Il: [30]

1.

©oNOOOhWDN

[ —
o

Determine specific resistance of a wire.

Determine the frequency of A.C. mains.

Study current voltage characteristics of a junctimde.
Determine speed of sound by resonance air colunthade
Determine Young Modulus.

Verify Ohm’s law.

Determine force constant of a helical spring oattdh method.
Compare Emfs of two cells by using potentiometer.

Study characteristic curves of npn transistor.

Determine unknown resistance by Wheatstone brideghoa.

Learning materials:

Text books:
1. Advanced level physics by Nelkon and Parker Vth latel editions
2. A textbook of physics, part | and part Il by Guptad Pradhan
3. Numerical problems in Engineering Physics for Dipéoin Engineering | & Il, Pankaj

Sharma Ghimire& Krishna Shrestha, S.K. Books, Degpéathmandu

Text book for laboratory work:
1. Physics Practical Guide by U.P. Shrestha, RPB

Other learning materials:

3.

4.

References to be selected by the related lectyfeo(a among the texts available in the
market that meet the content needs of this subject

The related institute may develop its own textban#d approve from the related authority
S0 as to have a prescribed textbook of this subject
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Engineering Chemistry Il

EG1203SH
Total: 6 hour /week
Year: I Lecture: 3 hours/week
Semester: Il Tutorial: 1 hours/week

raletical: hours/week
Lab: 2 hours/week

Course Description:

This subject consists of threeunits related to retafe and their compounds; metals and their
compounds; and organic compounds and syntheticrizateecessary to develop background in
chemistry that supports for the understanding aadtiging related engineering works.

Course Objectives:

After the completion of this subject, students Wil able to explain the basic concepts related to
the followings and apply them in the field of reldtengineering works:

1. Nonmetals and their compounds
2. Metals and their compounds
3. Organic compounds and synthetic materials

Course Content:
Unit: 1: Non-metals and their compounds: [20]
11 Water:

= Source of water
= Hard and soft water
= Removal of temporary and permanent hardness ofwate
= Water treatment of domestic and industrial purpose
1.2  Ammonia:
= Lab preparation
= Manufacture by Haber's process
= Properties and uses
1.3 Nitric acid:
= Manufacture by Ostwald's process
= Properties and uses.
= Nitrogen cycle
= Fixation of Nitrogen
= Chemical fertilizers
= Oxides of nitrogen as pollutant (general concept)
= Acid rain (due to oxides of nitrogen and oxide of
Sulphur'Sulpherdioxide™)
1.4  Halogens (Chlorine):
= Lab preparation

= Properties and uses
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Unit: 2;

Unit: 3:

15 Hydrochloric acid:
= Lab preparation
= Properties and uses
1.6 Hydrogen Sulphide:
= Lab preparation
= Properties and uses
1.7  Sulphuric acid:
= Manufacture by contact process)
= Properties and uses
1.8  Carbon and its compounds:
= Allotropes of carbon (reference of diamond & grael& their structure).
= Oxides of carbon (Ref. carbon dioxide & carbon moriule as
pollutants)- general idea only

Metals and their compounds: [15]
2.1  General study of metals and their components:

= Difference between metal and non-metal

= Combined & free state of metals

= Chemistry of Metallic Carbonates, Sulphates, Chksi andNitrates
2.2  Alkali metals:

= General characteristics of Alkali metals

= Properties & uses of sodium
2.3  Alkaline earth metals:

= General characteristics of the Alkaline earth nsetal

= Properties & uses of calcium
2.4 Aluminum:

* Properties and uses
2.5 Coinage metals:

= General properties of coinage metals

= Properties and uses of cupper

26  Zinc:

* Properties & uses
2.7 Iron:

* Properties & uses
2.8 Lead:

* Properties & uses
2.9  Alloys:

= Definition

= Purpose of making alloys
= Types of alloys

Organic compounds and synthetic materials [10]

3.1. Organic compounds
* Organic compounds:
= Historical background, classification, and nomencia
= Functional groups and homologous series
e Saturated hydrocarbon: Properties of Methane
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» Unsaturated hydrocarbon: Properties of Ethylenefasadylene
* Aromatic compounds:

= Definition

= Comparison of aliphatic and aromatic compounds

= Properties of Benzene

3.2.Synthetic materials:

* Polymer and polymerization
= Definition
= Types of polymer

* Rubber:
= Types (Natural and Synthetic )
= Preparation and uses.

* Polyvinyl chloride (PVC):
= Preparation and uses

» Polythene:
» Preparation and uses

Engineering Chemistry Practical II:

1. To compare the hardness of different types démwa

2. To prepare Bakelite (resin) in the laboratory

3. To determine the condition in which corrosiokesplace

4. To investigate the action of acids on some radih, Mg, Fe, Al, Sn
& Cu) (acids: HCI, HSO, (dil.)& HNO3 (dil)

To prepare and study the properties of hydragen

To prepare and study the properties of ammaasa g

No g

not be prepare individually in woulf bottle butkiipp's apparatus commonly)
To detect the acid radicals (QNO;™, SO, 7, CO;7) by dry and wet ways

©

ways
10. To detect the acid and basic radicals (compgigteanalysis)

Textbooks:

Foundations of chemistry, Vol-2, M.K. SthapitdaR.R. Pradhananga
A text Book of chemistry, Jha&Guglani

A text Book of Organic Chemistry, B.S. Bahl&ABahl

Elementary qualitative analysis, M.K.Sthapit &&.Tuladhar
Elementary practical chemistry, MK.Sthapit

agrwnE

Reference books:
1. Inorganic chemistry, Bahl&Tuli

Elementary Organic Chemistry, P.N. Bargava

Fundamentals of chemistry, K.R. Palak

A text Book of Inorganic Chemistry, L.M. Mitra

Engineering Chemistry, M.L. Sharma, K.M. Shresid. Choudhary
A Text book of Engineering Chemistry, PrakashPoudel

o gk wn
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To prepare and study the properties of hydr&dphide gas. (This gas should

[30]
[2]
[2]
[2]

2]
[2]
[2]

[2]
(4)

[6]
[6]

To detect the basic radicals (GuAl"™", F€™, Zzn"™", CO™, Ni*", Ca™, Ba'™*, Mg )by wet



Engineering Drawing Il

EG1204 ME
Total: 4 hours /week
Year: I Lecture: hours/week
Semester: |l Tutorial: hours/week

raetical: 4 hours/week
Lab: hours/week

Course Description:

This course deals with sectional view, pictoriabjpctions, development of surfaces and
intersection of solids.

Course Objectives:

After completing this course the students will béeao

1. draw sectional view of the given three dimensiudid,

2. draw pictorial projections from the given orthognapviews,

3. develop the surfaces of the geometrical solids, and

4. draw interpenetration line/curve for the given iseeting solids.

Course content:

Unit 1: Sectional views [8]
1.1 Use of sectional views
1.2 Cutting plane line and hatching lines
1.3 Types of section (full, half, partial, removeatated and offset)
1.4 Drawing exercises on above sub units

Unit 2: Isometric drawing [12]

2.1 Introduction to axonometric projection

2.2 Isometric projection and isometric drawing

2.3 Procedure of making an isometric drawing (boxl @o-ordinate construction
method)

2.4 Non isometric lines and surfaces

2.5 Angles in isometric

2.6 Circles and circular arcs in isometric

2.7 Orientation of object in isometric drawing

2.8 Isometric drawing (rectangular objects with ibamtal, vertical and inclined
planes; objects with cylindrical surfaces and holes

2.9 Drawing exercises on above sub units

Unit 3: Oblique drawing (4]
3.1 Oblique projection and oblique drawing
3.2 Procedure of making an oblique drawing
3.3 Rules for placing object in oblique
3.4 Angles, circles and circular arcs in oblique
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3.5 Cavalier and cabinet projection
3.6 Oblique drawing of objects with plane and cdrsarfaces
3.7 Drawing exercises on above sub units

Unit 4: Surface development [16]
4.1 General concepts and practical considerations
4.2 Development of right and oblique solids (prismaand pyramidal: circular,
triangular, square, hexagonal base)
4.3 Development of truncated right and oblique dol{prismatic and pyramidal:
circular, triangular, square, hexagonal base)
4.4 Drawing exercises on above sub units
Unit 5. Intersection of solids [12]
5.1 Lines of intersection of geometric surfaces
5.2 Intersection of solids (two prisms, prism aydamid)
5.3 Drawing exercises on above sub units
Unit 6: Pattern making [8]
6.1 Pattern of geometrical solids
6.2 Pattern of intersecting solids
6.4 Pattern making exercises on above sub units
Reference:
1. Luzadder, W.J., Fundamental of Engineering Drawkggntice-Hall of India Pvt-Ltd.,

New Delhi, Latest edition.
Bhatt N. D. and Panchal V.M., Engineering Drawi@farotar Publishing House, 2001.

3. Gill P.S, Engineering Drawing, S. K. Kataraia& SpNew Delhi, 2004/2005
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Year: |

Semester:

Applied Mechanics
EG 1209 ME

Total: 4 hours /week
Lecture: 3 hours/week
Tutorial: 1hours/week

Practical:

hours/week

Labs: hours/week

Course Description:

This course provides the students with a fundanhé&ntavledge of the principles, concepts and
application of engineering mechanics for solvinggieaering problems. The students will
become familiar with the common types of problenfisstatics and dynamics and learn the
methods to solve them.

Course objective

After completion of this course the students wdldble to:
Describe fundamental principles and concepts ohaeics.

©CoNo~whE

Explain the principles of forces and their effeatsparticle and rigid body
Describe the concept of equilibrium in two dimemsi@nd three dimensions

Analyze concentrated and distributed forces

Describe theory and concept of dry friction

Solve different types of numerical problems ofistat
Describe kinematics and kinetics of particles aguibodies
Explain Newton's laws of motions

Describe principles of work and energy

Course Contents

Unit 1.

Unit 2.

Unit 3.

Introduction

11
1.2
1.3
1.4
15

Definition, classification and scope of engnireg mechanics
Basic concepts

Physical quantities

Reference frame of axes

System of units

Statics of particles and rigid bodies

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

Introduction to statics

Concepts of force and force system

Resultant of a force system

Determination of resultant of different forgst®ms
Resolution and composition of forces
Rectangular components of force

Moment of a force about a point

Moment of a force about an axis

Principle of Moments

2.10 Torque and couple
2.11 Related problems

Equilibrium

3.1
3.2

Introduction to the concept of equilibrium
Conditions of equilibrium in two- and three @insions
56
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3.3 Body constraints and free body diagrams

Unit 4. Distributed forces [6]
4.1 Concept of concentrated and distributed forces
4.2 Centre of gravity and centroids
4.3 Calculation of centroids and centre of graeitypodies with regular and
composite shapes and forms
4.4 Second moment of area and moment of inertia
4.5 Related problems

Unit 5. Friction [3]
5.1 Introduction
5.2 Definition
5.3 Nature of friction and types
5.4 Theory of dry friction
5.5 Laws of friction
5.6 Angle of friction and coefficient of friction
5.7 Friction on an inclined plane
5.8 Related problems

Unit 6. Dynamics [14]

6.1 Introduction to dynamics

6.2 Kinematics of particles

6.3 Motion and its types

6.4 Rectilinear motion of particles: displacememelpcity, speed, acceleration
and distance traveled by particles

6.5 Curvilinear motion of particles: radius vectdisplacement, velocity, and
acceleration

6.6 Motion under gravity

6.7 Relative motion and dependent motion

6.8 Kinematics of rigid bodies

6.9 Introduction to kinetics

6.10 Newton’s laws of motion

6.11 Equations of motion and related problems

6.12 Linear momentum of particles

613 Angular momentum of particles

6.14 Principle of impulse and momentum

615 Related problems

Unit 7. Work, power and energy [10]
7.1 Work of a force
7.2 Principle of work and energy
7.3 Power and efficiency
7.4 Relation between rpm, torque and power
7.5 Application of work and energy principles tgid bodies
7.6 Potential and kinetic energy
7.7 Law of conservation of energy and its applorati
7.8 Related problems

References

1  Beer F.P & Johnston ER: Mechanics for Engine&t€dition, McGraw Hill.

2  Malhotra, M.M, Subramanian, R., GahlotRathor B.S,; Text book in applied mechanics,
Wiley Eastern Limited.

3 Kumar, D.S: Engineering Mechanics, Kataria S.I5@ns.

4  Hibbler R.C: Engineering mechanics, Statics agdanics,



Safety Rules and Regulations

EG1212EE
Total: 2 hour /week
Year: I Lecture: 2 hours/week
Semester: |l Tutorial: hours/week

raetical: hours/week
Lab: hours/week

Course Description:

The course deals with the possible basic damagesadaty precaution while working with the
electrical equipment and circuits.

Course Objectives:

After completing this course the students will béeao know:
1. The damages to human due to electric shocks awdydrens to be taken care of
2. The cause of fire hazards due to electricity arefifhting techniques

Course content:

Unitl:  Safe use of Electrical components [6]
1.1  Safe use of electrical tools
1.2  Static charge in high voltage equipment
1.3 Electrical insulation techniques
1.4  Safety tools

Unit 2:  Electric shocks [10]

2.1 Possible damages due to electric shocks

2.2  Reason behind electric shocks

2.3  Bio-physical characteristics of human body aga@hsttric current
* Typical value and characteristics of electricalstasce of human body
» Effect of environmental factors
» Effect of sate of the organism

2.4  Safe value of electric current and voltage throgman body

2.5  First Aid for electric shock

2.6  Cardiopulmonary Resuscitation (CPR)

2.7  Safety precautions and regulations

Unit 3:  Equipment earthing [6]
3.1  Definition
3.2  Types of equipment earthing
3.3  Concept of 3-pin plug for high rating equipment
3.4  Touch and step potential
3.5 Various types of electrodes used for earthing
3.6  Earthing mat
3.7  Concepts of instruments used for earth resistarezsurement
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Unit4:  Fire hazards and firefighting techniques n electrical equipment
4.1 Causes of fire hazards due to electricity
4.2  Fire classification
* Ignition of dusts
» Electrostatic charges in liquids
» Batteries
* Insulating oils
4.3  Fire Fighting Techniques
References:
1. F.W. Cooper: Electrical Safety Engineering, Buttertls, London, UK,1986
2. R. J. Fleming: Seminar on Safety Engineering, IQENepal, August 1995
3. A. K. Mishra: A Course manual on Safety Engineeri@f, TU Nepal, 1999
4. NEA act 2050[1993]
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Year:
Semester:

ElectricalWorkshop
EG 1213 EE

Total: 7 hour /week
Lecture: 1 hours/week
Tutorial: hours/week
raltical: 6 hours/week

Lab: hours/week

Course Description:

This course deals with the selection, uses of bamits, measuring equipment and wiring
accessories for incandescent as well as fluoredighting using different control method.

Course Objectives:

On completion of this course the students will ble &o:
I. Understand electrical hazards and safety.
ii. Identify, use and care of electrical tools requii@dwiring Installation.
iii. Identify different types and size of wires and eabl
iv. Perform different types of cable joints and terrima
v. Identify various wiring accessories and instalintheith PVC duct.

Course contents:
Unit 1: [6]
L: Electrical hazards, safety rules and practmEditions and cause of electric
shocks removal of casualties and artificial resmra
P: Type and size of wire, forming stripping anthtmation of various wires and
cable with eyelet, cable shoe, soldering and cmgpi
Unit 2: [8]
L: Identify the following tools and measuring inshents
Types and sizes of screw drivers, line testectetepliers, end cutting, diagonal
cutting, combination, flat nose and round nosecta®@an knife, wire stripper,
crimpers.
P: Practice on various types of cable joints aight light joint, T joint with solder,
mechanical connector, soldering practice
Unit 3: [8]
L: Use of multi-meter, ohmmeter and oscilloscope
P: Make a 220/6v adaptor with diode in bridge @mtion and capacitor measure
6V AC and DC by voltmeter as well as oscilloscope.
Unit 4: [8]
L: Introduction and identification of wiring accsies switches, sockets, plugs,
fuse, MCB, MCCB, ELCB holders, ceiling rose, J.B.et
P: Installation of 220V bell with push bottom setit Draw symbol — lay out
diagram — connection diagram
Unit 5: [7]
L: Introduction of mutual, gang call system.
P: Installation of 6 gang indicator call bell syst — understand connection
diagram
Unit 6: [7]
L: Introduction of extension lamp and power cangkrent carrying capacity.
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P
Unit 7:

L:

P
Unit 8:

L:

P
Unit 9:

L:

P
Unit 10:

L:

P
Unit 11:

L:

P:
Unit 12:

L:

P:
Unit 13:

L:

P:
Unit 14:

L:

P:
Unit 15:

L:

P:
Unit 16:

L:

P:
References

a) Make extension lamp set for 100W lamp

b) Make Iron cord for 750W iron

c) Make power extension cord 15Amp socket

d) Use current carrying table to select the sfagie for above work.

[7]
Introduction of light point (lamps) in a circui
Installation of one lamp controlled by one 10Aswitch in PVC duct as per
given lay out.

[7]
Methods of addition, renovation of lighting vkor
Additional installation of two number of 5Amppih socket on above job.

[7]
Behaviour of lamps in series and parallel catioa
Installation of two lamps controlled by one tehi

[8]
Introduction of Power point wiring (sockets)arcircuit.
Installation of two number of 15Amp 3 pin switsocket with MCB in PVC
duct.

[7]
Method of lamp controlled from multi places
Installation of a lamp controlled by two nunberf alternate switches (two
way switches) from two separate places.
Using live line is one of the common terminalak switch.

[5]
Introduction of fluorescent lamp.
Installation of fluorescent lamp holders, stwijtstarter holder, ballest and inter
connection one of them, fit tube and starter antheot to supply.

[5]
Introduction of ring circuit.

Installation of four numbers of 15Amp power ®isocket in ring circuit with
16Amp sp MCB
[5]

Relation and connection of Ballest power arfaktwattage.
Installation of two number of 20Watt tubes wdtbWatt ballest in series

[5]
Introduction of capacitor connection with tuet
Install, two numbers of 40Watt tube in paralleh separate ballast and power
factor connection condenser.

[5]
Introduction of LED lamp
Install different types of LED lamp with dimm&witch

1. Electrical wiring Fundamentals — Folay
2. Electrical installation and workshop practice — FTBompson
3. Conductor Technical manual — Cable manufacturer
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Principles of Electrical Engineering

EG 1215 EE
Total: 7hours /week
Year: I Lecture: 4 hours/week
Semester: Il Tutorial: hours/week

raletical: hours/week
Lab: 3 hours/week

Course Description:

This course provides a basic framework for undadstey the fundamental concept of electric
circuits. The course deals with circuit fundamentald electrostatics and electromagnetic
phenomena.

Course Objectives:

After completing this course the students will béeao:

1. understand the fundamental concept of electriaitsc

2. understand the fundamental principles of elecyicitagnetism
3. understand the electromagnetic phenomena andgteagons

Course content:

Unit 1: Basic Concept of Electricity [10]
1.1. Matter, molecule and atom
1.2. Electric charge and current
1.3. Conventional versus electron flow
1.4. Potential difference and electromotive force
1.5. Conductors, insulators and electron flow
1.6. Resistance and its variation with temperature
1.7. Direct and alternating current
Unit 2Electric Circuit Fundamentals [12]
2.1  Definitions of Electric current and voltage
2.2  Circuit elements: Resistor, Inductor, Capacitor
2.3 Voltage and current sources
2.4  Independent and dependent sources
2.5  Series and parallel circuits
2.6 Ohm'slaw
2.7  Voltage divider circuits and Kirchhoff's Voltage Wa(KVL)
2.8  Current divider circuits and Kirchhoff's CurrentwgKCL)
2.9  Electric power and energy
Unit 3Electrostatics [10]
3.1 Laws of electric forces
3.2  Electric field and electric field intensity
3.3  Electric fluxes and flux density
3.4 Dielectrics, permittivity and relative permittivity
3.5  Electrostatic induction phenomena
3.6  Electric potential, potential difference and potaingradient
3.7 Capacitors and capacitance
3.8  Series and parallel connection of capacitors
3.9 Factors affecting capacitance
3.10 Some constructional examples of practical capacitor
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3.11 Energy stored in charged capacitor
3.12 Charging and discharging of capacitor, time cantsfar

charging/discharging
Unit 4 Magnetism and Electromagnetism [12]
4.1  Definition of magnetic field, magnetic flux, fluedsity, filed intensity and
permeability of magnetic material, domain theorymafgnetism
4.2  Permanent magnets and electro-magnets
4.3 Permeability and relative permeability of magnetiaterial
4.4  Dia-magnetic, para-magnetic and ferro-magnetic nase
4.5 Magnetic field due to current carrying conductorce on a current carrying
conductor
4.6  Hysteresis loop for magnetic material, hard and m@fgnetic material
Unit 5 Electro Magnetic Induction [8]
5.1 Relation between electricityand magnetism, produmctif induced emf&
current
5.2 Faraday's laws of electromagnetic induction, dioecof induced emf&
current.
5.3 Lenz's law, dynamically induced emf, statisticatigiuced emf.
5.4  Self-inductance, coefficient of self-inductance,(Mutual inductance,
coefficient of mutual inductance (M), coefficierftapupling.
5.5 Energy stored in a current carrying inductor
5.6 Inductance in series, inductance in parallel.
5.7  Magnetic circuit concept, analogy to electric citcu
Unit 6 Electrolysis and its Application [8]
6.1 Faraday’s law of electrolysis and its applications
6.2  Primary and secondary cells: definitions and exasyphternal resistance of
cell
6.3 Lead acid cell: construction, chemical reactionmycharging and
discharging, methods of charging (constant volags constant current
charging)
6.4  Dry cell, Mercury cell, Ni-Cd cell, Li-ion cell
6.5 Series and parallel connection of cells
Practical Exercises: [45]
1. Use of Ammeter and Voltmeter to measure currentvattdge. Identify and scale and

©CoNokrwWN

range settings of such meters.

Verification of Ohm’s law

Verification of Kirchhoff's current and voltage Iaw
Resistance and resistivity of wire

Wheatstone bridge

Charging and discharging of capacitor

B-H Curve for hard and soft magnetic materials
Basic application of electromagnets
Electromagnetic induction

10 Inductance and capacitance in DC circuits
11.Measurement of internal resistance of batteries
12.Charging and discharging of lead acid battery

References:
1. A textbook of Electrical Technolo@py B.L Theraja and A.K. Theraja
2. Fundamentals of Electrical Engineerity J. B. Gupta
3. Principles of Electrical Engineeringy Vincent Del Toro
4. Foundations of Electrical Engineerirzy R.J. Cogdell
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Second YedFirst Semester)
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Third Semester
Subjects:

EG2111CTComputer Programming

EG2112EXBasic Electronics

EG2113CE Civil Construction and Survey

EG2114 EE Electrical and Electronic Engineering Material
EG2115EEElectric Circuit Theory

EG2103MGPrinciples of Management and Costing
EG2116EEElectrical Installation |

EG2117EEElectrical Engineering Drawing |
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Computer Programming

EG 2111CT
Total: 5hours /week
Year: 1 Lecture: 2 hours/week
Semester: | Tutorial: hours/week

raetical: 3 hours/week
Lab: hours/week

Course Description:

This is an introductory course covering programnpnigciples. It has major focus on learning
programming syntax and solving engineering problasisg C language.

Course Objectives:

On completion of this course the students will ble &0

1. Introduce students with programming principles.

2. Acquaint them with C programming syntax.

3. Develop programming skills.

4. Apply programming skills to solve engineering pebb.

Course content:

Unit 1. Programming Fundamentals [4]
1.1 Introduction to programs and programming languages
1.2  Types of programming languages
* Low level languages (Machine language and asselabfjuage)
* High level languages (Basic, Fortran, Cobol, PagealC++, Visual C++,
Visual Basic, Java etc.)
1.3  Program design methodology: Algorithm and flow-¢kar
1.4  Stages of software development: Analysis, Codingsting and debugging,
Program Documentation etc.
Unit 2.  Introductionto C [6]
2.1 Clanguage basics character set, keywordstifiées, constants and variables,
expressions, statements and comments.
2.2 Data type
2.3  C operators, precedence and associativity,ersion specifications.
2.4  Input/output statements
2.5  Built-in functions and inclusion of header $ile
Unit 3.  Control statements and loops [8]
3.1 Conditional operators
3.2 if, if — else,nested if-else, switch statements
3.3 forloop
3.4  while, do — while loops
3.5 Nested loops
Unit4.  Arrays and strings [4]
4.1 Introduction to arrays
4.2 Initializing arrays
4.3  Multi-dimensional arrays
4.4  Strings
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4.5 Introduction to Pointers
4.6 Introduction to structures and unions

Unit 5. Functions [4]
5.1  Defining functions
5.2  Function arguments
5.3  Recursive functions
5.4  Preprocessor directives: Macro expansion dadniclusion
Unit6.  File Handling [2]
6.1 Creating and processing data files
6.2  Opening and closing data files
6.3 Input/output with data files
6.4  Formatted/unformatted data files
Unit 7.  Project Work [2]
7.1  The students will be assigned (individually ior group) a programming
problem. The students are required to analyze rtbielggm and implement the
C programming concept to prepare program with bdsatimentation.
Practical Exercise [45]

1. Initial practical works will emphasize on familiaation of C compiler and implementing
basic syntax. (2 sessions)

2. Additional lab exercise will focus programs illueing the use of the following concepts: (10
sessions)

~PQoo0 T

conditional statement
loops

arrays and strings
functions

structures and unions
file handling.

3. The remaining lab sessions will be used for coding testing of project work as well as
evaluation purpose. (3 sessions)

Text Books:
1. Kelly and Phol, A book on C
2. YeshavantKanetkaf|l.et us C”, BPB Publishers

Reference Books:

o0hs®w

Kerighan, Brain and Dennigthe C programming languagje

V. Rajaraman, Computer programming in G'Prentice Hall of India

E. Balaguruswami, “®gramming in ANSI C Tata Mc-Graw Hill

Byron Gottfried, “Schaum’a Outline of ProgrammingwC”, 2" Edition, Tata
McGraw-Hill Publishing Company Ltd.
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Basic Electronics

EG 2112EX
Total: 6hours /week
Year: [l Lecture: 3 hours/week
Semester: | Tutorial: hours/week

raletical: hours/week
Lab: 3 hours/week

Course Description:

The use of electronics, specifically the semiconaohgcin electrical controls has expanded in
recent years has made a strong need of knowledgledtronics for technician.Keeping in view
with this need, the electronics course has desigmedovide practical and essential theory about
modern components in particular on linear circuits.

Course Objective:

On completion of this course the students will ble &0
1. provide practical and essential theory on modegntednic linear components
2. provide technical and analytical skills to use lec&onics in electrical controls

Course Content:

Unit 1.  Introduction : [1]
1.1  Importance of electronics in modern society.
1.2  Use of electronics in electro mechanical cdrstlystem and automation.
Unit 2. Introduction to electronic passive components [6]
2.1 Resistors and potentiometers
* Introduction, Classification and Demonstration afigus types of Fixed
Resistors and Variable
* Resistors, Resistor Color Codes.
» Resistor Circuits. Series Circuit, Parallel Circaiid Series - Parallel
Combined Circuits.
» Characteristics, Application and Demonstration béfimistors, LDR.
2.2. Inductive components
» Introduction, Classification and Demonstration afigus type of to
Inductive Components and basic
2.3 Construction.
* Types of Inductors used in electric & electronicait.
* Inductance Circuits. Series Circuit, Parallel Citeund Series - Parallel
Combined Circuits.
Capacitors
* Introduction, Classification and DemonstratiorCafpacitance and
Capacitor and basic construction and units.
* Types of Capacitors and their application in Eieatr& Electronic
circuit.
» Capacitor Circuits. Series Circuit, Parallel Citcamd Series - Parallel
Combined Circuits.
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Unit 3. Miscellaneous components and accessories [4]
3.1 Loud speakersand microphones
* Introduction to dynamic Loud Speaker, Head PhonesEar Phones.
» Basic construction and principles of operation aéfdphone.
» Introduction, Classification and application Varstypes of Microphones
(Carbon Microphone, Dynamic Microphone, Ribbon Mynone,
Condenser Microphone).
3.2  Allied components
» Basic construction, principles of operation andl@pgion of Switches,
Magnetic Relays, Fuses and PCBs.
» Demonstration of above components and briefing tygplication.
» Basic construction, principles of operation CathBdg Tube (CRT).
Unit4.  Principles of semiconductors [3]
4.1  Introduction to Semiconductor, Atomic structu®emi-conductor Crystals
and their characteristics.
4.2  Adding impurities to semiconductors, Donor &adeptor impurity in
intrinsic Germanium.
4.3 N Type and P Type Semiconductor.

Unit5.  Semiconductor diode [4]
5.1  PNjunction diode
* Introduction to PN Junction Diode, basic constactiforward and
reverse characteristics.
* Types of Diode and their application in Electriddtlectronic Circuit.
» Checking of Diode using Ohm Meter.
5.2  Zener diode
» Basic construction and operation of a Zener diode.
» Forward and reverse bias Characteristics of a Zaioee.
* Application of Zener Diode as a Voltage Regulator.
Unit 6.  Introduction to bi-polar junction transistor (bjt). [4]
6.1  Basic structure of BJT, PNP and NPN type.
6.2  Biasing of PNP and NPN Transistor principlespération.
6.3  Voltage and Current Characteristics. Input @atpbut Characteristics,
Collector current as a function of base currentr(ifaof Collector
characteristics curve), Cutoff,Saturation and D@d.bne.
6.4  Demonstration various types of Transistorsn3istor Rating and
interpretation of Transistor Data sheet.
6.5  Testing of Transistor by using Ohm meter.
Unit 7.  Transistor amplifiers circuits [9]
7.1  Introduction, Principles of operation and eu&eristics to Common Emitter
(CE) Amplifier, Common Collector (CC) Amplifier ar@ommon Base (CB)
Amplifier circuit.
7.2  Transistor Leakage currerddd, Ices &lceg)& Temperature stability
Transistor circuit, use of Heat sink to prevent Tnensistor from overheating.
Unit8.  RC coupled small signal common emitter amplifier P]
8.1 Introduction and principles of operation Classperation (Class A, Class B
and Class C) of RC coupled Amplifier, Transformeugled Amplifier and
Direct coupled Amplifier circuit.
8.2  Introduction to feedback. Positive and Negat@esiback in Transistor
Amplifier.
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Unit 9. Special semiconductor devices [9]
9.1 Basic construction, Voltage - Current charasties and application of SCR,
UJT, JFET, MOSFET, Photo Diode, Opto Coupler anch®tr Diode.

LIST OF LABORATORY EXPERIMENTS: [45]
Introduction to Laboratory Equipment.

Measurement of Voltage, Current , Resistance andsS& Parallel Resistance Circuit
PN Junction Diode and Zener Diode Characteristics.

Diode Rectifier and Filter Circuits.

Testing BJT Transistor CE Characteristics.

Transistor Small Signal CE Amplifier Circuit.

Testing JFET Transistor Characteristics.

Testing SCR Characteristics.

N~ WNE

Reference Text Books:
1. Basic Electronics by Bernard Grob
2. Electronics Principles byMalvino
3. Electronic Devices by Floyd
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Civil Construction and Survey

EG 2113 CE
Total: 6hour /week
Year: [l Lecture: 3 hours/week
Semester: | Tutorial: hours/week

raetical:3 hours/week
Lab: hours/week

Course Description:

This course deals with the fundamental conceptinfe/ing & basic civil construction works
related to electrical Engineering.

Course Objectives:

On completion of this course the students will ble &o:
1. Describe building materials, walls, roofs, floayuhdation, cable trench, select and use
correct building materials
2. Understand concrete and mortar mixes
3. ldentify and use surveying instruments to measemgth, angles, and heights.
4. Level survey and peg for overhead power lines.

Course contents:

Section A: Civil Construction
Unit 1. Introduction [5]
1.1  Construction materials, types of materials, avditgl{sand, line, cement,
brick, block, wood, steel etc.), their main chagaistics, supply sources and
prices.
1.2  Walls — load bearing and partition, their featuraaferial used and
construction.
1.3  Types of roofs — pitched and flat, their features
1.4  Floors — solid and suspended floors, their features
1.5 Cable trench through floor, its construction detail
Unit2.  Foundations: [6]
2.1  Basic soil mechanics, basic requirements for lagating structures, drainage,
soil bearing capacity.
2.2 Functions of foundation
2.3  Types of foundations commonly used with special lesss on electrical
machines, poles and towers, requirements and destgna.
2.4  Foundation plans and sections — interpretationuesed
2.5 Concrete mixes and mortar preparations, use arlccappns
2.6
Unit3.  Walls and Supports [4]
3.1 Load bearing walls/support — brick, concrete bl@tkne and rubble, method
of construction and tools used
3.2  Openings in walls — for doors, window etc. Useinfel, sills and jambs.
Timber and steel for construction of window and doeethods of
construction

71



Unit4. Drainage [5]
4.1. Need for adequate drainage in and around the bgildi
4.2. Simple surface water drainage system, water flancpple.
4.3. Combined surface water and sewage drains, connemtid fittings
Practical Exercises: [15]

1. Tour around the campus and nearby building to cotetructional features.

2. Safety in building sites — use of scaffolding, laddoist and lifting equipment. Damper
from falling objects, safe handling, stacking ofterals.

3. Observe drainage, trench system around the campasad plumbing system

4. Read and interpret civil/building drawings in détai

Section B: Surveying

Unit 5. Introduction [4]
5.1.The need for surveying and leveling in overheaconstruction
5.2.Principles used in surveying and labeling
5.3.Major divisions of surveying

Unit 6. Distance Measurement [4]
6.1 The chain and tape — their construction, use aral ca
6.2 How to use a tape — errors and accuracy in taping
6.3 How to use a chain — accuracy in chain measurements

Unit7.  Angle Measurement [6]
7.1  Measurements of horizontal angles by using compesssl, and theodolite
7.2  Measurement of vertical angles using theodolite dmdmeter
7.3  Methods of measuring vertical heights

Unit 8.  Leveling for Building Sites [5]
8.1  The Principles of leveling choice of datums atstaff and level.

Unit9.  Survey and Leveling of Power Lines [6]
9.1 The principle factors in routing overhead poleegs, leveling, surveying and

pegging of route

Practical Exercises: [30]

1. Identify instrument and equipment commonly useslurveying
2. Measure with tape and chain over different grousnti@ions and record distance
measurement

o0k w

Perform distance measurement across an obstacle

Perform measurement of horizontal and vertical emngl

Perform measurement of vertical heights (overhaseddoles, towers)
Draw cross-section of a site to show variationevel

References:

=

Reinforced Concrete Foundatitwy Fergusen

2. Atext book of Surveyirfgy C. L. Kochher
3. Standard Handbook of Civil Enginedrg F.S. Neritt
4. Building Drawingsby Shaha
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Electrical and Electronics Engineering Material

EG 1214 EX
Total: 4hours /week
Year: [l Lecture: 4 hours/week
Semester: | Tutorial: hours/week

raletical: hours/week
Lab: hours/week

Course Description:

This course deals with the properties of Magn®&esistor, and Dielectric and Semiconductor
materials from the peripherals of electrical engine

Course Objectives:

On completion of this course the students will ble &o:

1. identify and use magnetic materials used in elegitsystem

2. identify the working of semiconductor material

3. get knowledge of dielectric,Dielectric, Resistboys

Course content:

Unitl.  Conducting Material [8]

1.1 Description of commonly used resistors, alloys afll, Iron, Chromium,
Aluminum.

1.2 Band structure of conductors, energy gap

1.3 Electrical properties: resistivity, conductivitgffect of temperature, concept of drift
and mobility

1.4 Resistor alloys:
1.4.1 Alloys of Ni, Fe, Cr, Al
1.4.2 Mechanical characteristics
1.4.3 Industrial application

Unit 2. Magnetic material [20]

2.1.Classification based on ferrous material andfeorous material
2.2.Use and their characteristics
2.3.B-H characteristics
2.4.Hysteresis loop, eddy current losses
2.5.Magnetic permeability and susceptibility
2.6.Domain structure
2.7.Ferrous materials
2.7.1. Common ferrous materials and their engineeringatttaristics
2.7.2. Industrial applications
2.7.3. Corrosion: cause , effect and methods of prevention
2.8.Non-ferrous materials
2.8.1. Common non-ferrous materials and engineering cheniatics
2.8.2. Some non-ferrous alloy (copper, aluminum, brassnte, silver, gold) and their
Industrial application
2.8.3. Carbon as an electrical material, its product (bes$ and application
2.8.4. Chemical/corrosion characteristics of some commasBd non-ferrous metals
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Unit 3. Dielectric materials [18]

3.1 Definition of dielectric, macroscopic approach
3.2  Polarization, Dielectric constant, Electric Dipal®ment, Electronic
polarization, lonic polarization
3.3  Dielectric breakdown
» Dielectric breakdown in gases
» Dielectric breakdown in liquids
» Dielectric breakdown in solids
3.4  Ferro electricity and Piezo-electricity
3.5 Properties of some dielectric materials
3.6 Insulating materials
3.7 Identification of insulating materials in generakg and their characteristics
3.8  Electrical characteristics of some insulating matsre.g. plastics, resign,
porcelain, glass, fiber glass, mica, oil, insulgtiarnishes, gases (SF6)
Unit4.  Semiconductor materials [14]

4.1.Definition, elements of semi-conductor matetialectrical nature.
4.2.Band structure of Group IV materials, energy.ga

4.3.Atomic structure of silicon, germanium

4.4.Formation of electron and hole

4.5.Electrical conduction in semi-conductors

4.6.Intrinsic and Extrinsic semiconductor, concapdoping

4.7.N type semiconductor

4.8.P type semiconductor

References:

1. Electrical engine mater, P.B. Tonega
2. An Introduction to Electrical engine, C.S. Irdahva
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Year: 1
Semester: |

Electric Circuit Theory
EG 2115 EE

Total: 7hour /week
Lecture: 3 hours/week
Tutorial: 1 hour/week

ratical: hours/week

Lab: 3 hours/week

Course Description:

This course elaborates the electric network thesramal incorporates fundamental concepts of
AC networks along with three phase systems.

Course Objectives:

On the completion of this course, the studentsvélable to:
* understand the basic circuit theorems and theilicgijon for analysis of DC networks
» gain the fundamental knowledge of AC circuits andlgsis of AC networks
* understand the 3 phase AC systems and their appfica

Course contents:
Unit 1: DC Network Theorems and Circuit Analysis [10]
1.1. Thevenin’'s theorem
1.2.  Nortorn’s theorem
1.3.  Superposition theorem
1.4. Maximum power transfer theorem
1.5. Mesh current method of circuit analysis
1.6. Node voltage method of circuit analysis
Unit 2: AC Fundamentals [24]
2.1 Generation of alternating voltage & currentgjations of alternating voltages &
currents, Sine Wave.
2.2 Terminologies: Frequency, time period, ampbtuahgular velocity, average
value, rms value, phase & phase differences.
2.3 Average &rms value of different waves
24 Representation of alternating quantities vedtagram, Vector diagram of sine
waves of same frequency, addiction & subtractiomaf alternating quantities,
different form of vector such as trigonometricattym, polar form, Cartesian
form. Use of 'J' operator & its significance.
2.5 AC through pure ohmic Resistance, phaser diagr@ave form of current &
voltage, wave form of power & necessary mathemigixpression with analysis
2.6 AC through pure inductance only, phaser diagrarave form of current &
voltage, power, variation of reactance with freguen
2.7 AC through pure capacitor only, phaser diagraawe form of current, voltage,
power & necessary mathematical expression withyarsal
2.8 Analysis of series R-L, R-C, R-L-C circuits
2.9 Analysis of parallel R-L, R-C, R-L-C circuit
2.10 Resonance in AC series circuit
2.11 Resonance in AC parallel circuit
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Unit 3:

2.12  Related numerical problem.

Three phase system [11]
3.1 Generation of three phase voltages, phase segughase sequence at load, star
&delta connection, neutral point.
3.2 Value of voltage & current in star &delta cootien balanced.
3.3 Power consumed by star/s connected balancdd loa
3.4 Effect of unbalanced load in three phase systement through the neutral.
3.5 Star delta or delta star conversion.

3.6 Related numerical problems.
Practical [45]
1) Handling of oscilloscope to measure ac quastisiech as peak values, rms value, tune
period & frequency.
2) Measurement of voltage, current & power of R-Is&Zies circuit.
3) Measurement of voltage, current & power in RIR& parallel circuit.
4) Performing resonance analysis of R-L-C series
5) Analysis of R-L series circuit & R-L series aiitwith the help of oscilloscope.
6) Study of 3 phase circuit in star/delta conneti@dnced load & measurement of power.
7) Study of unbalanced three phase circuit with/dgédta connected loads.
8) Changing & discharging of capacitor using ossitiope.
9) Verification of maximum power transfer theorems.
References:
1. Atextbook of Electrical Technoloypyy B.L Theraja and A.K. Theraja
2. Fundamentals of Electrical Engineerity J. B. Gupta
3. Principles of Electrical Engineeringy Vincent Del Toro
4. Foundations of Electrical Engineerirgy R.J. Cogdell
5. Network analysis and synthesis by sudhakar angashamohan
6. Fundamental of Electrical Engineering by Ashpha &ins
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Principles of Management and Costing

EG 3101MG
Total: 4 hour /week
Year: [l Lecture: 4 hours/week
Semester: | Tutorial: hours/week

raletical: hours/week
Lab: hours/week

Course description:
This course is designed to develop understandingtalrinciples and functions of management.
It also deals with basicconcepts of accountingebeand cost analysis and project risk.

Course Objectives:

After completing this course, the students willdixe to

1. Familiarize with organization and management.

2. Explain human resource management, motivation eadelrship.

3. Apply skills for cash flow transaction, depreciatiand rate calculation.

Course Contents:
First Part: Management

Unit 1: Organization and Management [6]
1.1 Definition of Organization and Management
1.2 Need of Management
1.3 Principles of Management (Henri Foyal)
1.4 Functions of Management (Planning, Organiz@aptrolling, Supervision, Directing,
Leading, Motivation etc.)
1.5 Types of Ownership and hierarchy level (infyrie

Unit 2: Human Resource Management [8]
2.1 Introduction
2.2 Job Analysis
2.3 Recruiting Sources
2.4 Manpower Selection Process
2.5 Selection Devices
2.6 Socializing the new employees
2.7 Labor Welfare Schemes
2.8 Accidents and Safety measures

Unit 3: Motivation and Leadership [8]
3.1 Definition
3.2 Need and Functions of Leader
3.3 Managers as a Leader
3.4 Motivation Theory: Maslow’s Need theory, Heralpe two factor theory and MCGregor
theory x and theory Y
3.5 Method of improving motivation
3.6 Job satisfaction and job enrichment
3.7 Disciplinary problems faced by managers
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Unit 4: Strategy and Environmental Scanning [6]
4.1 Strategy with strategic plan
4.2 Environmental Scanning (External plus Inteduadlysis)
4.3 Project analysis and project appraisal
4.4 Environmental and Technology (Today Perspectivih case study)
4.5 Technology and Society

Unit 5:Marketing [8]
5.1 Definition of market and marketing
5.2 Marketing Mix
5.3 Definition of FMCG and One Time Purchase goods
5.4 Understanding consumer Behavior and consuntisfagaion
5.5 Concept of channel of distribution (For heagyipment, one time purchase items)
5.6 Sales Promotion
5.7 Direct Advertising (Target Group)
5.8 Role of technical manpower in marketing process

Second Part: Estimating and Costing

Unit 6: Introduction and basic account concept. (ibrief) [12]
6.1 Role of engineering /technical manpower ofdfganization
6.2 Types of engineering economics decision
6.3 Finance and Capital Management
» Sources of finance for investment
» Concept of assets and liabilities
» Concept of fixed capital and selection of machowd
» Concept of working capital and calculation
» Accounting - Basic Concept (definition, objectivaasl importance of accounting,
concept of debit and credit, concept of journal Eader, profit and loss account,
balance sheet)
* Simple and compound interest rates, effective @steaind continuous compound
interest
» Depreciation methods, straight line, declining hatamethod.
» Cash flow, Net Present Value and Payback Period.
* Related numerical problems on interest and depreciand NPV.

Unit 7: Benefit and Cost Analysis [6]
7.1 Calculation of benefits and costs
7.2 Definition on Benefits/Cost (B/V)ratio
7.3 Relation between B/C ratio and NPV
7.4 Related numerical problems on 7.1

Unit 8: Project Risk [6]
8.1 Definition of project risk
8.2 Sensitivity analysis
8.3 Breakeven analysis
8.4 Scenario analysis
8.5 Related numerical problems on 8.2, 8.3 and 8.4
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Suggestions for Instruction:

1.

NoOos~WD

Lectures

Guest speakers from industries

Student’s presentations

Case studies from industries

Industrial visits

Use calculate or/and interest factor table durimgudation demonstration.

Give examples of locally operating engineeringwaiitis and projects as much as
possible

References:

1.

Principles of Management, Philip Kotler, TEE Puétion

2. Industrial Engineering and Management, TR Banga
3.
4. Agrawal, G.R (2003) Principles of Management in &lep.K. Publishers and

Industrial Management, VK Sharma, OP Harkut

distributors, Kathmandu, Nepal

Mahajan, M. (2002), Industrial Engineering and prcttbn management (2nd ed.),
DhanpatRai and Co. (P) Ltd., Delhi

Chan S. Park, 2002,Comtemporaru Engineering Ecargmhird Edition, Prentice-
Hall IndiaPvt. Ltd., New Delhi, India, ISBN-81-208:43-X.

R Panneerselvam, 2001, “Engineering Economicsst Edition, Prentice-Hall of
India Pvt. Ltd., New Delhi, ISBN-81-203-1743-2

Decenzo, David A. and Robbins, Stephen P. (19%fsdPal/ Human Resource
Management (3rd ed.), Prentice Hall of India, Neg

Dessler, Gary (2002). A Framework of Human Resailanagement (2nd ed.)
Pearson Education Asia, India.
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Electrical Installationl

EG 2116 EE
Total: 6 hours /week
Year: [l Lecture: hours/week
Semester: | Tutorial: hours/week

raletical: 6 hours/week
Lab: hours/week

Course Description:

This course deals with PVC and metal conduit wirfirogm supply intake to load point, conceal
wiring in new buildings and motor starters.

Course Objectives:

On completion of this course the students will bke o:

1.
2.

©ONOOAW

Identify wiring system, wiring accessories, prokectdevices;

Select and install accessories and fitting for &pt 3ph wiring Systems with PVC conduit,
ms conduit:

Read and interpret architectural plan with eleatriay-out, prepare Schedule

of quantities and cost estimate

Read circuit diagram and install according to caagr

Install and test earthing system;

Test the installation system

Understand and use rules of wiring and code oftjzeac

Course content:

Unit 1. PVC Conduit wiring preferably in Cubical [10]

1.1 Identification and selection of pipe, junction b»end, tee, reducer etc. Symbols,
layout diagram and connection diagram.

1.2 Perform installation of two lamps in series corgdlby a common switch and
observe the light output. Reconnect those two lampsrallel and observe light
output and compare with the previous case. Carryaantinuity test, polarity
test & insulation test.

1.3 Perform the installation of two lamps controlled two way switches. Use
second method (live line on both switches) as pgout diagram. Carry out
continuity test, polarity test

Unit 2. Metal conduit wiring preferably in cubical [5]

2.1 Introduction of different types of light fixture#heir comparison and application
(incandescent light fixtures, fluorescent lighttdves, compact fluorescent lamp,
CFL fixtures, streetlight fixtures, flood light fixre, surface, recessed type fixtures)

2.2 Install one fluorescent tube light fixture and waitt incandescent lamp in
parallel controlled by two separate switches in plaee; marking as per lay-out,
carryout continuity test, Polarity test and funnotio

Unit 3. Installation of Distribution Board [5]

3.1 Introduction of the wiring accessories such as @dwisocket, distribution box,
junction box, pull box, their construction and ftioa.

3.2 Protective devices: such as fuse, MCB, MCCB, EL{yBes and Application

3.3 Install two /up to three numbers of 5/15Amp swistdtket in parallel controlled
by a 16Amp marking as per lay out diagram and cartriest.
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Unit4. Consumer Intake [7]
4.1 Preparation of connection diagram and descripgbrMCB, DB, and kWh
meter, power circuit, Nos. of socket, light cirguitumber of lamps, incoming
cable, MCB, outgoing cable, MCBs
4.2 Install 6 ways MCB distribution board as a consugentrol unit along with kwWh
meter
Unit 5. Installation of Earth Electrode [7]
5.1 Purpose of earthing, Earth loop impedance, typesdem earthing, protection of
earthing, electrode, plate, rod, mesh., star, sispth, 8 S.W.G wire, strip,
charcoal, common salt, watering provision braziRgotection, function, test,
recommended ohm, correction.
5.2 Install the electrode and test it with an earttete§ Newearthing ii) Existing earthing
Unit 6.  Wiring Project in Cubical [7]
6.1 Prepare plan in Elevation of the Cubical witlediical lay-out diagram of a
wiring system with 6-ways DB (two light circuit, pjower socket, two spare
MCB),2x40 fluorescent lamps, celling dome, wall brackedl|l dell, power
sockets, dimmer, regulator
Unit 7. Installation Testing [7]
7.1 Describe importance of testing procedure asiihig instruments. Continuity test,
Insulation test, Polarity test.
* Perform test on previous project with no bulbsegiswitch ON and all bulbs/
fuses switch OFF.
* Prepare list of material
Unit 8. Installation of Fan/Pump motor [7]
8.1 Installation of 1ph — Universal/ capacitor starun motor with DP switch and
protection (use multicore cable with saddle, Dimttof rotation, Clockwise/
Anti clockwise
Unit 9. Use of DOL starter for motor [7]
9.1 Replace DP switch by DOL starter in the abae |
Unit 10. Use of reversible starter for three phase motor [7]
10.1 Connect and start 3 phase, Squirrel cage fiosumotor (up to 3H.P.) using
drum types reverse switch and HRC fuse to run tbmn both direction
Unit 11. Star/Delta starting of 3 phase motors. [7]
11.1 Using basic circuit diagram, connect and 3jér induction motor withy/A drum
type switch and TP MCB.
Unit 12. Connection of meter and indicator [7]
12.1 Voltmeter, ammeter, CT, selector switch, RYiglicator in a typical DB.
Understand the circuit Diagram. .
Unit 13. Observation visit [7]
13.1Visit to understand the PVC pipe laying fomoceal wiring of new building.
Identify switch point, light point, socket pointirjction point, DB
References:

Electrical wiring Fundamentals, Foley

Electrical Installation and workshop practice, FTGompson
Electrical Installation, estimation costing, J.Bugka
Manufacture’s catalogue for starters, MCB, MCCB(H_etc.
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Electrical Engineering Drawingl

EG 2117 EE
Total: 3 hours /week
Year: [l Lecture: hours/week
Semester: | Tutorial: hours/week

Practical: 3 hours/week
Lab: hours/week

Course Description:

This course deals with lighting, D.C. motor, D.Gengrator, and motor winding diagrams
distribution diagrams

Course Objectives

On completion of this course the students will dable

1. Know, understand describe and use electrical symbol

2. Read and interpret wiring diagrams.

3. Prepare the layout and wiring diagrams for buildiagd equipment.

4. Prepare schematic diagrams from wiring diagrams.

5. Draw free hand sketches of components, equipmehekatrical circuits.

Course Contents:

1. Introduction to subject, size of drawing ghége of diagrams, drawing symbols.
Draw bell, indicator, fire, and burglar alarm ciitsy explain working principle and lay
out diagram. [2]

2. Draw simple, two way and intermediate switches eation for building lighting and
impulse relay and timer for street lighting. [3]

3. Design connection diagram for ammeter anthwetier
a) Direct on line b) Using shunt and multiplier )bl current transformer and Potential
transformer [3]

4. Draw layout diagram for single-phase consumer Kieitancluding 8-waydistribution
board, eight numbers of 15 amp power socket, twewbyno.of light point and one
single phase pump motor on an architect's floan pfea simple residential building with
four rooms.Make a bill of quantities of all therte requiredor the conceal installation.

[3]

5. Draw connection diagram of DC generatat its control circuit
a) Separately excited b) Series c) Shunt  Caippound wound [3]

6. Draw connection diagram of armature winding asadontrol circuit
a) Series b) Shunt ¢) Compound wound [3]

7. Draw connection diagram of 220V/ 6V.AC to DGheersion adopter with half
Wave and full wave rectification providing necassfilter. [3]

8. Draw wiring and connection diagram for a refrigeratompressor motor circuit using

single phase capacitor motor, starting relay, tlostat and series over load rel§3j}
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10.

11.

12.

13.

14.

Draw connection and diagram of capacitor startacapr run and capacitor start and Run

motor. [3]
Draw Armature winding diagram of 9 slots with 9 eiocolls, pitch of coil 1:5, Simplex

lap winding and discuss about Duplex and Triplerdings. [3]
Draw Armature winding diagram of four pole, piex, retrogressive wave winding with
commutator pitch of 1 and 12. [3]

Draw detail installation diagrams of plate &lede earthing system with watering
provision. [3]

Draw detail layout and installation diagranBgihase 4 wire distribution line along street
with provision for street light, pole, bracketsayspole protection-shackle insulator, stay

insulator set. [3]

Draw detail panel board fabrication diag@@50 Amp incoming MCCB —
3x100 Amp outgoing MCCB —

2x60 Amp outgoing MCCB —

x40 Amp outgoing MCCB —

%20 Amp outgoing MCCB —

%20 Amp Black space
300 Amp TPN Busbar, earth busbar, VolameAmmeter CTS — selector switches,

indicator all complete. [4]

15 Draw layout diagram of typical indoor/ outdoor stat®n —11KV/ 33KV/66KV

system. [3]

References:

» Electrical circuit and machines, E.C Lister

* Practices and procedures of Industrial Electriesigh, L.B. Roe
» Electrical engineering design manual,M.G.Say

» General Electrical Drawing,Surjitsingh

» Electrical Motor repair, Robort Rosenberg

» Design Estimating and Costing, J.B. Gupta
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Second Year (Second Semester)
Subjects:

EG2206EE Microprocessor and Microcontroller

EG2211EE Computer Aided Design

EG2212EX Electronic Devices and Logic circuits

EG2213EE Electrical Installation I

EG2214EE Electrical Engineering Drawing Il

EG2215EE Electrical Machines |

EG2216EE Electrical Measurements and Measuring Instruments
EG2219 EE Power Stations
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Microprocessor and Microcontroller

EG 2206 EE
Total: 5hours /week
Year: Il Lecture: 3 hours/week
Semester: |l Tutorial: hours/week
raetical: hours/week
Lab: 2hours/week
UNIT 1: Intel 8085 Microprocessor: Introduction [8]

1.1 Need for Microprocessors and its evolution

1.2 Intel 8085 Hardware Architecture, Pin desariptinternal Registers, Arithmetic
and Logic Unit,Control Unit

1.3 Instruction word size,Addressing modes, InstomcSet,Assembly Language
Programming,Stacks and Subroutines, Timing Diagrams

UNIT 2: Intel 8085 Interrupts and DMA.: [8]
2.1 8085 Interrupts: Software and Hardware Intdeu@259 Programmable Interrupt
Controller

2.2 Data Transfer Techniques: Synchronous, Asymdu® and Direct Memory Access
(DMA) and 8237 DMA Controller- 8253 Programmabl¢eival Timer.

UNIT 3: Memory & /O Interfacing: [9]
3.1 Types of memory,Memory mapping and addressmg;Ept of I/O map
3.2 Types — I/O decode logic — Interfacing key shats and LEDs — 8279
Keyboard/Display Interface - 8255 Programmablegbenial Interface — Concept of
Serial Communication — 8251 USART — RS232C Intexfac

UNIT 4: Intel 8086 Microprocessor: [10]
4.1 Introduction-Intel 8086 Hardware — Pin desdoipt- External memory Addressing
4.2 Programming model of 8086, addressing, asserdioextives
4.3 Instruction set- data transfer group, Arithmetioup, logical group, control transfer
group, miscellaneous instruction groups
4.4 Some programming examples based on 8086 asstanglage.

UNIT 5 Microcontrollers: Intel 8051 Microcontroller : [10]
5.1 Introduction,Architecture, Memory Organization
5.2 Special Function Registers, Pins and Signatsing and control, Port Operation,
Memory and I/O interfacing, Interrupts, Instructi®at and Programming.
5.3Interfacing with keyboards,LEDs, LCDs, ADC/DAES.
5.4 Introduction to high end processors and Intetida to AVR family architecture
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Practical Lab exercises: [30]

To familiarize with 8085 microprocessor and rurragoam to add two 8 bit data.
Write and execute a program to subtract two 8 diid @dn 8085

Write and execute a program to add two 16 bit dat8086 microprocessor
Write a logic program for the multiplication & dsion of numbers signed &
unsigned both.

Write a logic program to find the square of a numbighout using multiplication
instruction.

Write a logic program to find square of a numbengsook-up table.

Write a logic program to find the factorial of avgh number.

Write a program to control LEDs connected at oufpart of 8051 microcontroller
Write a program to speed of dc shunt motor

0 Write and execute a program for traffic light catr

PR

m

'—‘©.°°.\‘.°’

References:
1. Douglas V Hal, ‘Microprocessor and Interfacing, ghaamming and Hardware’ TMH
2006
2. Liu and Gibson,” Micro computer System 8086/8088ifg architecture,
programming and design’ PHI%edition.
3. K Uma Rao,The 8051 Microcontroller, architectunagramming and applications,
Pearson 2009.
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Computer Aided Design

EG221EE
Total: 5hours/week
Year: [l Lecture: 3 hours/week
Semester: Il Tutorial: hours/week

raletical: 2 hours/week
Lab: hours/week

Course Description:

This course deals with creation of two-dimensiarawing and layout drawing using standard
electrical symbols using AutoCAD. It also dealshwihe inserting dimensions and text in
drawing.

Course Objectives:

After completing this course the students will béeao

1. draw two dimensional objects using AutoCAD,

2. draw electrical layout using standard symbols , and
3. Insert dimension and text on drawing.

Course contents:

Unit 1: Introduction [4]
1.1 Loading AutoCAD, Screen organization
1.2 Communicate with AutoCAD using the keyboar, ¢iirsor menu, the screen
menu, the pull-down menu, the toolbar menu andlihl®gue box
1.3 AutoCAD command and system variables, Commatidims and default
1.4 Setting UNITS and DRAWING LIMITS
1.5 Coordinate System: entering distances and single
Unit 2: Basic Drawing Commands [7]
2.1 LINE command and its options
2.2 POINT command
2.3 XLINE command and its options
2.4 ARC command and its options
2.5 CIRCLE command and its options
2.6 POLYGON command and its options
2.7 PLINE command and its options
2.8 MLINE command and its options
2.9 SPLINE command and its options
Unit 3: Modifying commands [8]
3.1 Object selection methods
3.2 ERASE, OOPS, UNDO, REDO commands
3.3 OFFSET command
3.4 COPY, MOVE, ROTATE, MIRROR, ARRAY commands
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3.5 SCALE, STRETCH commands
3.6 CHAMFER, FILLET commands
3.7 TRIM, EXTEND commands
3.8 EXPLODE, BREAK, LENGTHEN, DIVIDE commands
3.9 PEDIT command
3.10 CHPROP command, Itype, Itscale, Iweight aridrco
3.11 DDSELECT, DDMODIFY commands
3.12 Use of Grips
Unit 4: Drawing Aids in AutoCAD [5]
4.1 ORTHO, GRID, SNAP commands
4.2 ROTATED SNAP, OSNAP commands
4.3 Creation of layers and layer properties
4.4 Point filter
4.5 Use of Calculator
Unit 5: Display commands [1]
5.1 ZOOM, PAN, VIEW commands
5.2 REGEN command
5.3 Creating Viewports
Unit 6: Inquiry Commands [3]
6.1 HELP command
6.2 1D, DIST, AREA commands
6.3 MASSPROP command
6.4 LIST, DBLIST, STATUS commands
6.5 TIME command
Unit 7: Fine tuning drawings [3]
7.1 HATCH and BHATCH commands
7.2 Creating Isometric drawing
Unit 8: Grouping in AutoCAD [4]
8.1 BLOCK, WBLOCK commands
8.2 INSERT, MINSERT commands
8.3 EXPLODE, BASE commands
Unit 9: Working with text in AutoCAD [2]
9.1 TEXT, MTEXT, DTEXT commands
9.2 Justifying text and text fonts
9.3 STYLE command
Unit 10: Dimensioning in AutoCAD [2]
10.1 Dimensioning commands
10.2 Dimension styles and dimension setup
10.3 Dimension scale
Unit 11: Layout Drawing [3]
11.1 Use of AutoCAD Design center
11.2 Layout drawing using standard symbols
Unit 12: Plotting drawings [3]
12.1 Layout management
12.2 Device information, pen parameters, paperaizeorientation

12.3 Scale, rotation and origin
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Practical:

Familiarize with AutoCAD. Week 1

Exercise on Drawing and Modifying commantlédek 2 to |7
Exercise on Drawing Aids and Display Command&gk 8 and]9
Exercise on Inquiry commandg/pek 1D

Exercise on Hatching and Isometric Drawiigdek 11

Exercise on BLOCK commandi\feek 1P

Exercise on Text and Dimension&/¢ek 1B

Exercise on Layout Drawingeek 14

Exercise on PlottingW/eek 1b

©OoNoO~wWDdE

Reference:
1. G. Omura; Mastering AutoCAD, Latest Edition
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Electronic Devices andLogic Circuits

EG2212EX
Total: 6hours /week
Year: 1 Lecture: 4 hours/week
Semester: |l Tutorial: hours/week

raetical: hours/week
Lab: 2hours/week

Course Description:

The use of electronics, specifically the semi-catois in electrical controls has expanded in
recent years has made a strong need of knowledgledatronics for technician engineers.

Keeping in view with this need, the electronics rseuhas designed to provide practical and
essential theory about modern components in péatiom digital circuits.

Course Objective:

On completion of this course the students will ble a0 understand, essential theory and
practical use on digital components.

Course Content:

Unit 1.  Introduction to digital electronics [5]
1.1. Introduction to Analogue and Digital Signal
1.2. Two state operation and its advantages
1.3. Transistor Switch and Relay operation.
Unit 2.  Introduction to number system [12]
2.1 Decimal Number System
2.2 Binary Number System
2.3 Octal Number System
2.4 Hexa -Decimal Number System
2.5 Conversion of Number system
2.6 Addition, Subtraction, Multiplication, Division.
2.7 Signed and Unsigned Binary Numbers.
2.8 Binary Coded Decimal Numbers and ASCII Codes.
Unit 3. Fundamentals of digital electronics [10]
3.1 Introduction to Logic Gates (NOT, AND, OR, NAND, NROXOR).
» Symbols, Truth Tables, Boolean algebra and Asso&tales.
* Boolean algebra and Associate Rules.
* De-Morgan’s Theorem.
* Universal Gate conversion.
* Minimization of Logical Expressions using Booledgedra.
» Application of Karnaugh Map (K-Map) for minimizaticof Logical
expressions.

Unit 4. Introduction to combinational logic devices [8]
4.1.Encoder / Decoder-Decimal to Binary, Binaryai@ay Code, Priority Encoder.
4.2.Seven Segment Display Decoder.
4.3.Multiplexer and De-Multiplexer.
4.4.Parity Generator and Checker.
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4.5 .Half Adder, Full Adder andSubtractor.
4.6.Nibble and Bite Adder and Subtractor.

Unit 5. Introduction to logic families and basic characteistics [8]
5.1. TTL Family and Devices.
5.2. CMOS Family and Devices.
5.3. ECL Family and Devices.
5.4. Comparison of above mentioned Logic families imtgiof Input/output
Voltage, Current, Supply
5.5. Voltage, Operation temperature, Fan-in, Speed amse\MVargin.
5.6. Standard available Devices in different families @ompatibility.
5.7. External Driving Devices. Opto -Coupler, LED, Reday
Unit 6.  Introduction to sequential logic devicesl [4]
6.1 Mono-stable, Bi-stable and Astable Devices.
6.2 Latches and Filp-flop.
6.3  Triggering of Flip-flop.
6.4 SR and D Flip-flop.
6.5 Clocked Flip-flop.
6.6 JK, T Flip-flop.
6.7 Master —Slave Flip-flop.
6.8  Synchronous and asynchronous Counter.
6.9 Binary Counters, BCE Counters and Mode N counters.
6.10 Shift Registers — Shift left and Shift Right.
6.11 Serial and Parallel registers.
6.12 Ring Counters.
6.13 Application of counters — Digital clock, FrequerCgunter.
Unit 7.  Introduction to analog and digital conversion [8]
7.1  Analogue to Digital (A/D) Conversion.
7.2  Digital to Analogue (D/A) Conversion.
7.3  Basic characteristics of Converters — accuracyspeed.
Unit 8.  Introduction to memory and addressing [5]
8.1 Functions of Flip-flop as Memory.
8.2 Types of Memory: ROM, RAM, PROM, EPROM, EEROM, UVBR!.
8.3  Static and dynamic Memory.
8.4 Memory addressing and address decoding logic.
LIST OF LABORATORY EXPERIMENTS [30]
1. Transistor Switch and Relay Control
2. Function and Operation of Logic Gates and Verifarabf Truth Table.NOT, AND, OR,
NAND , NOR, XOR
3. Multiple (Three and Four) Input Gates.
4. Verification of De-Morgan’s Theorem.
5. Construction and verification of Encoder and Decode
6. Construction and verification of Flip-Flops
7. Construction of Mono stable, Bi- Stable, Astablaulfidvibrators using 555 IC
8. Analogue to Digital (A/D) conversion using R- 2Rdaeer Circuit.
References:

1. Digital Computer Electronics by Albert Paul Ma,
2. Digital Principles and Applications by Malvind,P and Leach, D.P.
3. Electronic Devices and Circuits by J.B. Gupta
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Electrical Installationll

EG 2213 EE
Total: 5 hours /week
Year: 1 Lecture: hours/week
Semester: |l Tutorial: hours/week

raetical: 5 hours/week
Lab: hours/week

Course Description:

This course deals with industrial control of mofodistribution overhead practices and
installation of stand by generator.

Course Objective:

On completion of this course the students will ble &o:

1. Read and interpret connection diagrams of the thihese induction motors.

2. Connect and start three phase induction motorsweittous control and protection
arrangements.

3. Connect and startthree phase induction motor friogiesphase supply.

4. Install overhead line work such as pole erectiomdeictor stringing, cable termination, Do-
fuse, L.T.panel)

Course Contents:

Unit 1

Unit 2

Unit 3

Unit 4

Unit 5

Unit 6

Unit7

Unit 8

Draw complete connection diagram with help of gieentrol diagram and connect and
start three phase squirrel cage induction motangusne air break contactor on
position Indicator controlled from one station [6]
Draws complete connection one diagram and stagetphase squirrel cage induction
motor usingone air break contactors, one overloadeption on position indicator
controlled from two stations. [6]
Draw complete connection diagram with help ofegivcontrol diagram and connect
and start three phase reversible squirrel cagectmiu motor using two air break
contactors, overload protection and direction iatliigy lamps controlled from one
station. [6]
Draw complete connection with hel of the given cohtliagram connect and start three
phase Star/Delta squirrel cage induction motor gqugim break contactors, manually
controlled operation one direction. [6]
Draw complete connection diagram with help ofegivcontrol diagram and connect
and start three phase reversible squirrel cagectrmiumotor automatically star/Delta
starting. [6]
Draw complete connection diagram with help ofegivcontrol diagram and connect
and start three phase squirrel cageinduction megimyg air break contactors, to run in
single phase supply system using appropriate capaci [6]
Draw complete connection diagram with help of gigentrol diagram and connect
and start three phase slip ring induction motangiSTPMCB as Isolator and manually
operated rotor resistance starter, include threse KWH meter [6]
Draw complete connection diagram with help of gieentrol diagram and connect and
start three phase slip ring induction motor using kaeak.Contactor as isolator
automatically operated rotor resistance starterfuser, overload relay and signal
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lamps to indicate OFF- ON condition. Operate frame &tart/Stop push button station.

[6]

Unit 9 Drawcomplete connection diagramwith help of giwemtrol diagram and connect ant

start a two speed, three phase squirrel cage tiogunotor using contactors and relays.

[6]

Unit 10 Draw complete connection diagram of automatic getioerbackup system and install

he component for it. [6]
Unit 11 Draw complete connection diagram of auto transformsarting of three phase

induction motor and install the components for it. [6]
Unit 12 Overhead line works: [24]

« Erection of pole

» Staying

» Fitting Accessories

» Stringing conductor

» Installation of DO — fuse, Lightening arrestor, L[Panel
« Cable and wire termination

e Dismantling

* Transformer

References:

Basic principles of electrical craftsman, H.K. Mart
The Art and Science of protective relaying, G. Maso
Experiments with industrial Electrical System, Rt
Power Contractor Catalogue, Manufacturer
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Electrical Engineering Drawingll

EG 2214 EE
Total: 3 hours /week
Year: 1 Lecture: hours/week
Semester: |l Tutorial: hours/week

Practical: 3 hours/week
Lab: hours/week

Course Description:

This course deals with control layout connectiod aohematic diagram of motor generators,
OCBS and Winding diagram of motors.

Course Objectives:

On completion of this course the student will b db:

1.

2.

3.

4.

5.

Draw and explain connection and control diagramgHee phase induction motors
with various control arrangements.

Draw and explain circuit diagrams of three phagaadformer showing winding
connections and tapping.

Draw and explain wiring and connection diagramtfoee phase generator with
Protection and OCB.

Draw and explain schematic diagram and trippinguiis with indications from
Contactor's wiring diagrams.

Draw and explain winding diagrams.

Course Contents:

Draw connection diagram for 3-phase, 3hp380v sianection squirrel cage Induction
motor controlled by manual controlled triple poteviiard reverse switch and fugi

. Draw connection diagrams for 3-phase, 5 hp 380tad®innected squirrel age induction

motor controlled by a star/delta rotary switch &unks. [4]
Draw wiring and connection diagram for water pumgtallation using 3- phase, 3hp
squirrel cage induction motor, DOL starter mastBVY@QFF rotary switch, float switch for
underground and overhead tank. [4]
Draw connection and control diagram for 3-phasg, 330 star connected squirrel cage
induction motor with the help of 16 amp electrometgncontactor, 1 NC, 1NO,
220V/380 V and bi-metal relay, ON/OFF momentarylphstton station and fuses.

[4]
Draw connection and control diagram for 3 —ph8bg, 380V star connected squirrel cage
induction motor controlled with the help of 16aneatromagnetic contactor, 1 NC, 1 NO,
220/380V and bi-metal relay forward OFF reversehgugton station and fuseg4]
Draw connection and control diagram for 3—phase, 30V squirrel cage induction
motor controlled with the DOL starting and autoroaéversing using contactors and
limit switches. [4]
Draw connection and control diagram for 3—phasbpl¥B0V delta connected squirrel
cage induction motor with automatic star/deltatstgr overload trips, a limit switch and
electromagnetic breaker. [4]
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8. Draw circuit diagram showing the winding and cortimts of a 3—phase delta/star
11kv/380Vstep down distribution transformer witkepping on H.V. side and KWH

meter with CT, PT. [4]
9. Draw circuit diagram of a 3-phase, 380V brushldsr@ator showing the winding
connections and Auto manual excitation system. [3]
10. Draw winding diagram of induction motor stator & slots 3-phase, single layer, 2-
pole [3]
11.Draw winding diagram of induction motor stator & slots 3-phase winding 4-poley.
12.Draw the section view of three phase transformer. [3]
References

1. Electrical Machine Design, A.K. Sawhney
2. Practices and procedure of industrial electricadif® L.B. Roe
3. Hand book of electrical engineering, S.L. Bhatia
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Electrical Machines |

EG 2215 EE
Total: 6 hour /week
Year: [l Lecture: 3 hours/week
Semester: Il Tutorial: 1 hours/week

raletical: hours/week
Lab: 2 hours/week

Course Description:

This course covers the electrical machines, tranmsfg dc generator and dc motor. It deals with
the constructional details, operating principlearetteristics, testing methods of the above
machines.

Course Objectives:

After completion of this course, student will bdeato explain the basic constructional details of
single-phase transformer, three-phase transformeida machine, operation and characteristics
of single-phase transformer, three-phase transigroe generator and dc motor, equivalent
circuit of transformer and dc machines, testingrafisformer.

Course contents:

Unit 1. Single Phase Transformer : (14)

1.1  Operating Principle, Basic construction, operatidesivation of emf equation,
Transformation ratio, Concept of ideal transformer.

1.2  Constructional Details: Core type and shell typeeamnstruction, Stepped type
core cross-section, details of winding and its liaison.

1.3 No-load operation:phasor diagram, equivalent cirimrino-load operation

1.4 Operation of transformer with load: Magnetic citcwiondition, amp-turn
balance.

1.5 Capacity of transformer: Definition, factors affegt the capacity of
transformer.

1.6 Equivalent circuit: Effect of winding resistance darleakage reactance,
equivalent circuit of real transformer, phasor dsmg for resistive load and
inductive load, transformation of impedance, eglenacircuits refer to primary
side and secondary side, percentage impedancageakgulation.

1.7 Efficiency of transformer, Losses in transformemld@lation of efficiency,
Condition for maximum efficiency, effect of loadwer factor on efficiency.

1.8 Testing of transformer — Polarity test, No-load,t&hort-circuit test.

1.9 Auto transformer: Operating principle and applicati

1.10 Parallel operation

1.11 Related numerical problems.

Unit 2. Three Phase Transformer: (8)

2.1 Introduction: Three units of single-phase transfersnused as three-phase
transformer, evolution of three-phase transformer.

2.2 Three-phase transformer connections: Star/Star,talDadlta, Star/Delta,
Delta/Star, Open delta, their phasor group and iegmns, Relationship
between primary and secondary line and phase dieanti

2.3  Parallel operation of three-phase transformers
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2.4 Parts of power transformer: Tank, Conservator, Bea Explosion vent,
Transformer oil, Terminal bushing, Arching hornsucBhloz’s relay, tap-
changer.

2.5 Study of name plate specification of transformer.

Unit 3. DC Generator : (13)

3.1 Constructional Details: Yoke, Field poles, Fieldnding, Armature and
itswinding.

3.2  Operation,operating principle, emf equation,

3.3 Types of dc generator: Separately excited andesglted and voltage build-up
process, Shunt, series and compound generatonscitloaliit diagrams, relation
between emf generated and load terminal voltagearackeristics and
applications.

3.4 Losses and efficiency.

3.5 Armature reaction and method of reducing armateagetion.

3.6 Commutation

3.7 Related numerical problems

Unit 4. DC Motor : (10)

4.1  Operation:operating principle, torque equation kbamf, roles of back emf.

4.2 Types of dc motor: Shunt, series and compound, tblearacteristics and
applications.

4.3 Losses and efficiency.

4.4 DC motor starter

4.5 Speed control of dc motor

4.6 Related numerical problems

Practical Exercises: [30]

Expt. No.1: Perform turn ratio test, No-load test and shatut test of single and evaluate
equivalent circuit parameters.

Expt. No.2: Perform load operation of single phase transfortoecalculate efficiency at
various loads and voltage regulation.

Expt. No.3: Test a three-phase transformer for various typesamnections (Star/Star,
Delta/Delta and Star/Delta) and verify the relatibatween line and phase
guantities.

Expt. No.4: Perform polarity test on two separate single-phmaasformers. Connect the
transformers in parallel and study the load sharing

Expt. No.5: Draw open circuit curve (OCC) of dc shunt genetraBalculate the steady state
value of voltage build up at no-load from the griaphanalysis and verify it with
experimentally measured value. Determine its @iiticesistance and critical
speed.

Expt. No.6: Determine the load characteristics and voltagelatign of dc shunt generator
and dc compound generator and compare the results.

Expt. No.7: Determine the load characteristics and voltagalatign of dc series generator.

Expt. No.8: Experimental study of on dc shunts motor.

» Draw Speed/armature current, speed/torque anddffi@téncy curves.

Expt. N0.9: Experimental study on speed control of dc shuneggor.

» Speed control by field control method
» Speed control by armature control method
References:

1) 1.J. Nagrath and D.P. Kothari, “Electric Machineggta McGraw-Hill publication.
2) J.B. Gupta, “Theory and performance of Electricaldiines” S.K. Kataria& Sons, India, 2004.
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Electrical Measurements and Measuring Instruments

EG2216EE
Total: 6hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: 1 hours/week

raletical: hours/week
Lab: 2 hours/week

Course Description:

This course covers the electrical machines-transfor dc generator and dc motor. It deals with
the constructional details, operating principlearetteristics, testing methods of the above

machines.
Course Objectives:

After completion of this course the student willddge to:

1. understand the construction and operating pringipferarious types of measuring
instruments (e.g. moving coil, moving iron, eleettynamometer, and induction type) for
measurement of voltage, current, power, resistamargy, power factor and frequency.

2. measure R, L and C using different types of bridge

3. measure non-electrical quantities e.g. temperaiilumination, distance, velocity, strain etc.

Course contents:

Unit 1. Electrical Measuring Instrument. (8)

1.1 Introduction

1.2 Types and application of indicating, recordingegrating, analog and digital
measuring instruments.

1.3 Essential features of indicating instruments (difitgy, balancing and damping
torque), their construction and operating prinaple

1.4  Moving coil instrument — construction, operatingnpiple, scale features and
application as d.c.ammeter and voltmeter.

1.5 Moving iron instrument — construction, operatingpiple, scale features and
application as a.c. ammeter and voltmeter.

1.6 Electrodynamometer instrument — construction, dpegarinciple, scale
features and application as ammeter, voltmetetyweder and power factor
meter.

1.7 Cathode-ray Oscilloscope — basic construction,aipmr and application.

Unit 2. Measurement of Resistance [6]

2.1 Classification of resistance.
2.2  Measurement of low resistance using ammeter artchetér method and
Kelvin double bridge method.
2.3 Measurement of medium resistance using Wheatstotgebmethod.
2.4  Measurement of high resistance and continuity usiegger
Unit 3. Measurement of Inductance and Capacitance
3.1 Maxwell's inductance bridge and Anderson bridgeifoluctance
measurement.
3.2 De SautyBridge and Schering bridge for capacitaneasurement.
Unit4. Extension of measuring range of instruments
4.1  Shunts and Multipliers — use and characteristics.
4.2  Multi-range meters — ammeter, voltmeter, ohmmaeterraulti-meter.
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Unit5. Potentiometer [4]
5.1 Operating principle, construction, connection iatectric circuit and
application of d.c.potentiometer.
5.2  Operating principle, construction, and applicatidinductive potentiometer
Unit 6. Measurement of Power, Energy and Frequency [8]
6.1 Power measurement in single-phase with wattmetttemee-phase with two
and three wattmeter method.
6.2 Reactive power measurement using VAR meter.
6.3  Single-phase and three phase energy measuremegtsiusgle and three phase
energy meter.
6.4 Measurement of frequency using frequency meter.
6.5 Measurement of maximum demand using maximum demeetdr.
6.6  Application of ‘Time of Day’ (TOD) meter
Unit 7.  Measuring Instruments for measurement of Non-elecical Quantities. [6]
7.1  Thermocouple — construction, operation and applindh measurement of
voltage or current.
7.2  Lux-meter — construction, operation and applicatiromeasurement of
illumination on working plane.
7.3  Piezometer — construction, operation and applinatio
7.4  Transducers — construction, operation and applinati measurement of
distance, velocity and strain.
Unit 8. Instrument Transformers. [4]
8.1 Current transformer — operating principle, condtar; characteristics and
application in measurements.
8.2  Potential transformer — operating principle, camgion, characteristics and
application in measurements.

Unit9. Digital Measuring Instrument. [2]
9.1 Operating principle, construction, characteristing application in
measurements.

Practical Exercise: [30]

1. Measurement of d.c.voltage and current using moeaignstrument with shunt and
multiplier.

2. Measurement of voltage, current and power usingfrelelynamometer and compare
with the result of power factor meter.

3. Measurement of energy for single/three phase sysseng kWh meter for the inductive
load. Check the accuracy.

4, Measurement of resistance using bridge, potentienaetd ammeter voltmeter method
and compare the results.

5. Measurement of inductance and capacitance usitgidge.

6 Measurement of temperature using thermocouple.

References:

1. An Introduction to Electrical Instrumentation anetdsurement System, B.A. Gregory.

2. Electrical Measurement and Measuring Instrumentdi@g

3. Electrical Measurement and Measuring Instrumeng. Shawney

4. Elements of Electrical and Electronics InstrumeatgtR.S. Lion.
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Power Stations

EG2219 EE
Total: 4 hour /week
Year: 1 Lecture: 3 hours/week
Semester: |l Tutorial: 1 hours/week

Practical: hours/week
Lab: hours/week

Course Description:

The course deals with the characteristics, featamelsclassifications of electrical power stations

Course Objectives:

After completing this course the students will béeao:

1. Gain knowledge about the various power system coms

2. Understand the various power generating sourceshaidoperating features
3. Understand the different Excitation systems and AMRd in alternators

4. Know the basic concepts of bus bar arrangemersishstations

Course contents:

Unit 1: Introduction [4]
1.1 Historical background of electricity generation téimational and Nepalese
scenario), early electrical system and voltagelleve

1.2 Schematic layout modern power system: generatiahstation, transmission,
distribution units

1.3Need of voltage transformation
1.4 Significance of standard frequency used in A.Ctesys

Unit 2: Generation of Electrical Energy [4]
2.1 Advantage of Electrical energy in comparison withes form of energy
2.2 Type of generations: base load plant, peak loaadt planewable power plant
2.3 Typical layout for converting an energy into elest energy
2.4 Sources of energy to be converted into electricatgy
* Hydro energy to electrical energy
» Thermal energy to electrical energy
* Renewable energy sources

2.5 Economic of power generation: plant capacity factdant utilization factor.
Reserves, tariff

Unit 3: Power Plants [14]
3.1 Types of power plants
3.2 Diesel power plant
* Working principle and plant layout
* Component and accessories
* Manual and automatic starting
» Operation and maintenance features
* Applications
3.3 Hydro power plant
* Working principle and plant layout
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* Dam, reservoir, forbay, spillway power cannel, teinrsurge tank, penstock
and other accessories
» Turbines and their classifications
» Sitting and sizing concept
» History of hydro power plant in Nepal
3.4 Thermal power plant
» Basic working principle and plant layout
* Component and accessories
» Operation and maintenance features
* Applications

Unit 4: Transmission and Distribution system [4]

Unit 5:

Unit 6:

4.1 Transmission System:

* Introduction, necessity of TS

* Transmission Layout, voltage level, insulationhtigf way
* A.C. and D.C applications: introduction and comgani

» Transmission system in Nepalese context

4.2 Distribution system

* Introduction, necessity of DS
» Distribution Layout, voltage level
» Distribution system in Nepalese context

Major accessories in power plants [6]
5.1 Excitation system
» D.C. excitation system
» A.C. excitation system
* Dbrushless excitation system
5.2 Automatic Voltage regulator construction and operat
5.3 Brief description of switch yard; Bus Bars, Circliteakers, lighting arrestors
locations

Substations [13]
6.1 Necessity of substations
6.2 Substation layouts, incoming and outgoing #imangements
6.3 Grid substations and distribution substations
6.4 Major equipment at substations
6.5 Selection of transformers based on applications
6.6 Fault limiting reactors
6.7 Circuit breakers, isolators, Lighting arrestansl other accessories
6.7 Bus bar arrangement
» Single bus bar
* Duplicate bus bars
* Ring main bus bars
» Sectionlization of bus bars
6.8 Communication system telephone, basic condedpt©@C and SCADA system
6.9 Switching stations

References:

1. M.L. Soni, P.V. Gupta, U.S. Bhtnagar& A Chkrabafth text Book on Power System
Engineering”,DhanpatRai& Co., India

2. Deshpande, “ Elements of Electrical Power Statiesign”, Pitman & Sons
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Third Yeal(First Semester)
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Fifth Semester

EG3111EE
EG3112EE
EG3113EE
EG3114EE
EG3115EE
EG3116EE
EG3117EE
EG3118EE

Subjects:

Electrical Design, Estimation and Costing
Switch Gear and Protection

Power Electronics

Electrical machines Ii

Utilization of Electrical Energy

Control System Engineering

Electrical Repair and Maintenance |
Projectl
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Electrical Design, Estimation and Costing

EG 3111EE
Total: 5 hour /week
Year: [l Lecture: 3 hours/week
Semester: | Tutorial: hours/week

raletical: 2 hours/week
Lab: hours/week

Course Description:

This course deals with general principles light poder circuit design consideration of
electrical installation design of illumination sche overhead and underground distribution
systems and substations

Course Objective:

After completion of this course the student willddge to:

1. Design, estimating and costing of electrical idatain for residential, commercial and
industrial buildings

2. understand the various types of wiring system ahecson of wiring material and
accessories

3. understand the various types of protections oftetat installation

Course content:

Unit 1. General Principles [8]
1.1 Estimating: estimate of quantities and cost, amakykcost.
1.2 Familiarization of catalogues
1.3 Recording of estimate
1.4 Determination of required quantity of material
1.5 Determination of cost of material and labour
1.6 Contingencies and overhead charges
1.7 Tender form: guidelines for inviting tenders, speen tender

Unit 2. Design, estimation and costing of lllumination Scbme [8]

2.1 Introduction.

2.2 Terminology of illumination

2.3 Various types of light sources

2.4 Practical lighting schemes
. Lighting arrangement
. lllumination for different occupancies
»  Selection ofluminaries.

2.5 Factory lighting.

2.6 Street lighting

2.7 Methods of calculation

Unit 3. Design, estimation and costing Consideration of Etérical Installation in buildings.[12]
3.1 Electric supply system: single phase two wire dmde phase four wire systems.
3.2 Protection of electrical installation against dwad short circuit and earth fault
3.3 Earthing: types of earthing and its applications.
3.4 General requirement of electrical installation
. Electricity rules
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Unit 4.

Unit 5.

e Testing of installation
. Neutral and earth wire
*  Service connections
e Sub-circuits
e Location of outlets, control switches, MDB and SDB
3.5 Design and location of MDB and SDB
3.6 Design of lighting and power sub circuits
3.7 Guidelines for installation of fittings
3.8 Load assessment
3.9 Selection of cable size, wires and permissibleagatdrop.
3.10 Design electric circuits with and with-out relays
3.11 Schematic (layout) and wiring diagram

Estimating and Costing of Overhead and Undergroundistribution Lines
4.1. Introduction

4.2. Supports for overhead distribution lines

4.3. Distribution lines materials used.

4.4. Poles and stay wires

4.5. Selection of underground cables

Estimating and Costing of Distribution Substations
5.1. Introduction.

5.2. Outdoor substation pole mounted and pad type
5.3. Indoor substation floor mounted types.

Practical Exercise:

agrwnE

Draw the electrical symbols and standards

Layout the system distribution of electricity

Layout the various system of wiring

Design of electrical installation for residentiadacommercial building
Any other practice as per the advice of teacheceored

References:

QAN E

Electrical Wiring Fundamentals, Foley

Electrical Installation Estimating & Costing, JBupta
Practices and Procedure of Industrial Electrica¢ibn, L.B.Roe
Substations Design and Equipment, P.V. Gupta

Art and Science of Utilization of Electrical Enerdy. Pratap
Hand Book of Electrical Engineering, S.L. Bhatia.
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Switchgear and Protection

EG3112EE
Total: 7 hour /week
Year: [l Lecture: 3 hours/week
Semester: | Tutorial: 1 hours/week

raetical: hours/week
Lab: 3 hours/week

Course Description:

The course deals with the power system protectiomponents, their characteristics and
application for proper detection and disconnectibthe faulty part.

Course Objectives:

After completing this course the students will béeao:
1. understand the various faults that may happerpiovaer system
2. understand the applications, characteristics aedabipn of various protecting devices
e.g. Fuse, MCB, relay and circuit breakers
3. enable to install and maintain different protectitgyices
4. perform the short circuit analysis of typical povsgstem
5. describethe importance of earthing in power system

Course contents:
Unit 1. The general concept of protection system [4]
1.1 Nominal ratings, abnormal conditions and need otqamtion system in power
system

1.2 Short-circuit and their harmful effects

1.3  Open circuit and their consequences

1.4  Characteristics and type of protecting devices
1.5 Example of protection against short circuit

Unit 2:  Short Circuit Faults [6]
2.1  Definition, reasonand consequence of faults in paystem
2.2  Concept of short circuit fault current and fault MV
2.3 Representation of power system for fault calcukatigper unit system,
reactance diagram and fault calculation
2.4  Short circuit in different sections (generator, Ibas, transmission/distribution
lines) and their consequences.

Unit 3:  Protection system components [7]
3.1 Fuses
. Fuse elements and their time current charactesistic
*  Current ratings of fuses
»  Types of Fuse based on construction and uses
3.2 MCB
e  Construction characteristics and uses

Comparison to Fuse
3.3 Contractors
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Unit 4:

Unit 4:

Unit 5:

Unit 6:

*  Construction and operation
*  Normally open and close contacts

3.4 Isolator: construction characteristics and uses
Relays and instrument transformers [8]
4.1  Operating principle
4.2 Relay characteristics
* Instantaneous relays
* inverse relays
* IDMT relays
. Plug setting and time setting of relays
4.3 Classification of Relays based on construction
4.4  Electromagnetic induction relay
4.5 Characteristics of Directional relay
4.6 Introduction to static and digital relay
4.7  Buchholzs relay construction and characteristics
35 CTandPT
*  Application of CT and PT in power system protection
e  Standard ratios and accuracy class
Earthing [6]
4.3  Definition, purpose, Equipment and neutral earthing
4.4  Methods of earthing: Neutral earthing: isolatedtredusolid neutral earthing,
resistive earthing, reactance earthing, peterstmegr
4.5  Substation earthing: safe value of current throlgiman body, soil resistivity,
touch and step potential, grounding mat
4.6  Earthing and fault current
4.7  Overvoltage: cause and protection, OV due to ligigtnL A
Protection scheme [8]
5.1 Application of IDMT relay for HV feeder protection
 Time graded and current graded protection
5.2  Earth fault detection schemes
* residual CT connection
e  core balance
 earthlead
5.3  Application of directional relay in loop feeders
5.4  Basic principle of distance protection and protegizone
5.5 Differential protection schemes for transformeraegators and motors
5.6  Buchholzs relay for transformer protection alarrd &ipping circuits
Circuit breakers [6]
6.1 Arc phenomena and arc extinction
6.2 Duties of circuit breakers
6.3  Classification of circuit breakers

. Air break circuit breakers
. Oil circuit breakers

. Air blast circuit breakers
. vacuum circuit breakers
. SF6 circuit breakers
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Laboratory Exercises: [45]
Demonstration of different types of Fuses

Demonstration of Contractors and isolators

Draw magnetizing curve for a protective CT, chenké point voltage
Identify terminals of CT and make polarity test

Obtain the time current characteristics of an atigun disc relay

Test an induction disc relay for earth fault pratac

Check connection sensitive earth fault protectidmese.

Check connections on a biased differential prodecsicheme

Test an air circuit breaker for calibration

0. Demonstration of oil circuit breaker

HOONOOAWNE

Suggestions for instruction:
Show the sectionalize sketches of physical compsngsing projectors and hardware itself
as far as possible.

References:

1. M. Pandey, “Power system control and protection”
2. G. Mason, “The art and science of protective relgyi
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Power Electronics

EG 3113 EE
Total: 5 hour /week
Year: [l Lecture: 3 hours/week
Semester: | Tutorial: hours/week

raletical: hours/week
Lab: 2 hours/week

Course Description:

This course covers the power electronics devicas sthemes such as rectifier, chopper,
inverter, ac voltage controller applied to electiicuits.

Course Objective:

After completion of this course, student will bdeato

1. explain the basic constructional details and opmraif power electronic devices- diode,
power transistor, thyristor, GTO, Triac, MOSFETHG

2. Operation of rectifier, chopper, inverter and attage controller.

Course content:

Unit 1. Power Electronics Devices (20)
1.1 Power diode — Construction, Characteristic anchgasti
1.2 Power Transistor - Construction, Characteristie, as power switch
1.3 Thyristor — Construction, Characteristics, Turnroachanism, Turn-on process
with gate signal, thyristor firing circuit, thyr@t commutation and its type
1.4 GTO - Construction, Characteristics,
1.5 TRIAC - Construction and Characteristics.
1.6 MOSFET - Construction and Characteristics.
1.7 IGBT - Construction and Characteristics.
Unit 2. Power Rectifier (12)
2.1 Half wave and full wave single-phase rectifierCircuit diagram, operating
principle, calculation of average value, rms valugple factor, efficiency,
filtering — C, L and LC filters.
2.2 Single-phase full wave controlled rectifier witlesrstive load, RL load,
inversionmode of operation.
2.3 Three-phase rectifier with three numbers of diode.
2.4  Three-phase bridge rectifier with six numbersiofid.

Unit 3. DC Chopper (6)
3.1 Step down chopper — Circuit diagram, operationstam and variable chopping
frequency operation.
3.2 Step up chopper — Circuit diagram and operation.
3.3 Application in speed control dc motor.

Unit 4. Inverter (20)
4.1 Single phase square wave inverter — Circuit diagraperating principle, rms
value of output voltage, operation with resistizad. Step down chopper —
Circuit diagram, operation, constant and variablepping frequency operation.
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4.2 Three-phase bridge inverter with six-step outpultage wavefrom— Circuit
diagram, operating principle, rms value of outpultage, operation with
resistive load.

4.3 Application of inverter in speed control of indueti motor and synchronous

motor.
Unit 5. AC voltage controller (8)
5.1. Single-phase ac voltage controller — Circuit diagy operation with resistive
load.
5.2. Three -phase ac voltage controller — Circuit diagraperation with resistive
load.

5.3. Applications in speed control of induction motote&ronic load controller for
MHP generator, light dimmer.

Practical Exercises: [30]

Exercise No.1:To study SCR Characteristics

Exercise No. 2:Fabrication of full-wave single-phasctifier with resistive load. Selection of
capacitor for reducing the ripple factor below 0Qbserve its output voltage

waveforms with and without capacitor filter.

Exercise No.3: Fabrication of full-wave single-plasontrolled rectifier with thyristors.
Observe its output voltage waveforms with resistbzel.

Exercise No. 4: Fabrication of dc chopper using @otwansistor. Observe its output voltage
waveforms with resistive load.

Exercise No.5:Fabrication of single-phase ac veltagntroller. Observe its output voltage
waveforms with resistive load.

Exercise No.6: Fabrication of single phase squareavinverter with resistive load.
References:
1) AChakrabarti, "Fundamentals of Power Electr@md Drives” DhanpatRai and Co., 2002.

3) A.K. Gupta and L.P. Singh, "Power Electronics anttoduction to Drives”, DhanpatRai
Publishing company (P) Ltd., India 2001.
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Electrical Machines Il

EG 3114 EE
Total: 7 hour /week
Year: 11 Lecture: 3 hours/week
Semester: | Tutorial: 1 hours/week

raetical: hours/week
Lab: 3 hours/week

Course Description:

This course covers the electrical machines-threes@induction motor and generator, single
phase ac motors, synchronous generator and syrahganotor. It deals with the constructional
details, operating principle, characteristics,itgsimethods of the above machines.

Course Objectives:

After completion of this course, student will bdeato:

1. explain the basic constructional details of thrbage induction machine, single phase ac
motor and synchronous machine,

2. operate and characterize three-phase inductioarraat generator, single phase ac motors,
synchronous generator and synchronous motor, dguiveircuit of three-phase induction
machine, single phase ac motors, synchronous genarad synchronous motor, testing of
three-phase induction motor.

Course contents:

Unitl. Three Phase Induction Motor [15]

1.1 Constructional details — Yoke, stator, stator wigdi, and rotor — squirrel cage
type and phase wound type.

1.2 Operation — Production of rotating magnetic fiedderating principle, reversing
the direction of rotation.

1.3 Stand still condition — equivalent circuit, stagiourrent and starting torque.

1.4 Running condition - equivalent circuit, running @nt and torque.

1.5 Torque-Speed characteristics, effect of appliedagal on T-S characteristic,
effect of rotor resistance on T-S characteristic.

1.6 Power stages, losses and efficiency

1.7 Starting methods — Direct On-line starting,nfiy resistor method, Auto-
transformer method, Star-Delta method.

1.8 Speed control — Primary voltage control method, oRaesistance control
method, frequency control method, Cascade conmest&thod.

1.9 Induction generator — principle of operation, extttn requirement, voltage
build-up process, isolated and grid connected motieperation.

Unit 2.  Single Phase AC Motors [8]

2.1 Split-phase induction motor — Construction, conadgiulsating field produced
by single phase winding, double revolving field dhe Torque-speed
characteristic, self-starting by split-phase winginCharacteristics and
applications.

2.2 Capacitor start and induction run motor — Operapngciple, Characteristics
and applications.
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2.3 Capacitor start and run motor- Operating princip&haracteristics and

applications

2.4 Shaded pole motor — Operating principle, Charasties and applications
2.5 AC series motor — Operating principle, Charactessand applications

Unit 3.  Three-phase Synchronous Generator [12]

3.1 Constructional details and types.

3.2 Operation — Operating principle, emf equation, daur&@winding parameters
and its effect on emf generation, relationship leetv speed, frequency and
number of magnetic poles in rotor, concept of gaaosd degree and electrical
degree.

3.3 Advantages of stationary armature winding and mogefield winding.

3.4 Loaded operation — effect of armature winding tesise, leakage reactance,
armature reaction, concept of synchronous impedaggpaivalent circuit and
phasor diagrams for resistive, inductive and cdpacioad, voltage regulation.

3.5 Synchronizing action and synchronizing powerSynochus generator
connected to infinite bus, effect of excitation.

3.6 Parallel operation and synchronization.

3.7 Related numerical problems.

Unit4.  Synchronous Motor [10]

4.1 Principle of operation and starting method.

4.2 General features and applications

4.3 No-load and load operation

4.4 Effect of excitation on armature current and povWeator- V and inverted V
curves.

4.5 Power-Angle characteristic.

Practical Exercises: [45]
Expt. No. 1: Experimental study on three-phase squirrel-cadedtion motor.
» Connect and start the motor with star-delta starter
* Obtain the torque-speed characteristics and lofclesfcy curve for
operating range (i.e. no-load to full load)
Expt. No. 2: Experimental study on three-phase slip ring inducinotor.
» Connect and start the motor with external rotopstat starter
* Obtain the torque-speed characteristics with anthout external rotor
resistance and compare the results.
Expt. No. 3: Experimental study on induction motor testing.
» Perform no-load test and blocked rotor test anduet@ the equivalent circuit
parameters.
Expt. No. 4: Experimental study on single phase ac motor.
» Connect and start a split-phase motor and obtsichiaracteristics
» Connect and start a capacitor start and run moibioatain its characteristics
» Compare their characteristics.
Expt. No. 5: Experimental study on single phase shaded pohecaar.
» Connect and start a shaded pole ac motor and dldaiharacteristics.
Expt. No. 6: Experimental study on single phaseac series motor.
» Connect and start a single-phase ac series madoolzain its characteristics.
Expt. No. 7: Experimental study on synchronous generator.

* Obtain Open Circuit Curve of a synchronous generato
* Obtain load characteristics of a synchronous geéomeraith resistive,
inductive and capacitive loads.
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Expt. No. 8: Experimental study on synchronization of synchugngenerator.
* Synchronize a three-phase synchronous generaittfiriite bus.
» Study the effect of change in excitation.

Expt. No. 9: Experimental study on synchronous motor.
» Connect and start a synchronous motor
» Study the effect of change in excitation.

References:
1) 1.J. Nagrath and D.P. Kothari, “Electric Machineggta McGraw-Hill publication.
2) J.B. Gupta, “Theory and performance of Electricadiines” S.K. Kataria& Sons, India,

2004.
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Year:

Semester: |

Utilization of Electrical Energy

EG 3115 EE
Total: 4 hour /week
Lecture: 3 hours/week
Tutorial: 1 hours/week
ratical: hours/week
Lab: hours/week

Course Description:

This course deals with the use of electrical enéngglomestic, commercial and industrial
sectors.

Course Objectives:

On the completion of this course the student vallible to

arwnE

Course content:

Describe and design the illumination systemeasspandard requirements.
Describe various lighting services-construcaon operation.

Describe and select electric drives required/ésrous industrial requirements.
Describe the various method of power factoresxdion.

Describe the various tariff schemes adoptedapal

Unit 1. Introduction [4]

Unit 1.

1.1.
1.2.

1.3.

1.4.

Advantage of electrical energy over other form reérgy

Conversion of electrical electricity into usefurfo: light energy, heat energy,
electromechanical energy

Use of electrical energy into different sectorsmgstic, commercial and
industrial application

Load characteristics: load curves, load duratianesy load factor, connected
load, maximum load, and demand factors, diversitydr etc.

[llumination (16)

11

1.2

1.3
1.4

1.8

1.9

Difference between heat & light energy emittgdhot body, wave spectrum,
electromagnetic waves, Nature of light

Terminology of illumination - light, luminousuk, luminous intensity, lumen,
candle power, illumination, lux, candela, lamp @#ncy, brightnessor
luminance, Glare, Stroboscopic effect, space-hewgid, utilization factor,
maintenance factor, depreciation factor, absorgdaetor, reflection factor,solid
angle, steradian

Laws of illumination - Law of inverse square/l& Lambert's cosine law
Types of lamp: arc lamp, incandescent lampe@as discharge lamp, LED
lamp

Types of lightning schemes - direct lightingms-direct lighting, semi-indirect
lighting, indirect lighting, general lighting

Design of lighting schemes - Illumination levehiformity of illumination,
colour of light shadows, glare, mounting heighta@pg of luminariescolour of
surrounding walls
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1.10 Methods of lighting calculations - watt peuage meter method, lumen of light

flux method
Unit 2. Selection of Electric Motor (8)
2.1 Factors governing selection of electric motors
2.2 Nature of electric supply
2.3 Types of drives & their choice based on tlzllo
2.4  Electric braking
2.5 Choice of rating of motors
2.6 Types of motor used in industrial drives
2.7 Running & standing characteristics of drives
2.8 Numerical problem
Unit 3 Electric Traction (8)
3.1 Different systems of tractions
3.2 Systems of electric tractions
3.3 Speed-time curves for a traction system
3.4 General features of traction motors
3.5 Types of braking & their advantages & disadages.
Unit 4. Power factor correction 4)
4.1 Causes of low power factor
4.2 Disadvantages of low power factor
4.3 Methods of improving power factor, shunt cafmasi synchronous condenser
thyristor controlled reactor, basis mathematicallgsis
Unit5.  Tariff 5)
5.1 Objective of tariff
5.2 Types of tariff and applications
* Simple tariff
» flat rate tariff
* Dblock rate tariff
* two part tariff
* max. demand tariff
» power factor tariff
5.3 Tariff in Nepal
References:

Utilization of Electrical energy, Taylor
Utilization of Electrical power & traction, Gupta
A course in utilization of Electrical energy, G.1Ga
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Control SystemComponents

EG 3116 EE
Total: 5 hour /week
Year: [l Lecture: 3 hours/week
Semester: | Tutorial: hours/week

raletical: hours/week
Lab: 2 hours/week

Course Description:

This course introduces the fundamentals of costysiem components and operation of an
automatic control system.

Course Objectives:

After completing this course the students will béeao:
1. learn how a control system works and how its opagatharacteristics can be interpreted
2. understand the use of feedback loops and theircapipins in real-world control systems
3. explain how mechanical, hydraulic, pneumatic, eleak, and electronic components
used in control systems

Course content:
Unit 1: The general concept of control system [4]

1.1 Representation of a control system with a blockgdien incorporating
actuator, controller, sensor and error detectors

1.2  Recognition of various control system types inahgdopen loop, closed loop,
analog, and digital

1.3  Working of servomechanisms

1.4  Task of control engineers

Unit 2: Sensors and Transducers [8]
2.1  Function of sensors in a given control system.
2.2 Working of sensors to provide data in control syste
2.3 Operating characteristics of electric transducerg. estrain gauges,
Potentiometers, tacho-generator, thermocouples
2.4  Pneumatic displacement detectors

Unit 3:  Control System Actuators [4]
3.1 Recognition of the applications and operating otteréstics of, electric,
hydraulic, and pneumatic linear actuators.
3.2  Operating principles of control valves and othemponents in hydraulic and
pneumatic systems.

Unit4: Control System Switching Devices [6]
4.1  Operating principles
4.2  Applications for, relays, transistors, rectifiersiacs and other switching
devices.
4.3 Operational Amplifier and related signal conditiogi circuits in control
systems.



Unit5: Controllers [6]
5.1 necessityand functions of a controller in contyatem
5.2 Physical interpretation of lead lag networks
5.3 Lead lag networks realization by electrical cirsuit
5.4 Physical components for an industrial PID controlle
5.5 PID controllers with operational amplifiers
5.6 Basic understanding of the working of Pneumatic laydtauliccontrollers
Unit 6: Relay Logic and PLCs [8]
6.1 Working of PLC
6.2 Interpretation of ladder logic diagrams.
6.3  Working of Analog and digital control circuits
6.4  Tuning a process control system.
Unit 7. DC and Stepper Motors in Control Systems ]
7.1 Review of DC motors operating principle.
7.2 Working of a DC motor for control systems.
7.3 Armature control and field control DC motors
7.4 Permanent magnet excited DC motors
7.5 Working of stepper motors and their driver circuits
Unit 8: AC Motors in Control Systems [3]
8.1 Review of AC motors operating principle.
8.2  Operation and characteristics of two axis AC motors
8.3  Working of an AC motor for control systems.
Laboratory Exercises: [30]
1 Switching characteristics of Transistor and Operetl Amplifier circuits
2 Demonstration for ON/OFF Temperature Control Usgheymo-couple as sensor and
operational amplifier as control switch
3 Construction of PID controller circuits using Op@vaal Amplifier
4 Close loop Speed Control of DC servomotor with Ttagknerator as sensor
5 Demonstration for Pneumatic PID controllers
6 Study of PLC logic and programming in PLC
7 Demonstration for a process control system

Suggestions for instruction:

1. As far as possible avoid derivation of complex reathtic equations
2. Elaborate the mathematics as far as possible Ing ggaphical representation
3. Show the sectionalize sketches of physical compisnesing projectors
References:
1. G.T. Brayan, "Control system for technicians”, Heddnd Stoughton Educational,
Great Britain
2. A.K. Mahalanabis, "Introductory System Engineeriigiley eastern Limitted, India
3. L.A Meyer,"Control System Basics forHVAC Technicg&rLama Books, ISBN41-

0-88069-036-2
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Electrical Repair and Maintenancel

EG3117EE
Total: 4 hour /week
Year: [l Lecture: hours/week
Semester: | Tutorial: hours/week

raetical: 4 hours/week
Lab: hours/week

Course Description:

This course deals with the procedure of testingaireng of essential domestic electrical
equipment.

Course Objectives:

On completion of this course the students will bke o:
1. Test and identify the fault of appliance

2. Repair and Replace the faulty part

3. Reform and supervise repair work

4. Read and prepare circuit diagram

Course contents:

Unit 1.  Electric Iron [3]
Ordinary electric iron and automatic electric ir@N/OFF switch — indicator-eating
element — plug-leads-visual inspection —contintest.

Disassembling — assembling Procedure — Final test

Unit2.  Heater [3]
Ordinary - immersion ON/OFF switch, heat conttelo rod heater
Visual and continuity test.Body leakage test, disatling and assembling.
Final test

Unit3. Fan [3]
Regulator- Fan Dimmer. —starting Coil, Running Co#pacitor, fan direction
Types of fan - Stand fan, wall fan, celling faxhaust fan. Visual inspection
continuity test, body leakage test, running test.

Unit4.  Fan Heater (Room heater) [3]
Fan, Single rod heater, two rod — 3 heat heateilOBN/switch —gang switch — rotary
switch- thermostat indicator-visual inspection- tonity, body leakage test
disassembling, assembling, final test

Unit 5. Hot plate [4]
Single hot plate, double hot plate selector switdat position thermostat, - timer,
induction hot plate, visual inspection, continuitest- body leakage test-
disassembling and assembling, final test.

Unit 6. Kettle [4]
Ordinary element, immersion, Thermostat — timeenant, load, switches, visual
inspection continuity, body leakage, disassembling

118



Unit7.  Toaster [4]
Heating element latching device Thermostat/ Timésual inspection testing—
disassembling- assembling- final test

Unit 8.  Rice Cooker [4]
Thermal fuse, magnetic switch, Bi-metallic thernatist switch ON/OFF switch
indicator cooking element warmer element, visuapéttion, testing disassembling
and assembling.

Unit 9.  Grinder, mixture and dryer [4]
Armature winding, field winding, capacitor suppiiess limit switch, carbon brush,
holders, carbon eating element, visual inspectmmticuity test, body leakage test,
dis-assembling and assembling procedure, final test

Unit 10. Geyser / Refrigerator [4]
The non-pressure type (NPT), the pressure typealesineating element, double
heating, element, immersion type, thermostat irigigalight, single and double
control switch, flat switch, visual continuity, bpgearth test.

Unit 11. Refrigerator and air conditioner [4]
Refrigerator cycles identify evaporator, compressoondenser system, motors
windings, capacitor, centrifugal switch, relays-sdg- thermostat door switch,
defrosting system, timer.

Unit 12. Oven [4]
Control panel, ON/OFF switch, thermostat —timerigatbr switch, Hob (boiling
plate elements. Grill plate elements.

Oven element — visual inspection, continuity bodakiage, test, earth test,
disassembling and assembling, Final test

Unit 13. Volt - guard [4]
Transformer, spike suppression, electronic compisndow-high cut system,relay
unit, continuity of components and body leakage.

Unit 14. Auto-Transformer [4]
Auto- Transformer coil plug, leads, indicator ONMBwitch, regulator brush, dial
indicator, input-output, fuse, visual inspectiomntnuity test- body leakage test,
Dis-assemble and assembling procedure.

Unit 15. Battery Charger [4]
Transformer, Electronic circuit, rectifiers-filteontrol, hydrometer, continuity test -
Leakage test, Disassembling and assembling, Fesal t

Unit 16. Water Pump [4]
Single phase and three phase pump set. Primingrop visual inspection of pump
motor set, free rotation of rotor/pump smellingboirn out starting coil and running
coil in single phase, use of capacitor, centrifugaitch, 3 phase windiny - A
connectiony - A starter — phase sequence, continuity — body |eatesd.

References:

» Electrical Motor repair - Robert Rosenberg

» Electrical trade theory - CIMI Madras

* Manufacturer’s catalogue and repair manual.
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Project |

EG 3118 EE
Total: 3 hour /week
Year: [l Lecture: hours/week
Semester: | Tutorial: hours/week

raletical: 3 hours/week
Lab: hours/week

Course Description:

Students are required to carry out a small prdctidanted fabrication project work under the
supervision of teacher. The project work shall elted to the following topics. The project
could be a new job or repeated job, which had lademady carried out in the practical exercises
of the previous courses. The project work shalldoeised to develop the fabrication and testing
skill. Students shall submit a form project report give a presentation / demo

The project work shall be related to: Electricalcimaes, power electronics, protection system,
control system, instrumentation system, basic mdaais, or any other topics related to electrical
engineering approved by the department

Course Objectives:
The objective of the course is to build up the itzdiron skill of electrical system.
Note: A group of threestudents shall select a ptofgtudents may propose their own project and

get approval from the department or student mayoshoa project offered by the
department. Each project shall be supervised bgeher from the department.
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Third Year (Second Semester)

EG3211EE
EG3213EE
EG3214EE
EG3215EE
EG3216EE
EG3217EE
EG3219 EE
EG3218EE

Subjects:

Electrical Energy Audit and Conservation
Projectll

Power System Operation and Maintenance
Electrical repair and Maintenance Il
Industrial Attachment

Entrepreneurship Development
Transmission and Distribution of Electric Power
Elective (One of the followings)

a) Micro Hydro

b) Instrumentation & transducers

c) Electric Drives

d) Renewable Energy Technology
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Electrical Energy Audit and Conservation

EG3211EE
Total: 4 hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: hours/week

raetical: hours/week
Lab: 1 hours/week

Course Description:

This course deals with conservation of energy écteic motor, lighting system and process
equipment.

Course Objectives:

After completion of this course the student willddge to:
1. Design and conduct the energy conservation program.
2. Power factor correction
3. Improving lighting system
4. Efficient operation of process equipment

Course Contents:

Unit 1 Introduction [3]
1.1 Electrical energy in Nepal.
* The growth of consumption.
* Energy audit
* Preliminary energy audit
* Electrical energy conservation: The national protipe.

Unit 2 Energy Audit Technique [4]
2.1 Familiarization of Industry
2.2 Organization of the field survey
2.3 Identification of conservation opportunities
2.4 Energy audit report

* Purpose
 Content
* Analysis
Unit 3 Electrical Energy Survey [4]

3.1 Electricity conservation program
» Understanding the electricity bill
* Electricity tariffs
* Analysis of electric bill
« Collecting historical data.
3.2 Monitor, measure and record electricity consumpénd demand.
* Instruments use for electrical energy survey engnater, voltmeter,
wattmeter, power factor meter, power analyzer ardieter.

Unit4 Plant Electrical Distribution System [8]
4.1. Typical bus system:
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* Simple radial single bus system
* Double bus system
* Sectionalized and special bus system
4.2. Voltage Levels and Wiring System
4.3. Conductor Size
* Energy losses in conductor
e Optimum conductor size
4.4. Transformer
* Transformer losses
* Transformer selection
4.5. Design of new plant distribution system

Unit 5: Power Factor [8]
5.1 Power factor fundamentals
5.2 Causes of low power factor
5.3 Leading and lagging power factor and kVAr flow
5.4 Effects of low power factor and benefits of its mapement
e System capacity
» Capital cost for new system
e Distribution system loss
5.5 Power factor correction
e Individual compensation
e Group compensation
» Central compensation
e Synchronous condenser

Unit 6: Load Management [8]
6.1 Maximum demand
* Measurement of maximum demand
e« Demand charge
* Cost saving from demand control
6.2 Analysis of potential for demand control
* Load factor
* Load curve or demand profile
* |dentification of load
6.3 Methods of demand control
e Manual demand control (load shedding and monitdring
e Automatic demand control

Unit 7: Electric Motors [4]
7.1 Motor efficiency and motor losses
* Motor losses: stator and rotor losses, iron or retigicore losses, friction
and wind age losses, stray load losses.
7.2 Standard motor efficiencies.
7.3 Factor affecting electric motor efficiency
* Motor size
* Motor load
* Motor selection and sizing
* Motor maintenance
* Motor rewinding
7.4 High efficiency motors.
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Unit8: Lighting [4]
8.1 Lighting sources
e Incandescent lamp,
e  Fluorescent lamp
 LED lamp
* High intensity discharge lamp
* Mercury vapour lamp
* Metal halide lamp (metal arc lamp)
» High/low pressure sodium vapor lamp
8.2 Ballasts
8.3 Energy conservation opportunities in lighting syste
* Turns off lights (time clocks and photo cells)
* Reduce light levels
» Use daylight to reduce artificial light
* Replace inefficient light source by efficient ligtdurce
* Clean and maintenance of lamp
e Use light control equipment, reflector, electrobadlasts, occupancy sensor
Unit 9: Energy saving opportunities [2]
9.1 Electrical system
*  Sub- station and transformer
« Load management and power factor improvement
e Distribution system
9.2 Electric Drive
* Check list for motors
9.3 Lighting system
» Checklist of lighting system
* Management of lighting system
Lab/Practical: [15]
1. Visit an industry and prepare single line diagrdmlectric distribution system.
2. Perform a study of energy conservation in lighsiygtem.
3. Perform a study of energy conservation in electidmaaical system.
4. Perform economic analysis of energy system manageofi@ny one (lighting or
motoring system)
5. Group presentation
References:
1. Utilization of Electric power & Electric Tractiod.B. Gupta
2. Installation commissioning & maintenance of eleatiequipment, Tarlok Singh
3. A course on “Principles and Practices of Energy<eovation System, prepared for
‘Office of Energy Efficiency Services/Ministry ohdlustry, S.L. Nakarmi, IOE
4. General aspects of Energy Management and Energy ¥aldme-I, Bureau of Energy

Efficiency, Ministry of power, Govtof India.
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Project Il

EG 3213 EE
Total: 6 hour /week
Year: [l Lecture: hours/week
Semester: |l Tutorial: hours/week

raletical: 6 hours/week
Lab: hours/week

Course Description:

Students are required to take up a project woratedl to the topic described in the course
content. Students shall submit a formal projecorepnd give a presentation at the end of
semester.

Course Objective:

After completion of this project the student wié able to:
1. Develop the self-capability of students to desaymalyze, fabricate and testing of electrical
system and devices.

Course contents:

Students are required to take up a project workrescribed by the department. The project
work would be related to:

Electrical machines

Power electronics

Electronics

Measurement and instrumentation

Electrical installation design and estimating

Control and protection

Any other topics related to electrical engineering.

NoakwhpE

The project work shall involve the followings:
» Selection of relevant topic
» Selection of design criteria
* Methodology
» Design calculation
» Assemble or fabricate the device
» Testing
* Report writing
* Evaluation by internal and external examiner

Note: A group of four students shall select a pbj8tudent may propose their own project

work but it shall be approved by the departmergtodent may choose a project offered by the
department. Each project work shall be supervisea faculty of the department.
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Power System Operation and Maintenance

EG 3214 EE
Total: 6 hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: hours/week

raletical: hours/week
Lab: 3 hours/week

Course Description:

This course deals with the operation of small hgticiric power plant, diesel power plant and
substation equipment. It also deals with high \g#téesting, fault location of cables and
maintenance of power plant.

Course Objectives:

After completion of this course the student willbe

» familiarize with operation of small hydro power plg, substations and diesel power plants,

» performroutine inspection and simple maintenancaméll hydro power plant and diesel
power plant land H.V. testing, cable fault locating

Course contents:
Unitl. Introduction [8]
1.1. Generation of Electrical energy in small hydro powant and diesel power
plant.

1.2. Substation, supply system, transmission and digtab system, system
interconnection.

1.3. Causes of deterioration of power plant (moistuogtamination, corrosion,
mechanical stress, electrical faults, system symesheating).

1.4. Need of regular of maintenance, types of maintegaruaitine, preventive and
breakdown maintenance. Factor determining the tgpesaintenance,
maintenance planning and record keeping.

1.5. Listing routine maintenance task- daily, weeklythaghtly, monthly, quarterly,
yearly, number of inspections per period, charts.

Unit2. Operation of Small Hydro Power Plant [4]

2.1 Small hydro-electric power schemes, review of neani, hydraulic,
mechanical and electrical components of typicallshyalro power plant.

2.2 Duties of the operator in charge of a small hydeateic power plant. Typical
operational activities in normal and emergency ¢abval) conditions.

2.3 Technical details and operating characteristicsl@gtronic load controller.
Operation of mechanical tripping devices and tb#ects.

2.4 Technical details of generator, voltage and freguaontrol. earthing and
protective system.

2.5 Synchronizing scheme, plant operation in isolapagallel and interconnected.

Unit3. Routine Maintenance and Inspection of Small Hydro-kectric Power plant [8]
3.1 Principle of preventive maintenance, routine maiatee and inspection, plant
record keeping.
3.2 Typical routine maintenance and inspection for alshydro power scheme
«  Civil work and pipe line
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+  Turbine and hydraulic equipment
« Generator and electrical equipment

3.3 Lifting and moving heavy equipment. Safe workingdaand handling of
equipment

3.4 Inspection and maintenance of lifting and movingices and record keeping.

3.5 Electrical equipment insulating oil: - charactedstand application cause of
deterioration and failure of electrical equipmélrésting, reconditioning and
handling of insulating oil.

Unit4. Operation of substation Equipment [8]

4.1. Working with high voltage equipment operationaksibnd safety regulations,
Definitions:Official In charge, Authorized Persaiprking Party, High
voltage Zone, Working clearance etc.

4.2. Inspection and explanation of sub-station systemstesn components and
methods of operation, Protection system of sulmstatripping and alarm
sequences

4.3. Receiving and transmitting operational messagdslbphone or radio,
recorder messages, reporting.

4.4. Preparation of switching programmes for maintenance

« To work on main transformers and isolators
+ To work on feeders and cables

4.5. Operating principle of voltage regulating relay;load tap changer on main
transformer, capacitor banks and reactors.

4.6. Log book keeping of electrical parameters.

Unit5. High Voltage Testing and Fault Location [9]

5.1. Pressure testing of H.V. equipment after mainteeaobjectives, and tables of
test voltage for main equipment.

5.2. High voltage cable test set: description and smetibn, explanation of
components and control panel, method of operation.

5.3. High voltage testing safety rules, test contradlied isolation of equipment.

5.4. Types of faults on H.V. cables causes of faultgltfiype diagnosis
procedures, cable records/data, and routine inspect

5.5. Fault location related to fault types, principléperation.

5.6. Detail procedure for application of the Murray Lobgst for cable fault
location.

Unit6. Operation and Maintenance of Diesel Power Plant [8]

6.1. Main assembly of plant: Diesel Engine, alternati@msmission, voltage
regulator, fuel tank, switchgear, measuring insgnts.

6.2. Operation of diesel power plant.

6.3. General maintenance: changing engine oil, oilrfikéeaning air filter. Valve
adjustments, coolant changing, battery and start¢or servicing, adjustment
of fuel pump and injectors.

6.4. Inspection and maintenance schedules.

Practical Exercise: [45]
1. Visit nearby hydro power plant and observe openadibits various components starting

from intake to tailrace

Observe substation in detail and prepare its She&luding its components, bus bar,
incoming and outgoing feeders, LA, switch gearsfquting schemes, and transformer.
Observe operation of hydraulic system and turbine.
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9.

Manually operate the Air Circuit Breaker, switchgwjtches, switch fuses, with switch
board dead, replaces fuses, open, isolate anth@#@B into service.
Follow up operation procedure to run generatoroufated speed. Load the generator
o isolated mode
0 synchronized to the grid
Visit local NEA substation to note:
o Operator’s duties and log book-keeping
o Layout of equipment- indoor and outdoor.
o Provision for safety to public and NEA Staff.
Take readings of all quantities shown on substataily log sheet. Record any defects
or irregularities.
11kV OCB: Open; isolate earth feeder and bus Ileztveck the operation of interlock and
indicators, fit test plugs, check local and renmaiatrol, rack out OCB, lock-off orifices,
and isolate PT.
11kV switch fuse: open, isolate, earth cable gft {plug. Change fuse, check fuse trip
operation, Lock-off

10. Observe the switching programs

0 on main transformer
o on feeders and cables

11.Raise and lower the substation voltage using tha tmansformer OLTC gear. Check

operation of all controls, remote and local, mararal auto indications.

12.Move heavy equipment using rollers, pinch bars, @rain blocks.
13.Lift and move heavy equipment using a travelingtgaarane, wire rope slings, and

nylon web slings.

References:

Electrical Wiring Fundamentals, Foley

Electrical Installation Estimating & Costing, JBupta
Practices and Procedure of Industrial Electricasion, L.B.Roe
Substations Design and Equipment, P.V. Gupta

Art and Science of Utilization of Electrical Enerdy. Pratap
Hand Book of Electrical Engineering, S.L. Bhatia.

ok wNE
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Year:

Semester:

Electrical Repair and Maintenancell

EG 3215 EE
Total: 4 hour /week
[l Lecture: hours/week
[l Tutorial: hours/week
raktical: 4 hours/week
Lab: hours/week

Course Description:

This course deals with the procedure of repaitingsrewinding of transformers, motor starters,
Armatures.

Course objectives:

On completion of this course the students will ble &o:

1. Diagnose the fault of transformer and motor.

2. Dismantle, repair. Assemble and test the transfoemd motor.

3. Rewind transformer coils, stator coil and armatfrenotors.

4. Perform repair as per trouble shooting of AC mqgtB@ motors, and small generators.

Course contents:

Unitl.

Unit2.

Unit3.

Repair and maintenance of existing transformer [12]

1.1 Open short circuit and body leakage test of twodivig, multi winding taped
winding and trace the fault.

1.2 Study the finding and consult instructor.

1.3 Dismantle the core and coils

1.4 Take data of each coil — size of wire and numbeuwfs — compare with the
enamel wire data table.

1.5 Clean and assemble (Former) Bobbin

1.6 Rewind coils of appropriate size, material, numifeurns and fix tag on
beginning and ends

1.7 Assemble core and coils together

1.8 Test — continuity and body leakage, coil to cadldage test

1.9 Varnes the transformer and dry it, assemble body

1.10 Connect the proper load and run for load test.

Rewinding a new transformer [8]
2.1  Find out required power input voltage and attmltage- frequency and core
size

2.2 Calculate the size and number of turns of @rnand secondary coils

2.3 Prepare bobbin

2.4 wind coil

2.5 Assemble core

2.6  Test continuity

2.7  Varnes and dry

2.8  Connect supply and load for 1hr

Maintenance and Repair of motors [12]

3.1 Find out problem from customerVisual inspecfionloose parts loose
connection, broken parts, burn outs, jams.

3.1 Check continuity and leakage
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Unit4.

Unitb.

3.2 No load test and load test

3.3 Dismantle universal motor of drill machine, hand/saachine, hand griender
clean and inspect armature, field coil, commutaiegrings shape carbon
brush, assemble and test run.

3.4 Dismantle single phase capacitor start inductiotomalean and inspect
squirrel cage rotor, test stator windings, capaaémtrifugal switches,
distinguish starting windings and running windi@yease the bearing
assembles and test run.

3.5 Dismantle a 3 phase induction motor, clear andaasgquirrel cage rotor,
test state rewinding, find type of winding- chamdgrease bearings —
Assemble and test run.

Rewinding — stator of motor [16]

4.1. Capacitor start motor, running and starting windicepacitor centrifugal
switch.

4.2. Name plate data — power output voltage, frequecamynection, rpmot, full
load, phase, number full load current insulatigretynanufacture model no.

4.3. No of poles: Pitch of coil — no of slots that e@chl spans

4.4. No of turn in each coil

» Size of wire in each winding
» Kind of connection (series- parallel)
» Position of windings in relation to other windings
4.5. Type of winding (hand, form skein)
4.6. Slot insulation both size and kind
* Number of slots
» Stripping the stator
* Magnet wires (enamel wire)
» Slots insulation — insulation class, insulation ena, size cuffed ends

4.7. Rewinding- hand rewinding, form winding, skein wimgl

4.8. Connection of winding — single voltage, double agk series parallel
recognize the connection

4.9. Splicing and taping leads

4.10. Testing new winding

4.11. Backing and varnishing

Rewinding of Armature [12]

5.1 Data taking and stripping armature

5.2 Insulating core

5.3 Making coils in the slots

5.5 Connection the coils to the commutator

5.6 Testing

5.7  Turning the commutator in lathe

5.8 Backing and varnishing

5.9 Lap winding wake winding

5.10 Armature with one coil, two coil and three coif [sbots

5.11 Commutator pitch and soldering the commutator

5.12 Banding the Armature

5.13 Balancing the Armature

5.14 Dismantle armature from drill machine or vacuum hiae take data and

strip the winding, insulate the slots,make coilsvound it step by step.
Balance test and varnish it.
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Industrial Attachment

EG 3216 EE
Total: 6 hour /week
Year: [l Lecture: hours/week
Semester: |l Tutorial: hours/week

raletical: 6 hours/week
Lab: hours/week

Course Description:

The students shall be deputed to various electrizssation, motor design and maintenance
workshop, transformer manufacturing industry andinteaance workshop, circuit breaker
manufacturing industry and maintenance workshagggtet power stations on a full time basis
for duration of 90 hours. At the end of industrgfachment the student shall submit a report
conforming to a standardized format along withyddibry.

Industrial attachment shall consist of learningllsképect and methods in design operation,
diagnosis, maintenance and repair of machines gaigpmment used in respective field. For the
first two days the students shall observe the djperaof industry or plant. During the next
remaining time he/she shall work as operator/supermechanist and at the same time he/she
shall be engaged in preparing the report and pratsem.

The report shall consist of the following factors:

Profile of the industry/plant/workshop and layotiagtam of respective.
Organizational structure and administrative sebupmdustry or plant
Daily dairy maintenance

Basic feature of industry or plant

Report on selected technological aspect

Suggestions for improvement of selected aspedteoptoblem.

ok wNE

Course Objective:

Objective of the course is to develop skill ori¢rnkaowledge and to familiarize with real
industrial system and organization.
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Entrepreneurship Development

EG3201 MG
Total: 5 hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: hours/week

raletical: 2 hours/week
Lab: hours/week

Course description:

This course is designed to provide the knowledge skills on formulating business plan and
managing small business. The entire course dedls agisessing, acquiring, and developing
entrepreneurial attitude; skills and tools thatrageessary to start and run a small enterprise.
Course objectives:

After completion of this course students will béeato:

1. Understand the concept of business and entreprgripur

Explore entrepreneurial competencies

Analyze business ideas and viability

Learn to formulate business plan with its integ@hponents

a b 0N

Manage small business

Course content:
THEORY
Unit 1: Introduction to business & entrepreneurship [9]
1.1  Overview of entrepreneur and entrepreneurship
1.2  Wage employment, self- employment and business
1.3  Synopsis of types and forms of enterprises
1.4  Attitudes, characteristics & skills required todreentrepreneur
1.5 Myths about entrepreneurs
1.6  Overview of SME in Nepal
Unit 2: Exploring and developing entrepreneurial canpetencies [10]
2.1  Assessing individual entrepreneurial inclination
2.2  Assessment of decision making attitudes
2.3  Risk taking behavior and risk minimization
2.4  Creativity and innovation in business
2.5 Enterprise management competencies
Unit 3: Business identification and selection [4]

3.1  Sources and method of finding business idea(s)
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3.2
3.3

Selection of viable business ideas

Legal provisions for SMEs in Nepal

Unit 4: Business plan formulation

4.1
4.2

4.3

4.4

4.5

4.6

Needs and importance of business plan

Marketing plan

. Description of product or service

. Targeted market and customers

. Location of business establishment
. Estimation of market demand

. Competitors analysis

. Estimation of market share

. Measures for business promotion

Business operation plan

. Process of product or service creation
. Required fix assets

. Level of capacity utilization

. Depreciation & amortization

. Estimation office overhead and utilities

Organizational and human resource plan

. Legal status of business

. Management structure

. Required human resource and cost
. Roles and responsibility of staff

Financial plan

. Working capital estimation

. Pre-operating expenses

. Source of investment and financial costs

. Per unit cost of service or product

. Unit price and profit/loss estimation of first year

Business plan appraisal

. Return on investment
. Breakeven analysis
. Risk factors

Unit 5: Small business management

5.1
5.2
5.3

Concept of small business management
Market and marketing mix
Basic account keeping
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PRACTICAL

Unit 1. Overview of business & entrepreneurship [2]
1. Collect business information through interactiotlvauccessful entrepreneur

Unit 2: Exploring and developing entrepreneurial canpetencies [2]
1. Generate innovative business ideas

Unit 3: Product or service identification and seletton [2]
1. Analyze business ideas using SWOT method

Unit 4: Business plan formulation [22]
1. Prepare marketing plan

Prepare operation plan

Prepare organizational and human resource plan

Prepare financial plan

a b 0N

Appraise business plan
6. Prepare action plan for business startup

Unit 5: Small business management [2]
1. Prepare receipt and payment account

2. Perform costing and pricing of product and service

Text books:

%) IRTAFREEHIATNIATTT ARTTeRIadT TRTET qTHUT, JTaradTeTaaTearaanaharard 9eug, 0%%
g) RIS ERIATNATHT AT HITq AT T, Tafaehireraarearaanasarary IRug (
AYRITA), J0%Q

References:

1. Entrepreneur’s Handbook, Technonet Asia, 1981.

2. Khanna S.S., Entrepreneurship Development, S. CRabd. New Delhi

3. David H. Holt, Entrepreneurship: New Venture CreatiPrentice Hall India

4. MohantySangramKeshari, Fundamentals of EntreprehguyrPrentice Hall India
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Transmission and Distribution of Electrical Power

EG3219 EE
Total: 4 hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: 1 hours/week

raletical: hours/week
Lab: hours/week

Course Description:
The course deals with the transmission and digtabwf electrical power & energy.
Course Objectives:

After completing this course the students will béeao:

1. Gain knowledge about the transmission and disiobutperation and its components
2. Understand the characteristics of interconnectaakep system

3. Know the basic concepts of voltage control and camsption techniques

Course contents:

Unit 1: Introduction [8]
1.1 Role of Transmission and distribution as the conembs of power system
1.2 Typical A.C. Transmission system, standard voliagels
1.3 Distinction between transmission and distributigstem
1.4  Single phase and poly transmissions
1.5 Advantage of three phase
1.6  Concept of line and phase quantities of three phgstem
1.7 Advantage of interconnected transmission networikl (gystem)

Unit 2: Transmission line components [12]
2.1  Overhead line vs. underground cable
2.2  Components of overhead transmission lines
» Conductors : material, stranding and bundling efdrector
» Supports: various types of poles and tower as stipgacstructure
» Insulators their types and applications
» Other components like; jumper, anti-climbing desgicdanger plate, and
stay wires etc.
2.3 Mechanical and electrical considerations
» Conductor spacing and clearance criterion
* Sag tension computation
2.4 Underground cables
* Types of HV underground cables
» Construction of cables
» Solid, oil and gas as filling material

Unit 3: Transmission line performance
[8] Transmission Line parameters: Basic concept ofdeasie, inductance and
capacitance calculation
3.1  Concept of single line diagram
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Unit 4:

Unit 5:

3.2 Classification of transmission line: Short, mediand long TLs
3.2.1 Short TL: Sending and receiving end voltage, edaiMasingle line
diagram, efficiency, phasor diagram
3.2.2 Medium TL: Sending and receiving end voltage, egl@nt single line
diagram (T-pi), efficiency, phasor diagram
3.3 Ferranti effect

Distribution system [7]
Distribution system as proximity to consumers
4.1 Radial , loop and ring main feeders
4.2  Voltage drop and power losses in radial and loeplées
4.3  Guidelines for rural and urban distribution
4.4  Single phase and three phase distribution
4.5 Underground cables for distribution
» Seathing and armoring
» Cable breakdown
» Effect of moisture and temperature

Voltage Control
[6]Necessity of voltage control, voltage fluctuatiodassociated problems
5.1 Method for voltage control
» Excitation control of alternator
» Tap changing transformer
» Synchronous condenser
» Static compensating devices

Unit 6: Interconnected system

6.1  Advantage of interconnection

6.2  Effects on voltage and frequency fluctuatiothwnterconnected system
6.3  Flexibility in real and reactive power disgatg

6.4  Knowledge of complexity with interconnectedtsys

References:
1. M.L. Soni, P.V. Gupta, U.S. Bhatnagar& A ChakrabdA text Book on Power System

Engineering”, DhanpatRai& Co., India

2. A.S. Pabla, “Electric Power Distribution”, Tata M&®v-Hill Publishing Company Ltd,

India

3. J.J. Burke, “Power Distribution Engineering Fundatats & Applications”, Marcel

Dekker, Inc., New York.
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Micro Hydro Power

EG3218EE
(Elective)
Total: 5 hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: hours/week

raetical: 2 hours/week
Lab: hours/week

Course Description:

This course deals with the Micro Hydro Power (MHRnt. The main focus of this course is
the constructional details and functions of varioosiponents of a MHP plant and management,
operation and maintenance aspect of MHP plant.

Course Objective:

After completion of this course, student will bdeatoexplain the basic constructional details,
function and operation of various components of BIPMplan such as:civil construction
components, electro-mechanical components, protesgistem, and distribution system.

The students also will be familiar with the basmncept of survey, design, management,
operation and maintenance of MHP plant.

Course content:

Unit 1. Introduction [4]
1.1 Classification of hydro power plant by capacity
1.2 Features of Micro Hydro Power (MHP) plant
1.3 Role of MHP plant for rural development
1.4 Historical background and current status of MHR&pal

Unit 2. Basic Concept and Civil Construction Woks of MHP Plant [6]
2.1 Basic layout of a MHP plant
2.2  Principle of power generation - Definition of lkdeand discharge, Power
equation.
2.3 Components of MHP Plant, their constructional iletand functions — Weir
and intake, Canal, Desilting basin and spillwayrebay, Penstock, Power
house, Tailrace.

Unit 3. Electro-mechanical component of MHP Plan [13]

3.1 Turbines and valves: Types of turbine and theirkiay principle, turbines for
MHP plants, types of valve used in MHP plant.

3.2 Synchronous generator: Basic construction and wgrlgrinciple, Excitation
system.

3.3 Induction generator: Basic construction and workpmonciple, requirement of
excitation capacitor.

3.4 Coupling of turbine and generator - Direct coupliBglt drive, Flywheel.

3.5 Speed Governing — Hydraulic mechanical governcectebnic Load Controller
(ELC) — Basic principle, types of ELC — AC voltagentroller based ELC, DC
chopper based ELC, Discrete resistance type ELC.
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3.6 Voltage control — AVR for synchronous generator,R/8ompensator (Thyristor
Switched Capacitor and Fixed Capacitor Thyristornt@w Reactor) for
induction generator

Unit 4. Survey of MHP Plant and Basic Design Carept [6]
4.1  Basic concept of site selection for MHP Plant
4.2 Measurement of discharge at site — Bucket methethcity area method, Weir
method, Salt dilution method.
4.3 Measurement of head at site- Using clinometer, ¢ainvater-filled tube, Using

altimeter
4.4 Power Calculation, selection and sizing of tneband generator
Unit 5. Protection System for MHP Plant [6]

5.1 Over speed protection
5.2 Over-load and short-circuit protection for generato
5.3 Over voltage and under voltage tripping system
5.4 Earthing for generator neutral and body
5.5 Protection of generator and ELC from lightningksri
5.6 Single-line diagram of control panel with proteatidevices

Unit 6. Distribution System [4]
6.1 Basic layout of distribution system
6.2 Calculation of conductor size for distribution line
6.3 Poles and insulators for distribution line
6.4 Consumer’s connection system

Unit 7. Management, Operation and Maintenance ofMHP Plant [6]
7.1 Individual ownership management
7.2 Community ownership based management
7.3 Plant operator — starting up procedure, shutdownqature, training of operator.
7.4 Regular maintenance of procedure for intake systamal, desilting basin and
spillway, forebay, penstock, turbine, valve, getmra

Practical Exercises: [30]

Exercise No.1: Experimental study on synchronous generatbalt
» Study of excitation and voltage build-up at no-load
» Operation with purely resistive load
» Operation with inductive load and effect on ternhivatage

Exercise No.2: Experimental study on Electronic load contnodieLab.

Exercise No.3: Field study on an existing MHP plant.

Exercise No.4:Practice on field measurement — Measurement of, fldead measurement,
Calculation of power, section of turbine and getwra

References:

1) Adam Harvey, “Micro-Hydro Design Manual — A guide small-scale water power
generation”, published by Intermediate Technologglation, 1993

4) Manual for survey and layout design of private mibydro power plants, published by
ICIMOD, Kathmandu, Nepal, 1999

5) Maintenance and Repair Manual for private microrbygower plants, published by
ICIMOD, Kathmandu, Nepal, 1999

6) Operation and Management Manual for private migrdrb power plants, published by
ICIMOD, Kathmandu, Nepal, 1999
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Instrumentation & Transducers

EG3218EE
(Elective)
Total: 5 hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: hours/week

raetical: 2 hours/week
Lab: hours/week

Course Description:
This course introduces the basic instrumentatiohrtigjues and sensors & actuators.
Course Objectives:

After completing this course the students will béeao:

1. learn operating characteristics & operating prilecigf different transducers

2. understand the use of sensors and actuators andpipécations in real-world
instrumentation

Course contents:

Unit 1. Basic concepts [8]
1.1 Transducers, Sensors and Actuators
1.2 Basic requirements of a Transducer
1.3 Classification of Transducers
1.4 Selection of Transducers
1.5 Specification, Sensitivity and Accuracy
1.6 Resolution & Range

Unit 2: Measurement of Position and speed [10]
2.1 Potentiometers
» Operating principle
* DC potentiometers
* AC potentiometers
2.2 LVDT construction & operating principle
2.3 RVDT construction & operating principle
2.4 Capacitive Transducers
2.5 Hall effect application in displacement measurement
2.6 Tacho-generator
 DC Tacho-generator
* AC Tacho-generator
» Digital Counter principle
2.7 Linear velocity measuring concept

Unit 3: Measurement of Torque, Force & Pressure [8]
3.1 Torgue measurements
e Strainguage principle
* inductive transducers
» Electronic technique
3.2 Piezoelectric Transducers
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Unit 4:

Unit 5:

Unit 6:

* Material

» Construction

» Operating principles
3.3 Applications of Piezoelectric Transducers
3.4 Acellerometers

Measurement of temperature
4.1 Resistance Temperature detector
* Principle
» Construction
* Applications
4.2 Thermistor
* Principle
» Construction
* Applications
4.3 Thermocuple
* Principle
» Construction
* Applications

Miscellaneous Transducers

5.1 Photoconductive cells

5.2 Vacuum measurements

5.3 Pneumatic displacement detectors
5.4 Flow measurements

5.5 Measurements of sound

Signal conditioning circuits
6.1 Operational Amplifier
6.2 Application of Opm in instrumentation

Laboratory Exercises:

NouokrwhE

To study the characteristics of a Buzzer

Suggestions for instruction:

1. As far as possible avoid derivation of complex reathtic equations
2. Elaborate the mathematics as far as possible g @gaphical representation
3. Show the sectionalize sketches of physical compisnesing projectors

References:
1. J.B. Gupta, "A course in Electronic and Electrickleasurements and

Instrumentation”, S.K. Kataria& Sons, India, 1999

To study the resistance transducers for angullnear position Applications
To study the construction and characteristicsrairstgauge transducer.

To study the construction and characteristics adacitive transducers.

To study the construction and characteristics efrttocouple

To study the characteristics of a Hall effect trhrers

To study the characteristics of a Differential Arfipt

[6]

[9]

[4]

[30]

2. A.K. Mahalanabis, "Introductory System Engineeringiley eastern Limited,

India
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Electric Drives

EG3218EE
(Elective)
Total: 5 hour /week
Year: [l Lecture: 3 hours/week
Semester: |l Tutorial: hours/week

raetical: 2 hours/week
Lab: hours/week

Course Description:

This course covers the power electronics devices sthemes such as rectifier, chopper,
inverter, ac voltage controller applied to electilcuits.

Course Objective:

After completion of this course, student will bdealo explain the basic constructional details
and operation of power electronic devices- diodewer transistor, thyristor, GTO, Triac,
MOSFET, IGBT, operation of rectifier, chopper, ine and ac voltage controller.

Course content:

Unit 1. Introduction [2]

1.1 Basic concept of electric drives- definition, compats of electric drives (drive-
motor, control circuits), various actions in drisgstem (starting, speed control,
braking)

1.2 Classification of electric drive —Group drive, Iniual derive, Multi-motor
derive

1.3 Classification of control scheme — Manual contr8emi-automatic control,
automatic control

Unit2 DC motor drives [20]
2.1 Speed- torque characteristic of dc shunt generator
2.2 Four-quadrant operation of dc shunt motor
2.3 Speed control of dc shunt motor
* Factors affecting the speed of dc shunt motor
» Constant torque mode of speed control (Armaturérobn
» Constant power mode of speed control (Field cdntro
* Armature control method with single-phase half-coll¢d bridge rectifier
* Armature control method with single-phase full-cohied bridge rectifier
* Field control method with single-phase half-corigdlbridge rectifier
* Closed loop control system for constant speed tipara
* Armature control method with step-down chopper
2.4 DC motor starter
* Necessity of starter
Conventional three-point starter with manual cantro
Starter using voltage sensing relays
Starter using current sensing relays
Starter using time delay relay
2.5Speed control DC series motor
* Armature control method with single-phase half-colhéd bridge rectifier
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» Field diverter method with chopper controlled dteeresistance.
Braking of dc motor — plugging, dynamic braking arebenerative braking.

Unit 3 AC motor drives [14]
3.1. Speed- torque characteristic of three-phase inoluctiotor
3.2.  Speed control of three-phase induction motor
* Factors affecting the speed of three-phase induatiotor
» Stator voltage control method using inverter fedast
* Frequency control method using variable frequenggiter
» Constant Volt-Hertz method
» Rotor rheostat using chopper control
» Static-Kramer drive
3.3. Induction motor starter
* Necessity of starter
» DOL starter using contactor with provisions for dead protection and
speed reversal.
* Auto transformer starter using contactor with owad protection
» Star-Delta starter using contactor with overloaotgetion
3.4. Braking of induction motor — plugging, dynamic birak and re-generative
braking.
3.5.  Synchronous motor drives
» Constant volt-Hz method of speed control usingaldée voltage and
variable frequency (VVVF) inverter
» Self-controlled synchronous motor drive using lcachmutated thyristor
inverter.

Unit 4. Drives for traction and industrial applications [9]
4.1 Requirements of electric traction system
4.2 AC series motor as traction motor
4.3 DC series motor as traction motor
4.4 Drive system for electric train — speed/time cup@yer supply system, driving
motor
4.5 Drive system for trolley bus — power supply systemd driving motor
4.6 Drive system for paper mill
4.7 Drive system for rolling mill
4.8 Drive system for power lathe
4.9 Drive system for electric vehicle with four-quadrahopper

Practical Exercises: [30]

Exercise No.1:
Experimental study on speed control of dc shuntomasing armature control method and field
control method with single-phase half-controlleatige rectifier.

Exercise No.2:
Experimental study on speed control of dc seriesomosing armature control method with
single-phase half-controlled bridge rectifier.

Exercise No.3:
Experimental study on speed control of three-phiadaction motor using variable applied to
stator winding at constant load torque.
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Exercise No.4:
Experimental study on speed control of three-phadaction motor using variable frequency
inverter at constant load torque.

Exercise No.5:
Experimental study on speed control of three-phadaction motor using constant Volt-Hz
method at constant load torque.

Exercise No.6:
Experimental study on speed control of three-phsigering induction motor using rotor
rheostat at constant load torque.

Exercise No.7:
Study of any one of the drive system (describeathapter-5) at the real site and write a
technical report on the drive system.

[note different groups of student shall study déf# sites.]

References:
1. N.K.De and P.K. Sen, “Electric drives”, publisheyglPrentice Hall of India, 2002.
2. H. Pratap, “Art and science of utilization of dalezal energy” published by DhanpatRai
and Co. India, 2001.
3. A Chakrabarti, "Fundamentals of Power Electronid @rives” DhanpatRai and Co.,
2002.
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Year:

Semester:

Renewable Energy Technology

EG3218EE
(Elective)
Total: 5 hour /week

Lecture: 3 hours/week

Tutorial: hours/week
raetical: 2 hours/week

Lab: hours/week

Course Description:

This course deals with fundamentals of differenexeable energy resources and their role in
sustainable development.

Course Objectives:

After completing this course the students will béeao:
1. Identify the different renewable energy resources their importance.
2. Understand the basic principles behind renewalggygisources like hydro, solar, wind and

biomass.
3. Compare the prospects of renewable energy resources
Course contents:
Unit 1 Introduction [6]
1.1 World energy scenario
1.2 Energy crisis
1.3 Renewable energy resources
* Solar energy
* Hydro electricity
* Biomass
* Wind energy
» Geothermal energy
» Tidal energy
»  Wave energy
Unit2 Solar Energy [12]

2.1 Solar radiation

2.2

2.3

Electromagnetic spectrum
Prediction of solar radiation

Solar thermal energy

Domestic hot water system
Solar dryer

Solar distillation

Solar ponds

Swimming pool heating
Concentrating collectors
Flat plate collectors

Solar-electricity

Fundamental principle of photovoltaic conversion

Types of photovoltaic cells (mono-crystalline, patystalline, thin film or
amorphous cells)

Solar module, energy storage battery, charge déetro
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* Solar home system and solar water pumping

Unit 3 Hydro-electricity

3.1
3.2

3.3

Water head, flow and power from water
Types of hydropower plants

» Large hydro, medium hydro, small hydro, micro hygreltric set

Micro-hydro power

* Feasibility study and evaluation of potential otihy power
» Demand survey and calculation of micro-hydro size

* Hydraulic structures

» Electromechanical equipment
- turbine
- generator
- governor
- automatic voltage regulator
- electronic load controller
- ancillaryequipment

Unit4 Biomass

Unit5

QA LNE

4.1 Biomass as a fuel

» Direct combustion

» Gasification

* Pyrolysis

* Anaerobic digestion — Biogas
4.2 Role of biogas in Nepal
4.3 Components of Biogas system

» Biogas constituents

* Bio-digester

* Biogas inputs (feeds)

» Digestion

e Slurry

» Use of Biogas (cooking, lighting etc.)
4.4 Presentation Package: Microsoft PowerPoint
Wind Energy
5.1 Power from the winds

5.2 Wind turbines

* Horizontal axis turbines
* Vertical axis turbines

5.3 Electricity generation from wind turbines
5.4 Wind farm

Practical Exercises

References:
1. Renewable Energy, Power for a sustainable futu@dalfrey Boyle, Oxford University Press.

Measurement of solar radiation
Solar Home System: Solar cells and connection geheontroller and storage battery
Use of solar heaters, solar ovens, solar dryers
Study of Micro-hydro systems/peltric set with eteaic load controller
Study of Biogas system
Study of wind turbine, induction generator and gatien controller

*kkkkkkkkkkkkkk
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