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(EL501 )SWITCHGEAR AND PROTECTION 

 

1. COURSE OBJECTIVES 
 

This course enables the students to acquire knowledge about the principles and working of 

various switching and protective devices and understand the practices followed in protection 

schemes employed in electrical power systems. 

2. TEACHING AND EXAMINATION SCHEME 
 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(EL501) 

Switchgear & 

Protection 

L T P H TH TM TW PR/OR 

4 - - 4 75 25 - - 
100 

 

3. COURSE OUTCOMES: 
 

On successful completion of the course, the student will be able to: 
 

EL501.CO1: Explain various terms and principle of working of switching and protective 

devices. EL501.CO2: Demonstrate the construction and operation of various switching 

and protective devices. 

EL501.CO3: Compare different protective devices and faults. 

EL501.CO4: Choose a protective system for a particular 

application. 

 
4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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EL501.CO1 3 3 2 1 2 2 2 

EL501.CO2 3 3 2 2 2 3 2 

EL501.CO3 3 3 2 1 1 2 3 

EL501.CO4 3 3 2 2 2 3 3 

Relationship   : Low-1   Medium-2   High-3 
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 PSO1 PSO2 

EL501.CO1 2 2 

EL501.CO2 3 3 

EL501.CO3 3 2 

EL501.CO4 3 3 

 

 

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 
 

M = Marks Thr = Teaching hours CO = Course Objectives    

Unit M Thr CO 

1. FAULTS 9 8 CO1,CO3 

1.1 Nature & causes of faults, consequences of short circuit fault. 

Symmetrical faults & unsymmetrical faults. Concept of current 

reactor & its classification based on location. 

   

1.2 Calculation of short circuit MVA & current for symmetrical 

faults using per unit method. 

   

2. FUSES 9 6 CO1,CO2, 

CO3,CO4 

2.1 Definition, advantages and disadvantages of fuses. Desirable 

characteristics of fuse elements. 

Terms related to fuses: current rating, fusing current, fusing factor, 

pre arcing time, cutoff current, arcing time, total operating time and 

breaking capacity. 

   

2.2 Types of fuses; LV fuses, (Re wirable or kit kat fuse), HRC 

Fuse. (Working & construction). 

Comparison between rewirable& HRC fuse. 

   

3. CIRCUIT BREAKERS 24 20 CO1,CO2, 

CO3,CO4 

3.1 Main function of circuit breaker 
Arc phenomena, (Initiation and maintenance of arc), Method of arc 

extinction (High resistance methods and low resistance or current 

zero method) 

Circuit breaker rating( rated voltage, rated current, rated frequency, 

operating duty, breaking capacity, making capacity), General 

specifications for procurements. 

Definition: Arc voltage, restriking voltage, recovery voltage, RRR 

   

3.2 Basic principles of operation and constructional features of 
MCB, MCCB, ELCB. 
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3.3 Constructional features(with respect to arc extinction only), and 

working of air circuit breaker, Air Blast Circuit Breaker, minimum 

oil circuit breakers(Types of arc control devices), SF6 circuit 

breaker(puffer piston type only), vacuum circuit breaker. 

Difference between fuse and circuit breakers. 

Concept of HVDC circuit breaker 

   

 

4 RELAYS 18 16 CO1,CO2, 

CO3,CO4 

 

4.1 Definitions: Relay, Pick up, reset. Fundamental requirements of 

protective relay, classification of relay – Electromagnetic attraction 

type & Induction type, Static type, Numeric type. 

   

4.2 Construction and working of 1.Bucholz relay, 2. Bi metallic 

relay (basic concept) 3. Attraction type relay (hinged armature type 

& solenoid & Plunger type) 4. Induction relay,(shaded pole 

structure) 5. Induction type IDMT relay, Reverse Power Relay, 

Concept of TSM & PSM in IDMT relay (No Numericals) 

   

4.3 Static relay: Introduction advantages and block diagram for over 

current and differential protection. 

   

5 PROTECTIVE SCHEMES 15 14 CO1,CO2, 

CO4 

5.1 Concept of Main & Back up protection, Differential Protection, 

biased differential protection. 

Protection of three phase induction motors: Combined earth fault & 

over current protection for stator winding, single phasing 

protection. Transformer protection: biased differential protection for 

transformer, (connection of CT’s) 

 

 

 

 

 

 

 

 

 

 

 

75 

 

 

 

 

 

 

 

 

 

 

 

64 

 

5.2Bus bar Protection: Differential protection and earth leakage 

protection. 

Protection of transmission lines: concept of distance protection, 

Time graded and current graded (only for radial feeders) 

 

Total 

 
 

6. COURSE DELIVERY: 
 

The Course will be delivered through lectures, class room interactions, exercises and case studies 
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7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 

 

Unit 

No 

Unit Number 

of 

lectures 

Marks 

1 FAULTS 8 9 

2 FUSES 6 9 

3 CIRCUIT BREAKERS 20 24 

4 RELAYS 16 18 

5 PROTECTIVE SCHEMES 14 15 

 Total 64 75 
 

 

8. LEARNING RESOURCES Text 

Books 

S. No. Author Title of Books Publishers 

1 J. B. Gupta Switchgear & Protection S. K. Khataria& Sons 

2 V. K. Mehta Principles of power systems S Chand 

3 SunilS. Rao Switchgear & Protection Prentice Hall of India 
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(EL502) POWER ELECTRONICS AND DRIVES CONTROL 

 

 
1. COURSE OBJECTIVES 

 

This subject enables the students to extend the application of semiconductor devices to 

circuits that are rated at power level. Students will understand the applications of power 

semiconductor devices. Essential theoretical and practical knowledge to use power 

electronics to control electrical machines in commercial and industrial sector will be 

achieved by this course. 

 

2. TEACHING AND EXAMINATION SCHEME 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(EL502) 

Power Electronics 

& Drives Control 

L T P H TH TM TW PR/OR 

4 - 2 6 75 25 25 - 125 

 

 
3. COURSE OUTCOMES: 

On successful completion of the course, the student will be 

able to: EL502.CO1: Explain the working of power electronic 

devices. 

EL502.CO2: Demonstrate the applications of power 

electronics. EL502.CO3: Analyze the working of power 

electronic circuits. 

EL502.CO4: Interpret the use of power electronic circuits for electrical drives control. 
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4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 
 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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EL502.CO1 3 2 1 1 1 1 2 

EL502.CO2 3 3 3 3 1 2 2 

EL502.CO3 3 3 3 2 1 2 2 

EL502.CO4 3 3 3 3 2 2 2 

Relationship :Low-1 Medium-2 High-3 
 

 PSO1 PSO2 

EL502.CO1 2 2 

EL502.CO2 3 3 

EL502.CO3 3 3 

EL502.CO4 3 3 
 

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 

 
 

M = Marks Thr = Teaching hours  

Unit M Thr CO 

1.POWER ELECTRONIC DEVICES 15 13 CO1,CO3 

1.1 Introduction to Power Electronics. Power electronic 

devices- SCR, DIAC, TRIAC, IGBT, GTO, POWER 

MOSFET (symbols, function and application only) 

   

1.2 SCR-Construction, symbol, V-I characteristics (Reverse 

blocking mode, forward blocking mode, forward 

conduction mode, latching and holding current), two 

transistor model of thyristors. 

Turn ON methods –Forward voltage triggering, gate 

triggering (pulse triggering using UJT), thermal 

triggering. 

Commutation in SCR- types of commutations- Natural & 

Forced (A, B, C& D Type Only) 

Protection Circuits: di/dt protection, Snubber circuits 

(dv/dt protection). 
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2. CONVERTERS & AC VOLTAGE CONTROLLERS 15 13 CO2,CO3 

2.1Working principle of phase controlled convertor-Single 

phase Half wave (with R and RL Load), single phase full 

wave bridge type and single phase dual converter withRL 

Load. (Only circuit diagram, operation and 

waveforms).Concept of Freewheeling diode. 

Three phase - Full wave & Dual converter. (Only circuit 

diagram and waveforms in each case). 

   

2.2 AC Voltage Controllers: Principleof operation – ON-OFF 

control and Phase control. Single phase full wave 

controller with R and RL Load (no derivation). 

   

3. CYCLOCONVERTERS & REGULATORS 12 11 CO2, CO3 

3.1Operating principles of Cycloconverter, types: single 

phase to single phase, F/2& F/3 generating 

   

 Cycloconverter with center tapped configuration.     

3.2Block diagram of SMPS-Circuit diagram & working of - 

Buck regulator, Boost regulator & Buck Boost regulator. 

   

4.CHOPPERS & INVERTERS 12 11 CO2,CO3 

4.1Choppers-Definition, circuit, working, waveforms of 

chopper: First quadrant (class A), Second quadrant (class 

B), First and Second Quadrant (Class C). 

   

4.2Inverters- Circuit, working, waveforms of inverter: Basic 

Series Inverter, Modified series inverter, Parallel inverter, 

single phase full wave bridge inverter. 

   

5. DC & AC MOTOR DRIVES CONTROL 21 16 CO2,CO3, 

CO4 

5.1. Concept and Block diagram of an electric drive system 

using power electronic converter. 

Circuit and working of single phase DC drives for 

separately excited motors- single phase full converter 

drive, single phase dual converter drive. 

Three phase full converter drive, three phase dual converter 

drive 

Two quadrant chopper drive, Four Quadrant chopper 

drive. 

   

5.2. Circuit diagram, working and applications of Stator 

voltage control, Static Rotor Resistance Control using 

chopper, Static Scherbius drive and Static Kramer’s 

drive. 

Schematic diagram and working of VFD. 

   

TOTAL 75 64  
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6. COURSE DELIVERY: 

The Course will be delivered through lectures, class room interactions, exercises and case studies. 

 
7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 

 
 

Unit 

No 

Unit Number 

of 

lectures 

Marks 

1 POWER ELECTRONIC DEVICES 13 15 

2 CONVERTERS AND AC VOLTAGE CONTROLLER 13 15 

3 CYCLOCONVERTERS & REGULATORS 11 12 

4 CHOPPERS & INVERTERS 11 12 

5 DC & AC MOTOR DRIVES CONTROL 16 21 

 Total 64 75 
 

 

8. SPECIFICATION TABLE FOR TERM WORK 

 
 

No Practical (Any 8) Marks 

1. To study the Volt ampere characteristics of SCR  

2. To study V-I characteristics of UJT  

3. To study characteristics of TRIAC & DIAC  

4 To study UJT Triggering of SCR  

5 Study of Cycloconverter  

6. Study of SCR series inverter  

7. Study of chopper circuit  

8. Study of light dimmer  

9. Study of dv/dt triggering  

10. Study of speed control of D.C. motor using SCR.  

11. Study of V/F control scheme for three phase Induction motor.  

  25 

 

 
  



ELECTRICAL & ELECTRONICS ENGINEERING CURRICULUM Page10
7 

Directorate of Technical Education, Goa State 
 

 

9. LEARNING RESOURCES 

Text Books 

S. No. Author Title of Books Publishers 

1 M.H. Rasheed Power Electronics Pearson 

2 P.S Bhimbra Power Electronics Khanna Publishers 

3 Bimal K. Bose Modern Power Electronics & 

AC Drives 

Prentice Hall India 

4 Alok Jain Power Electronics Pernam International 

 

 
Reference Books for further study 

S. No. Author Title of Books Publishers 

1 S.K. Bhattacharya Industrial Electronic Drives & 

Control 

Tata Mc Graw Hill 

2 P.C. Sen Modern Power Electronics S Chand 

3 Daniel W. Hart Power Electronics Mc Graw Hill 
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( CC602 ) BUSINESS COMMUNICATION 
 

1. COURSE OBJECTIVES: 
 

The students will able to: 

1. Use speaking, writing and presentation skills to communicate effectively. 

2. Develop business etiquettes, manners, grooming and improve personal appearance 

3. Improve non verbal forms of communication. 

 
2. TEACHING AND EXAMINATION SCHEME 

 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

( CC602 ) 

Business 

Communication 

L T P H TH TM TW PR/OR 

- - 2 2 - - 25 25 50 

 

3. COURSE OUTCOMES: 
 

On successful completion of the course, the student will be able to: 

1. Understand the principles of effective communication 

2. Use the principles of communication effectively in the corporate environment 

3. Analyse and organize information for effective communication 

4. Develop soft skills in order to adapt to the changing and competitive corporate work environment. 
4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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CC602. CO1 1 0 1 0 1 2 2 

CC602. CO2 2 2 2 1 2 2 3 

CC602. CO3 2 2 2 1 2 2 3 

CC602. CO4 1 1 1 1 2 3 3 

Relationship :Low-1 Medium-2 High-3 
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 PSO1 PSO2 

CC602.CO1 2 2 

CC602.CO2 3 3 

CC602.CO3 3 3 

CC602.CO4 3 3 

 
 

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 
 

M = Marks Thr = Teaching hours CO = Course Objectives   

Unit M Thr CO 

1 COMMUNICATION SKILLS AT WORKPLACE  04 CO1,CO2, 

CO3,CO4 

1.1 Principles of communication in business 

Importance of communication in a business organization, types of 

communication(formal and informal Internal and External 

Communication), Channels of communication: Vertical, 

Horizontal, Diagonal, Grapevine 

   

1.2 Modern Office technology for communication: 

email communication and sending text (etiquettes, components, 

tips for writing effective emails, spell check) ,internet and use of 

social media for work (to communicate, search for information 

about suppliers, specifications, networking, quick feedback ,e- 

commerce, video conferencing ) 

   

2 SEMINARS  06 CO1,CO2, 

CO3,CO4 

2.1 Organization of seminars and workshops 

Organizers role: planning, objectives, topic selection, planning the date 

,time ,venue , creating event organization material : creating 

facebook page ,WatsApp group, invitations , advertisement on 

pamphlet , hand-outs ,signage ,name badges, registration form, 

press note, inviting key note speaker, schedule 

   

2.2 Presentation 

Speakers role: Gathering relevant material, organization of the 

material, knowing the occasion and audience, preparing handouts 

for distribution, time management, interaction with audience, non 

verbal communication. (Checklist of significant aspects of oral 

presentation to be provided) 

   

2.3 Role of audience 

Audience’s role: Listening effectively and asking relevant 

questions, note taking 
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3  TECHNICAL WRITING  10 CO1,CO2, 

CO3,CO4 

3.1 Reports 

Understanding objective report writing, types of reports, parts of a 

formal report, illustrations 

inspection reports: procedure and format ,Project Report 

   

3.2 Business letters 

Sales letters : parts of sales letter 

complaint letters: elements of a complaint letter 

adjustment letters: elements of an adjustment letter 

   

3.3 Tenders 

procedure, Preparation, Types of tenders, Single tender, limited 

tender, Open tenders, government e tender, structure of a tender 

document, tender notice, terms and conditions, payment details, 

specification, documents to be submitted, drafting advertisement 

for tender. 

 

3.4 Generic notices, notice for meetings :purpose, format of notice for 

meeting, agenda , quorum and writing minutes 

   

4 JOB INTERVIEWS  06 CO1,CO2, 

CO3,CO4 

4.1 Job application and resume 

draft job application and resume, draft letter of acceptance and 

cold contact letter 

   

4. 2 Job interviews 

preparing for job interview, guidelines on facing job interviews, 

mock interviews 

   

5 SOFT SKILLS 

5.1 Business etiquettes 

Importance of business etiquettes and manners, Tips for good 

business etiquettes 

 06  

5.2 Non verbal Communication 

grooming, personal appearance, hygiene, deportment and body language 

5.3 Interpersonal skills 

Leadership skills, team work , active listening 

5.4 Critical thinking 

How to improve critical thinking, tips for critical thinking 

   

Total 50 32  
 

6. COURSE DELIVERY: 
 

The Course will be delivered through lectures, class room interactions, exercises and case studies 
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7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 
 

Unit 

No 

Unit Number 

of 

HOURS 

Marks 

1 COMMUNICATION AT WORKPLACE 04  

2 SEMINARS 06  

3 TECHNICAL WRITING 10  

4 JOB INTERVIEWS 06  

5 SOFT SKILLS 06  

 Total 32 50 

 
8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS 

 

No Practical Marks 

50 

 Practical Title  

1. Modern office technology  

2. Seminar  

3. Technical writing  

4. Job interviews  

5 Soft skills  

   

   

No Class room Assignments  

1 Email communication  

2 Power point presentation  

3. drafting seminar invites  

4. Drafting hand outs for seminars  

5 Drafting sales letter  

6 Drafting complaint letters  

7 Drafting adjustment letters  

8 Drafting tender notice  

9. Filling maintenance reports  

10. Drafting inspection reports  

11 Drafting abstract  

12 Drafting notice for meetings  

13 Drafting agenda of meetings  

14 Drafting minutes of meeting  

15 Drafting resume and job application  

16 Drafting letter of acceptance  

17 Drafting cold contact cover letter  
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18 Group discussions   

19 Debates  

20 Group presentations  

9. LEARNING RESOURCES 

Reference books 

S. No. Author Title of Books Publishers 

1 P. Prasad, Rajendra 

k. Sharma 

The functional aspects of 

communication skills 

s. k. kataria&sons 

2 Pal &Rorualling Essentials of business 

communication 

Sultan chand& sons 

3 Grount Taylor English conversation practice Tata MCgraw Hill 

4 R.C. Sharma & 

Krishna Mohan 

Business Correspondence & report 

writing 

Tata MCgraw Hill 
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(TR 501) INDUSTRIAL TRAINING 

1. COURSE OBJECTIVES 
 

To expose & prepare the students for the Industrial work situation. This exposure and hands 

on experience will further enhance the prospects of student fraternity to be better placed on 

completion of their course. 

2. TEACHING AND EXAMINATION SCHEME 
 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(TR 501) 

Industrial Training 

L T P H TH TM TW PR/OR 

- - 4 4 - - 70 30 Grade 

08 Weeks 
3. COURSE OUTCOMES: 

On successful completion of the course, the student will be able to: 

TR501.CO1: Understand the organizational set up & functions of various departments in the 

industry TR501.CO2: Apply the knowledge gained in the institute to correlate with the actual 

processes in the 

industry &Compile relevant data in the form of a report. 

TR501.CO3: Survey industrial process, identify problems, take it up as project and 

recommend solutions for improvement 

TR501.CO4: Develop leadership, teamwork, communication skills and consciousness 

towards safety & environment by adapting to the rules & regulations of Industry 

4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES 
 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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TR501.CO1 1 1 1 1 2 2 1 

TR501.CO2 3 3 3 3 2 3 3 

TR501.CO3 3 3 3 3 3 3 3 

TR501.CO4 2 3 1 3 3 3 3 
 

Relationship : Low-1 Medium-2 High-3 
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1.1 Students are required to study and have hands-on experience wherever possible 

in the following areas (depending on availability): 

 
 Company Profile 

 Organizational Structure 

 Company Product Range 

 Manufacturing Facilities Available /Services provided 

 Plant / Facility Layout 

 Operations / Production Processes 

 Production Planning and Control 

 Detail study of Latest Equipment/ Technologies Used 

 Stores Functions 

 Material Handling Systems/ Equipments 

 Quality Management Systems / Functions 

 Maintenance and Repair Practices 

 Safety Practices / Safety Equipments 

 Utilities 

 Logistics 

 Sales and Marketing 

 Ethics, Statutory Rules and Regulations followed 

 Product Design and Development 

 Any other area specific to the Industry providing Training 

 PSO1 PSO2 

TR501.CO1 3 3 

TR501.CO2 3 3 

TR501.CO3 3 3 

TR501.CO4 3 3 

 

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 

 

 

6. TERM WORK & PRACTICALS 
 

Evaluation Scheme 

TW PR/OR  
TOTAL 

Marks 

Attendance 

Marks* 

Industrial 

Mentor’s 

assessment 

Marks 

Institute 

Mentor’s 

assessment 

Marks 

Training 

Report 

Report 

Assessment 

& 

Seminar/Viva 

10 20 20 20 30 100 

* 01 mark shall be deducted for every Absence (with or without permission). 
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Daily Diary: 
 

The daily dairy should-be maintained in a book. It should reflect the day to day activities 

performed by the student (including task, men and materials involved). It should be counter 

signed by the Industry Mentor. It will become the basis for writing reports on the complete 

training. 

Training Report 
 

The training report should be submitted by the training students should include the following 

salient points- Certificate from institute, Certificate of training from company, detailed write 

up as per daily dairy, detailed drawings, working drawings, photographs, safety precautions, 

techniques for work minimization on site, organizational chart, Importance of project to the 

society, special methods/techniques/equipment should be separately high lightened, including 

environmental aspects. The report should be informative and technical, typed with double 

spacing on good quality bond paper and bound. Assessment of Training Report be based on 

Knowledge, Presentation, Quality of contents and Sketches. 

Note: 
 

a. Student/s undergoing Industrial Training shall follow Rules and Regulations of the Industry. 

b. Industrial Training will generally be organized and conducted in accordance with Industrial 

Training Manual duly prescribed by the Board. 

 
7. SUGGESTED SPECIFICATION TABLE WITH MARKS & HOURS 

Unit No Name of the Unit Teaching Hours Marks 

1 PR/OR 08 weeks 30 

2 TW 70 

 Total 08 weeks 100 

 

Note: 

1. For Industrial training Grades will be awarded based on marks scored as 

follows: 80% and above Marks – Grade ‘A’ 

60% to 79% Marks – Grade 

‘B’ 40% to 59% Marks – 

Grade ‘C’ Marks below 40% 

- Grade ‘D’ 

2. TW and PR/OR shall be separate heads of passing. Student has to secure minimum Grade ‘C’ for 

passing. 
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AUDIT COURSE 

(AC101) ESSENCE OF INDIAN KNOWLEDGE AND TRADITION 

1. COURSE OBJECTIVES: 
 

This course aims at imparting basic principles of thought process, reasoning and inferencing 

by human being. Sustainability is at the core of Indian Traditional Knowledge Systems 

connecting society and nature. Holistic life style of Yogis, science and wisdom capsules in 

Sanskrit literature are also important in modern society with rapid technological 

advancements and societal disruptions. The course thus focuses on introduction to Indian 

Knowledge System, Indian perspective of modern scientific world-view, basic principles of 

Yoga and holistic health care system. 

 

2. TEACHING AND EXAMINATION SCHEME 
 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(AC101) Essence of 
Indian Knowledge 

and Tradition 

L T P H TH TM TW PR/OR 

2 - - 2 - - - - - 

 

Course Content: 

 
 

S. No. Title of Book Author Publication 

1. Cultural Heritage 
India- 
Course Material 

of V. 
Sivaramakrishna 

Bharatiya Vidya 
Mumbai, 
5th Edition, 2014 

Bhavan, 

2. Modern Physics 
Vedant 

and Swami 
Jitatmanand 

Bharatiya Vidya Bhavan 

3. The wave of Life Fritzof Capra  

4. Tao of Physics Fritzof Capra  

5. Tarkasangraha of Annam 
Bhatta, Inernational 

V N Jha Chinmay 
Velliarnad, 
Amaku,am 

Foundation, 

6. Science of Consciousness 
Psychotherapy and Yoga 
Practices 

RN Jha Vidyanidhi Prakasham, Delhi, 
2016 

Basic Structure of Indian Knowledge System: 
(i)  `5, (ii) 7! `5(  ̧ `5,  ग̧ `5, ग  `5, 3 T!w 55) (iii)  `5T T ̇ ग(    T,  č!, गग U, DT ₹ , 
  गU  Ṫ5), (iv) 7!Tहग(    T́ , ₹̨   ₹̨  T T ̇  T, !̧₹T , U    T ) 
 Modern Science and Indian Knowledge System 
 Yoga and Holistic Health care 
 Case Studies. 
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(EL611) UTILISATION OF ELECTRICAL ENERGY 

 
1. COURSE OBJECTIVES 

This course will enable the students to understand various methods and uses of electrical 

energy heating, welding, electrical traction and lighting systems 

. 

2. TEACHING AND EXAMINATION SCHEME 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(EL611) 

UTILISATION OF 

ELECTRICAL 

ENERGY 

L T P H TH TM TW PR/OR 

3 - 2 5 75 25 25 25(O) 150 

 
3. COURSE OUTCOMES: 

On successful completion of the course, the student will be able to: 

EL611.CO1: Explain principles and working of Heating, Welding, lighting ,electric 

traction etc. 

EL611.CO2:Demonstrate operation & control of ovens, furnaces ,traction 

motors etc. EL611.CO3: Compare types of Welding, Heating equipments& 

Lamps 

EL611.CO4: Discuss the requirements for ovens, furnaces ,traction systems for 

given application 

 
4. Mapping Course Outcomes with Program Outcomes 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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EL611.CO1 2 1 - 3 - 3 2 

EL611.CO2 2 1 - 1 - 3 2 

EL611.CO3 2 3 2 1 - 3 2 

EL611.CO4 3 3 3 3 3 3 3 

 

Relationship :Low-1 Medium-2 High-3 
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 PSO1 PSO2 

EL611.CO1 2 2 

EL611.CO2 2 2 

EL611.CO3 2 2 

EL611.CO4 3 3 

 

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 

M = Marks Thr = Teaching hours CO = Course Objectives   

Unit M Th 

r 

CO 

1 INTRODUCTION TO HEATING 06 03 CO1 

1.1 Modes of Heat transfer: Conduction, Convection & Radiation. 

Formula for Heat transfer by Conduction, Convection & Radiation (No 

Derivation) 

Advantages of Electric Heating, Methods of Electric Heating 

   

2 ELECTRIC HEATING 27 17 CO1,CO2 

CO3,CO4 

2.1 Resistance heating: 

Concept of Direct Resistance Heating, Working of Salt Bath Furnace. 

Concept and applications of Indirect Resistance heating &Infrared heating. 

Desirable properties of Heating Elements and materials used. 

Design of Heating elements – Only Problems (no derivation) 

Temperature Control of Resistance Furnaces: ON-OFF Control, Variation 

of Number of Heating Elements, Variation in Circuit configuration, 

Change in Applied Voltage using (Bucking-Boosting of Secondary voltage 

Auto-Transformer Control) 

Control circuit for typical simple resistance oven 

   

2.2 Induction Heating: 

Principle of Operation, Basic Construction and features of Core type 

induction Furnace, Ajax-Wyatt mains frequency core type furnace &High 

Frequency Coreless Induction Furnace. 

   

2.3 Operation of Direct, Indirect Arc Furnace. 

Operation & Applications of Dielectric Heating 

   

3 ELECTRIC WELDING 15 09 CO1, CO3, 

CO4 

3.1 Arc Welding: 

Principle of Arc Welding, Characteristics and requirements of Power 

Supply for Arc Welding, DC & AC Welding Sets, Current Control in AC 

Welding Source, Comparison between AC &DC Welding, Arc Blow & 

method to reduce it. 

   

3.2 Resistance Welding: Butt Welding, Flash Welding, Spot Welding, 

Seam Welding, Projection Welding, and Their applications. Comparison 

between Arc & Resistance Welding. 

   

4 TRACTION 12 09 CO1 
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   CO2, CO4 

4.1Systems of Electric Traction, Speed time curves for main, sub-urban, & 

Urban trains (No Numerical) 

Requirements of Traction Motors & AC & DC motors used for the 

purpose. 

Starting & Speed Control of Motors – Series Parallel Method 

Transition Methods: Shunt & Bridge Transition. 

   

5 ILLUMINATION 15 10 CO1 

CO3 

5.1 Nature of Light, Terms used in Illumination – Luminous Flux, Lumen, 

Candle Power, Illumination, Brightness, MHCP, MHSCP, Reflection 

factor, Maintenance factor, Utilization factor 

Principle of Light production in Filament & Gas Discharge Lamps 

   

5.2 Electric Light Sources: 

Working Principle of Incandescent lamp, Florescent lamp (including CFL), 

HPSV, HPMV, Neon, Halogen lamp 

Stroboscopic Effect. 

   

Total 75 48  

 

 

6. COURSE DELIVERY: 

The Course will be delivered through lectures, class room interactions, exercises and case studies 

 

 
7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 

Unit 

No 

Unit Number 

of 

lectures 

Marks 

1 INTRODUCTION TO HEATING 03 06 

2 ELECTRIC HEATING 17 27 

3 ELECTRIC WELDING 09 15 

4 TRACTION 09 12 

5 ILLUMINATION 10 15 

 Total 48 75 
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8. SPECIFICATION TABLE FOR TERM WORK 

No Practical (Any 8 ) Marks 

1. To calculate heating Efficiency of Electric Kettle/Immersion Heater.  

2. To calculate heating Efficiency of induction oven  

3. To trace the Circuit Diagram of Electric Oven and troubleshoot for Faults.  

4. Study of Induction Furnace by visiting a factory and to prepare a Report.  

5. Study of Arc Welding Equipment along with its accessories.  

6. Study of Resistance welding equipment with its accessories.  

7. Study of an Electric Locomotive.  

8. Study of different types of sources of light and make connections to 

measure intensity of light with Lux meter 

 

9 Study of characteristics such as operating voltage, efficacy, starting time, 

restarting time, colour appearance, colour rendering effect, effect of voltage 

variation on the performance of different lamps. 

 

 Total 25 

 
9. LEARNING RESOURCES 

Text Books 

S. No. Author Title of Books Publishers 

1 J. B. Gupta Utilization of Electrical Power & 

Electric Traction 

S.K. Kataria& Sons 

2 G. C. Garg, S. K. 

Girdhar, S. M. Dhir 

A Course in Utilisation of Electrical 

Energy 

Khanna Publication 

3 R. K. Rajput Utilization of Electrical Power Laxmi Publication 

4 Tarlok Singh Utilization of Electrical Energy S.K. Kataria& Sons 
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(EL632)ELECTRICAL SAFETY MANAGEMENT 
 

1. COURSE OBJECTIVES 
 

The course will enable the learner to understand various safety aspects with respect to 

electrical systems including first aid ,work permits ,safety clearances etc. The students will 

also know about Indian electricity rules & Indian electricity acts .They will also know about 

electric shock and their prevention 

 
2 . TEACHING AND EXAMINATION SCHEME 

 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(EL632) 
Electrical Safety 

Management 

L T P H TH TM TW PR/OR 

3 - 2 5 75 25 25 25 150 

 

3. COURSE OUTCOMES: 
 

On successful completion of the course, the student will be able to: 

EL632.CO1: Explain the objectives and principles of electrical safety, effects of shocks, 

their prevention and first aid. 

EL632.CO2: Demonstrate safety aspects with reference to different electrical safety hazards. . 

EL632.CO3: Apply principles of electrical safety management to mitigate the risks. 

EL632.CO4: Select suitable investigative techniques for determining the cause of 

electrical accidents, fires and explosion. 

 

4. Mapping Course Outcomes with Program Outcomes 
 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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EL632.CO1 1 1 2 - 3 3 3 

EL632.CO2 1 3 2 3 3 3 3 

EL632.CO3 1 2 2 - 1 1 - 

EL632.CO4 3 3 2 3 3 3 3 

Relationship :Low-1 Medium-2 High-3 
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 PSO1 PSO2 

EL632.CO1 2 2 

EL632.CO2 3 3 

EL632.CO3 3 3 

EL632.CO4 3 3 

 
 

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 
 

M = Marks Thr = Teaching hours CO = Course Objectives   

Unit M Thr CO 

1 INTRODUCTION TO ELECTRICAL SAFETY, ELECTRICAL 

SHOCKS AND THEIR PREVENTION 

18 12 CO1,CO2 
,CO4 

1.1 Introduction 
Objective of safety and security measures. Terms and definitions- 

danger, hazard, safety, safety devices, caution. Hazards associated with 

electric current and voltage, Principles of electrical safety, Approaches 

to prevent accidents. 

   

1.2 Electrical shocks and their preventions 
Occurrence of electric shocks and their classification, comparison 

between AC and DC shocks, Factors deciding the severity of electric 

shocks, 

Medical analysis of electric shocks and its effects. 

Lightening strokes on overhead transmission lines and outdoor 

substation 

Prevention of shocks, Safety precautions against contact shocks, flash 

shocks and burns. 

Safety precaution in small LV installations, residential buildings, shops. 

Safety procedure in electrical plants. 
Sequence of operation for circuit breaker isolators and earthing switch. 

   

1.3 Fires in electrical Installations 
Causes of fires in electrical installations, fire prevention, principle of 

extinguishing fire, List of fire extinguishers for fire-fighting, dos and 

don’ts in case of fire outbreak. 

   

2 FIRST AID 12 8 CO1 

2.1 Removal of contact with live conductor, First principles of actions 

after 

electric shocks, Chocking, Poisoning, and Open wound, Control of 

bleeding, 
Burns and scalds, Accident management. 

   

2.2 Artificial respiration, Schafers prone pressure method, Silvester’s 

method, 

Nielson’s arm –lift back pressure method, Mouth to mouth method, Use 

of artificial resuscitator, External cardiac massage. 
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3 EARTHING AND SAFETY IN ELECTRICAL PLANT 15 10 CO1,CO2 
,CO3 

3.1 Terms related to earthing, Distinction between system earthing and 

equipment earthing, earthing systems in electrical substations or 

electrical plants (fence earthing, earthing mesh, structure/foundation 

earthing), requirements of earthing system, concept of step potential 

and touch potential. 

Definitions of clearance, creepage distance, clearance to earth, 

clearance between phases, clearances between phase to earth, clearance 

between phase to phase. 

   

3.2 Significance and practices followed for safety clearance (section 
clearance), ground clearance & creepage distances (leakage distances). 

   

4 SAFETY DOCUMENTATION AND WORK PERMIT SYSTEM 12 8 CO2,CO3 

4.1 Significance of safety documentation and work permit system, List 

of safety documents in electrical work, Responsibilities of parties in 

electrical and fire Safety, Limited work permit (LWP), Permission to 
test, Safety key procedure, Safety tag system, Control of work permit. 

   

4.2 Safety aspects while putting an equipment/installations back in 

service, Safety aspects during re-commissioning after major 
maintenance/ repair work. 

   

5 SAFETY IN ELECTRICAL INSTALLATIONS AND IE RULES 18 10 CO1,CO2 

,CO3,CO 

4 

5.1 Objectives and scope of IE act and IE rules 

Electrical safety –general requirements as per IE rules 

i) Rule 32 Identification of earth and earthed neutral conductors 

ii) Rule 36 Handling of electric supply line apparatus 

iii) Rule 77 Clearance above ground of the lowest conductor 

iv) Rule 79 Clearance from buildings of low and medium voltage 

lines 

v) Rule 80 Clearance from building of high and extra high voltage 

lines 

   

5.2 Wiring and fitting, do’s and don’ts for safety while using domestic 

electrical appliances Principles of safety management, Safety 
organization. 

   

5.3 Hazardous zones class 0, 1 and 2, Sparking, flashovers and corona 
discharge associated with electrical equipment and plant. 

   

Total 75 48  

 
 

6. COURSE DELIVERY: 
 

The Course will be delivered through lectures, class room interactions, exercises and case studies 
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7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 
 

Unit 

No 

Unit Number 

of 

lectures 

Marks 

1 INTRODUCTION TO ELECTRICAL SAFETY, 

ELECTRICAL SHOCKS AND THEIR 
PREVENTION 

12 18 

2 FIRST AID 8 12 

3 EARTHING AND SAFETY IN ELECTRICAL PLANT 10 15 

4 SAFETY DOCUMENTATION AND WORK PERMIT 
SYSTEM 

08 12 

5 SAFETY IN   ELECTRICAL   INSTALLATIONS   AND   IE 
RULES 

10 18 

 Total 48 75 

 

8. SPECIFICATION TABLE FOR TERM WORK 
 

No Practical (Minimum 8) Marks 

1. Visit to 11KV LT distribution system to identify risks & safety measures 
and prepare a report on same. 

 

2. Visit to industrial establishment to study risks and safety practices followed 
and prepare a report on same. 

 

3. Study of types of fire and fire extinguishing techniques and types of fire 
extinguishers for electrical fires. 

 

4. Demonstrate the use of personal protective equipments  

5. Case study 1: Electric shock due to water tap, wet walletc  

6. Case Study 2: Electric shock from household appliances.  

7 Case Study 3:  Electrical safety in Hazardous Locations  

8. Measurement of earth resistance and calculation of step potential and touch 
potential for an electrical installation. 

 

9. Demonstration of various first aid techniques.  

10. Conducting safety audit of an installation.  

 Total 25 

 
  



ELECTRICAL & ELECTRONICS ENGINEERING CURRICULUM Page12
6 

Directorate of Technical Education, Goa State 
 

 

9. LEARNING RESOURCES 

Text Books 

S. No. Author Title of Books Publishers 

1 S.Rao&amp; 

S.L.Saluja 

Electrical Safety, Fire safety 
Engineering and safety 

Management 

Khanna Publication 

 
 

Indian and International codes needed 
 

S. No. Author Title of Books Publishers 

1 Government of 
IndiaMinistry of 

power central 

electricity board 

THE INDIAN ELECTRICITY 

RULES, 1956 

 

 

Internet and Web Resources 
 

S. 

No 
. 

Author Title of Books Publishers 

1 National 

Safety 

council, 
India 

http://www.nsc.org.in/ National 

Safety 

council, 
India 

2 Electricity 

department 

, Govt of 

Goa 

Electrical Accident – Safety Aspect 

https://www.goaelectricity.gov.in/Regulations/Safety%20Aspect.pdf 

Electricity 

department 

, Govt of 

Goa 

http://www.nsc.org.in/
https://www.goaelectricity.gov.in/Regulations/Safety%20Aspect.pdf
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(EX611)Biomedical Instrumentation 
 

1. COURSE OBJECTIVES: 
 

The students will able to: 
 

1. Assist doctors in a hospital as biomedical engineers. 
 

2. Work as service engineers for medical equipment maintenance. 

 

2. TEACHING AND EXAMINATION SCHEME 
 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(EX611) 

Biomedical 

Instrumentation 

L T P H TH TM TW PR/OR 

3 - 2 5 75 25 25 25 150 

 

3. COURSE OUTCOMES: 
 

On successful completion of the course, the student will be able to: 
 

EX611.CO1: Demonstrate a knowledge of the working principles of clinical laboratory 

instruments EX611.CO2: Perform various physiological measurements 

EX611.CO3: Perform pulmonary function measurements 
 

EX611.CO4: Demonstrate a knowledge of medical imaging equipment and nuclear medicine 
 

4. Mapping Course Outcomes with Program Outcomes 
 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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EX611.CO1 2 - 1 3 2 - - 

EX611.CO2 3 - 1 3 3 - 2 

EX611.CO3 2 - 1 2 3 - - 

EX611.CO4 2 - 1 1 3 - 3 

 
Relationship :Low-1 Medium-2 High-3 



ELECTRICAL & ELECTRONICS ENGINEERING CURRICULUM Page12
8 

Directorate of Technical Education, Goa State 
 

 

 
 

 PSO1 PSO2 

EX611.CO1 2 2 

EX611.CO2 3 3 

EX611.CO3 3 3 

EX611.CO4 3 2 

 

 

5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 
 

M = Marks TH= Teaching hours CO = Course Objectives   

Unit M TH CO 

1 CLINICAL LABORATORY INSTRUMENTS 12 08 CO1 

1.1 Medical diagnosis with chemical test, principles of 

spectrophotometry, 
colorimeters and clinical flame photometers 

   

1.2 Types of blood cells, methods of blood cell counting- microscopic 

method, automatic optical method, electrical conductivity method, 
coulter counter 

   

2 PHYSIOLOGICAL INSTRUMENTATION 18 12 CO2 

2.1Origin of bioelectric signals, recording electrodes, electrode tissue 

interface, polarization, skin contact impedance, motion 

artifacts.Block 
diagram of a typical biopotential recording system 

   

2.2 Block diagram of Electrocardiogram system, ECG leads, effects of 
artefacts on ECG recordings 

   

2.3 Electroencephelogram (EEG)-Block diagram, electrode placement    

2.4 Electromyography(EMG)-generation of EMG signals    

2.5 Evoked response potentials    

2.6 Blood pressure , blood pressure measurement using korotkoff’s 
method (sphygmomanometer), Invasive measurement of blood pressure 

   

2.7 Measurement of Oxygen in the Blood, working of Pulse Oximeter    

 

3 PULMONARY FUNCTION MEASUREMENTS 
 

12 
 

04 
 

CO3 

3.1 Respiratory volumes and capacities    

3.2 Spirometry and its applications, Working of  water seal spirometer, 
wedge spirometer and Fleisch- pneumotachometer 

   

3.3Measurement of volume- flow volume curve    

4 MEDICAL IMAGING FUNDAMENTALS 21 12 CO4 

4.1 Basics of Diagnostic Radiology, Nature and properties of x-rays, 

production of x-rays, stationary anode tube, Rotating Anode tube, x-ray 
machine, collimators & grids, x-ray films, x-ray Image intensifier 

   

4.2 Principle of computed tomography    

4.3 Principles of Magnetic resonance imaging (MRI) systems, Basic 

NMR components, Biological effects of NMR imaging, advantages of 
NMR imaging system. 

   



ELECTRICAL & ELECTRONICS ENGINEERING CURRICULUM Page12
9 

Directorate of Technical Education, Goa State 
 

 

4.4 Diagnostic ultrasound-nature of ultrasound, ultrasound generators, 

interaction of ultrasound with matter,Pulse-Echo display modes in 

ultrasonic imaging(A-mode, B-mode and M-mode),Components of 

an ultrasound System (Block diagram level), Scanning probes 

(working of  linear array and curved array transducer), Principle and 
Applications (listing only) of Doppler ultrasound, Principle of 

   

Echocardiography    

5NUCLEAR MEDICINE 12 12 CO4 

5.1 Radioactivity, radioactive decay law, interaction of radiation with 
matter 

   

5.2 Working of Scintillation detectors and Gamma Camera    

5.3 Principles and applications of SPECT and PET    

5.4 Radiation hazards and prevention, biological effects of radiation 
Exposure 

   

Total 75 48 - 

 
 

6. COURSE DELIVERY: 

The Course will be delivered through lectures, class room interactions, exercises and case studies 

 

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 
 

Unit 

No 

Unit Number 

of 

lectures 

Marks 

1 Clinical laboratory instruments 08 12 

2 Physiological instrumentation 12 18 

3 Pulmonary function measurements 04 12 

4 Medical imaging fundamentals 12 21 

5 Nuclear medicine 12 12 

 Total 48 75 

 

8. SPECIFICATION TABLE FOR TERM WORK & PRACTICALS HOURS 
 

No Practical Marks 

1. Blood pressure measurement using a sphygmomanometer  

2 Study of ECG signal measurement  

3. Study of patient monitoring system  

4. Study of x-ray machine  

5. Study of CT-scanner  

6. Study of MRI scanner  

7. Study of Sonography machine  

8. Field visit to a hospital to study hospital layout, patient monitoring system, 
x-ray machines, CT-scanners, MRI scanners, pathlab, etc. 

 

9. Field visit to an occupational health centre to study pulmonary function 
measurements 

 

 Total 25 
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9. LEARNING RESOURCES 

Text Books 

S. No. Author Title of Books Publishers 

1 R.S. Kandpur Handbook of biomedical 
instrumentation 

McGraw Hill 

2 Leslie Cromwell Biomedical instrumentation and 
measurements 

 

3 John Webster Medical Instrumentation John Wiley and sons 

4 Satish K Bhargava Step by Step: Ultrasound  

5 Sandra L. Hagen- 
Ansert 

Textbook of diagnostic sonography  

 

 

 
Reference Books for further study 

 

S. No. Author Title of Books Publishers 

1 D. Jennings, A. 
Flint, B.C.H. Turton 

and L.D.M.Nokes 

Introduction to Medical Electronics 

Applications 

Edward Arnold, 

2 Ramesh Chandra Introductory Physics of Nuclear 
Medicine 

Lea &Febiger 

3 Harry E Thomas Handbook of biomedical instrument 
and measurement 

Prentice Hall 
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(EL629) SOLAR AND WIND ENERGY SYSTEM 

 
1. COURSE OBJECTIVES 

The course content enables students to understand the necessity of exploring renewable 

energy sources such as solar and wind energy and will create awareness about utilization of 

such energy sources for different applications. 

 
2. TEACHING AND EXAMINATION SCHEME 

Semester V    

Course code & 

course title 

Periods/Week 

(in hours) 

Total 

Hours 

Examination Scheme 

Theory 

Marks 

Practical 

Marks 

Total 

Marks 

(EL629) Solar 

and Wind Energy 

System 

L T P H TH TM TW PR/OR 

3 - 2 5 75 25 25 25 
150 

 

3. COURSE OUTCOMES: 
 

On successful completion of the course, the student will be able to: 

 
EL629.CO1: Explain the functions and significance of various components related to 

solar and wind energy conversion system. 

EL629.CO2: Demonstrate the operation of various applications of solar and wind 

energy. EL629.CO3: Analyze the performance of solar photovoltaic system and wind 

energy system. EL629.CO4: Design solar photovoltaic system for given application. 

 
4. MAPPING COURSE OUTCOMES WITH PROGRAM OUTCOMES 

 

 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 
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EL629.CO1 3 3 2 2 3 3 2 

EL629.CO2 3 3 2 3 3 3 3 

EL629.CO3 3 3 3 3 2 2 2 

EL629.CO4 3 3 2 1 3 2 3 

Relationship   : Low-1   Medium-2   High-3 
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5. DETAILED COURSE CONTENTS / MICRO-LESSON PLAN 
 

M = Marks Thr = Teaching hours CO = Course Objectives   

Unit M Thr CO 

1. SOLAR ENERGY OPTION AND ITS APPLICATIONS 18 12 CO1, CO2 

1.1 Solar energy option, its advantages and limitations, solar 

radiation at earth surface 

Principle of solar thermal conversion, 

Solar collectors: 

non concentrating collector : Liquid Collector 

concentrating collector: Line focusing and Point focusing collectors 

   

1.2 Necessity of solar energy storage -Battery storage    

1.3 Applications of solar energy : Construction & working and of 

Solar water heater, Solar Distillation, Solar pumping, Solar furnace, 

Solar cooking. 

   

2. SOLAR PHOTOVOLTAIC CONVERSION 21 14 CO1, 

CO2,CO3, 

CO4 

2.1 Photovoltaic power conversion, Solar cell technology    

2.2 Equivalent circuit, characteristics of solar cell. 

Losses and efficiency of solar cell, factors affecting efficiency of 

solar cell. 

Solar PV module: Series and parallel connection of solar cells, 

maximum power point tracking concept 

   

2.3 Application of PV system: 

Stand alone PV system, PV system with battery storage for AC/DC 

load, grid connected PV system 

Design of PV system for standalone domestic load, pumping system 

   

3. WIND ENERGY OPTION 15 10 CO1, CO2 

3.1 Generation of wind, site selection for wind energy conversion 

system, advantages and limitations of wind energy 

   

3.2 Basic component of wind energy conversion system, Physical 

embodiment of wind electric generating station, classification of 

wind energy conversion system 

Types of wind turbine :Horizontal axis wind turbine: propeller type 

Vertical axis wind turbine (brief explanation) 

List of generator for wind energy conversion system 

   

 PSO1 PSO2 

EL629.CO1 2 1 

EL629.CO2 2 2 

EL629.CO3 2 3 

EL629.CO4 3 3 
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6. COURSE DELIVERY: 
 

The Course will be delivered through lectures, class room interactions, exercises and case studies 
 

7. SPECIFICATION TABLE FOR THEORY/ MACRO-LESSON PLAN 
 

Unit 

No 

Unit Number 

of 

lectures 

Marks 

1 SOLAR ENERGY OPTION AND ITS APPLICATIONS 12 18 

2 SOLAR PHOTOVOLTAIC CONVERSION 14 21 

3 WIND ENERGY OPTION 10 15 

4 FEATURES AND APPLICATIONS OF WIND ENERGY 08 15 

5 HYBRID SYSTEM 04 06 

 Total 48 75 

4. FEATURES AND APPLICATIONS OF WIND ENERGY 15 08 CO1, 

CO2, CO3 

4.1 Power- speed characteristics, torque speed characteristics 

Wind turbine control system :Pitch control, stall control, yaw control 

(brief explanation) 

   

4.2 Application of wind energy : 

Electricity generation, wind assisted gas turbine generating unit, 

pumping 

   

4.3 Environmental aspects of wind energy conversion system    

5. HYBRID SYSTEM 06 04 CO1, CO2 

5.1Necessity of hybrid system 

Wind – Diesel hybrid system with & without storage 

Wind – Photovoltaic system 

   

Total 75 48  
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8. SPECIFICATION TABLE FOR TERM WORK 
 

No Practical (Minimum Eight) Marks 

1. Study of different types of PV panel  

2. To plot I V characteristics of solar module  

3. To plot I V characteristics of series connected PV modules  

4. To plot IV characteristics of parallel connected PV modules  

5. Performance assessment of PV system supplying DC load  

6. Performance assessment of PV system supplying AC load  

7. Study of construction and working of  solar water heater, solar cooker  

8. Design of PV system for a given application  

9. Study of different types of wind turbine  

10. Field visit/case study of Wind – Photovoltaic hybrid system  

11. Study of operation of wind and solar radiation measuring instruments  

12. Case Study of wind speed and solar radiation statistics for a given location  

 Total 25 

 

9. LEARNING RESOURCES 

Text Books 

S. No. Author Title of Books Publishers 

1 G. D. Rai Non conventional energy sources Khanna publishers 

2 S. N. Bhadra, D. 

Kashtha, S. 

Banerjee 

Wind electrical system Oxford university 

press 

3 S. P. Sukhatme Solar energy principle of thermal 

collector and storage 

Tata Mcgraw Hill 

4 John Twidell and 

Tony Weir 

Renewable energy resources Routledge 

5 Chetan Singh 

Solanki 

Solar Photovoltaic Technology and 

systems 

 


