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F O R E W A R D

The West Bengal State Council of Technical Education is presently offering twenty-five full-time diploma courses in 43 polytechnics affiliated to it, 42 in West Bengal and 1 in Tripura. The courses being: —

(i) Architecture,

(ii) Automobile Engineering,

(iii) Chemical Engineering,

(iv) Civil Engineering,

(v) Computer Science & Technology,

(vi) Computer Software Technology,

(vii) Electrical Engineering,

(viii) Electronics & Tele-Communication Engineering,

(ix) Food Processing Technology,

(x) Foot Wear Technology,

(xi) Information Technology,

(xii) Instrumentation Technology,

(xiii) Interior Decoration, Handicrafts & Furniture Design,

(xiv) Marine Engineering,

(xv) Mechanical Engineering,

(xvi) Medical Laboratory Technology,

(xvii) Metallurgical Engineering,

(xviii) Mine Surveying,

(xix) Mining Engineering,

(xx) Modern Office Practice & Management,

(xxi) Photography,

(xxii) Pharmacy,

(xxiii) Printing Technology,

(xxiv) Production Engineering, and,

(xxv) Survey Engineering.

The students coming out of these institutions find employment in the organised and unorganised sectors and forms backbone of the world of work. They find employment in the functional areas. However, the most important job functions include: production, quality control, installation, maintenance, servicing, marketing etc. In order to train manpower of desired quality and standards, it is essential to provide appropriate learning experiences to the students for developing requisite competencies in the respective disciplines.

The Curricular Structure and the relevant syllabi for the above mentioned disciplines were last revised in 1994. Development in the field of Science & Technology warranties revision and upgradation of the curriculum at all the three levels of Engineering & Technology Education, viz. the Degree level, the Diploma level and the ITI level. It is with this understanding that the West Bengal State Council of Technical Education took the decision in early 2002 to update the existing curricular structure and syllabi of the different full-time diploma programmes in vogue. Accordingly the Board of Studies of the Council took initiative. Upon the recommendation of the Board of Studies, the State Council in its meeting held on 2nd July 2002 adopted Curricular Structures for the Diploma Programmes in Engineering & Technology, Applied Arts & Crafts and Other Disciplines, to be implemented from the 2002-2003 academic session. These are in accordance to the “NORMS AND STANDARDS” of the All India Council of Technical Education.
MODE OF CURRICULAR PROGRAMME

A Fixed & Linear Semester Mode is introduced in lieu of the Fixed & Linear Annual Mode. The new Curricular Programme consists of three parts, each part consisting of two semesters. Each semester consists of at least 15 contact weeks excluding internal assessments, end-semester examinations, preparatory and other holidays.

Weekly Work Schedule

Instead of the present practice of 7 periods per full working day and 4 periods per Saturday @ 45 minutes per period, 8 periods per full working day and 4 periods per Saturday @ 50 minutes per period with the following schedule is introduced. The last two periods of every working day will be of 45 minutes duration.
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S a t u r d a y
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—
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—

13:00
	13:00
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Table 1 (a) & (b): Weekly Period schedule
In the Part – I First Semester & Second Semesters, 36 & 40 periods are respectively allocated for students’ instruction and 8 & 4 periods are respectively allocated for student centred activities; and, in each of the other four semesters, out of the total 44 periods in a week, 39 periods are allocated for student contact and 5 periods for student centred activities. This leads to the present 2900 instructional contact hours per three-year full-time diploma course instead of the old 2430 instructional contact hours per three year.

	Item
	Present

Semester System
	Past

Annual System
	AICTE

Recommendations

	Total Institutional Hours per Week
	38⅓ Hours
	31¾ Hours
	40 Hours

	Student Contact Hours in Formal Training per Week
	30 – 32½ Hours
	27 Hours
	33 – 36 Hours

	Student Centred Activities (Library, Guided Studies Etc.) per Week
	4 - 6⅔ Hours
	2¼ Hours
	08 – 10 Hours


Table 2: Comparison of Weekly Work Schedule

Generally, it is recommended that the sessional classes be scheduled in the second half of a day, allocating the theoretical classes in the first half.

DURATION OF PROGRAMME & ENTRY QUALIFICATION

The minimum duration of the full-time diploma programme will be three years after 10+ or entry qualifications as approved by the AICTE from time to time.

CURRICULAR COMPONENTS OF THE DIPLOMA PROGRAMMES IN ENGINEERING & TECHNOLOGY

The Diploma Programmes in Engineering & Technology shall consist of curricular component comprising courses in General Studies, Applied Sciences, Basic Courses in Engineering & Technology, Interdisciplinary Courses in Engineering & Technology, Applied Courses in Engineering & Technology (Departmental Core), and, Specialised Courses in Engineering & Technology (Electives).

General Studies

All disciplines shall contain courses in general studies and communication. These are related to supervisory/management skills. Further, development of communication skills appropriate to functions of technicians and also complementary to the main theme or disciplines of the respective programmes is considered. In addition, courses offered include areas of social and economic concern like environmental protection, energy conservation, productivity and quality, safety and entrepreneurial development. A general course on computer literacy and computer applications is essentially included.

Applied Sciences

Courses under Applied Sciences include Mathematics, Physics and Chemistry. Topics for these courses are chosen depending on their requirement for study of the Basic, Interdisciplinary and Applied Courses in Engineering & Technology, as well as to help the students to pursue higher level of studies in chosen areas.

Basic Courses in Engineering & Technology

Courses in basic Engineering & Technology include Engineering Drawing, Workshop Practice, Engineering Mechanics and Strength of Materials. These are necessary for all the disciplines as this will help in the study of the Interdisciplinary and Applied Courses in Engineering & Technology.

Interdisciplinary Courses in Engineering & Technology

Though not included in the recommendations of the AICTE, the State Council, on the recommendation of the Board of Studies, included this component, viz. the Interdisciplinary Courses in Engineering & Technology. In the present time, no discipline of Engineering & Technology can develop of its own, but with the knowledge & skill taken from allied disciplines. Even there are disciplines, which are itself interdisciplinary in nature, like Medical Laboratory Technology where knowledge of Medical Science is amalgamated with that of Electronics. This component is introduced to expose the students to these areas of interdependence. Examples of such courses are “Elements of Electrical Engineering” (Mechanical), “Principles & Applications of Digital Electronics” (Electrical), “Design of Structure” (Architecture), “Computer Oriented Numerical Methods” (Chemical), “Instrumentation, Automatic Control & Microprocessor Application” (Production) etc.
Applied Courses in Engineering & Technology (Departmental Core)

These form the core studies relevant to the specific discipline and are meant to develop competencies required by the profession. One of the courses would be essentially Project work, which is intended to provide opportunity for students to develop understanding of the interrelationship between courses and to apply the knowledge gained in a way that enables them to develop and demonstrate higher order skills. Project work has been given due weightage in terms of time and credit allocation. Industry-Institution-Interaction should be an integral component of curriculum wherever possible.

Specialised Courses in Engineering & Technology (Electives)

Courses under electives are offered to provide an avenue for limited specialisation in an area of the students’ choice and should cover new and emerging areas. Examples of such courses are “CAD CAM” (Mechanical), “Process Control & Instrumentation” (Electrical), “Water Resource Engineering” (Civil), “Alternative Building Technology” (Architecture), “PC Hardware Maintenance” (Electronics & Tele-Communication Engineering) etc.
A summary of the new curricular structure for the Diploma Programmes in Engineering & Technology is illustrated below:
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	COMPONENTS

OF STUDY
	Part – I

1ST SEM.
	Part – I 2ND SEM.
	Part – II 1ST SEM.
	Part – II 2ND SEM.
	Part – III 1ST SEM.
	Part – III 2ND SEM.
	TOTAL

(%)
	AICTE RECOMMEN-DATIONS

	GENERAL 

STUDIES
	03
	04
	03
	04
	03
	—
	 17    (07.36%)
	5 – 10 %

	APPLIED

SCIENCE
	17
	11
	—
	—
	—
	—
	 28    (12.12%)
	10 – 15 %

	BASIC

ENGINEERING
	16
	24
	12
	—
	—
	—
	52   (22.51 %)
	20 – 30 %

	APPLIED ENGINEERING

(DEPT. CORE)
	—
	—
	24
	27
	32
	33
	116   (50.22%)
	40 – 55 %

	INTERDISCIPLINARY
	—
	—
	—
	08
	—
	—
	 08    (03.46%)
	—

	SPECIALISED COURSES

(ELECTIVE)
	—
	—
	—
	—
	04
	06
	10    (04.33%)
	5 – 10 %

	T O T A L
	36
	39
	39
	39
	39
	39
	231 (100.00%)
	—


Table 5: Semester wise Period Allocation of different Components of the Curricular Structure

Distribution of Marks

Taking the two semesters of each part together, the distribution of marks in the three parts for the theoretical and sessional papers will be as follows: —
	P A R T
	T H E O R E T I C A L
	S E S S I O N A L
	T O T A L

	I
	  9 5 0
	  6 5 0
	1 6 0 0

	II
	1 0 5 0
	  9 5 0
	2 0 0 0

	III
	1 0 0 0
	1 0 0 0
	2 0 0 0

	T O T A L
	3 0 0 0
	2 6 0 0
	5 6 0 0


Total Theoretical Marks : Total Sessional Marks = 53.57 : 46.43

COMPONENTS OF THE CURRICULAR STRUCTURES FOR THE DIPLOMA COURSES IN APPLIED ARTS & CRAFTS AND OTHER DISCIPLINES

The curricular structures for the disciplines belonging to the “Applied Arts & Crafts” and “Other Disciplines” categories will have the same ‘Mode of Curricular Programme’ and similar ‘Distribution of Marks’ as those of the Engineering & Technology disciplines. But as per the AICTE Norms and Standards, the difference of the Curricular Structures will occur only in the percentage of time allocated towards the different curriculum components. These are illustrated in the detailed Curricular Structures of the respective disciplines.
THE METHODOLOGY OF REVISION & UPDATION

At the onset, the Board of Studies made the following policy decisions regarding formation of the syllabus sub-committees for preparation of the detailed curricular structure & syllabi of each discipline: —

(i) the convenors of each syllabus sub-committee are normally to be appointed from within the polytechnic system with certain exception;

(ii) on receiving recommendations from each convenor, the other members of the syllabus sub-committees are to be appointed and it has to be guaranteed that each syllabus sub-committee consisted of academicians from the universities / degree institutions, representatives from the concerned industries and the statutory councils (if any);

(iii) the syllabus sub-committees should first prepare the curricular structures and then they should prepare the detailed syllabi of the different courses;

(iv) along with the curriculum, the syllabus sub-committees should also mention the equipments and the technical personnel required for properly running the different Sessional classes (Drawing, Workshop, Laboratory, Project & Elective).

Upon scrutiny of the curriculum submitted by the different syllabus sub-committees and making modifications wherever necessary, the Board of Studies recommended the same to the West Bengal State Council of Technical Education for its consideration and formal adoption.

SYLLABUS SUB-COMMITTEES & RESOURCE PERSONS FOR SUBJECTS OFFERED AT PARTS – II & III

1. Syllabus sub-Committee for the Discipline of Electrical Engineering:

(i) Member-Convenor: Shri Tushar Kanti Gangopadhyay, Lecturer in Electrical Engg., J.C. Ghosh Polytechnic, Kolkata;
(ii) Member: Shri Nirmalendu Chatterjee, Professor, Dept. of Electrical Engg., J.U.;
(iii) Member: Shri Ashok Kumar Mukherjee, Vice Chancellor, Tripura University;
(iv) Member: Shri Sisir Kumar Chakraborty, formerly, General Manager, DCL;
(v) Member: Shri S.K. Banerjee, Addl. General Manager, ERLDC, Power Grid Corporation Ltd.;
(vi) Member: Shri S.K. Bhowmick, Dy. General Manager, WBPDCL;

(vii) Member: Shri Swapan Mukherjee, Retd. Principal, Distribution Training Centre, H.R.D. Dept., CESC;
(viii) Member: Shri Rakhendu Mondal, Lecturer in Electrical Engg., Calcutta Technical School;

(ix) Member: Sm. Sumita Sinha, Lecturer in Electrical Engg., Central Calcutta Polytechnic; and,

(x) Member: Shri Dilip Biswas, Retd. Foreman (Electrical), J.C. Ghosh Polytechnic, Kolkata.

2. Syllabus Sub-Committee for “Communication Skills (Job)”:

(i) Member Convenor: Shri Sankar Nath Ghosh, formerly, Head of the Dept. & Lecturer in Humanities, Hooghly Institute of Technology;

(ii) Member: Shri Amaresh Kumar Mukherjee, formerly, Head of the Dept. & Lecturer in Humanities, Regional Institute of Printing Technology;

(iii) Member: Shri Prabir Kumar Ghosh, Lecturer in Humanities, Central Calcutta Polytechnic;

(iv) Member: Sm. Purna Biswas, Lecturer in Humanities, Women's Polytechnic, Jodhpur Park;

(v) Member: Shri Santanu Mitra, Lecturer in Humanities, J.C. Ghosh Polytechnic;

(vi) Member: Shri Hemadri Chatterjee, Lecturer in Humanities, R. K. Mission Silpapith, Belghoria;

(vii) Member: Sm. Sukla Mitra, formerly, English Studies Officer, British Council Division, Kolkata; and,

(viii) Member: Shri Santanu Goswami, Manager Personnel & Industrial Relation Faculty, Exide Industries.
3. Syllabus Sub-Committee for “Basic Electronics”:

(i) Member-Convenor: Shri Sandip Kundu, COE, WBSCTE;

(ii) Member: Shri Sujit Chatterjee, Dy. General Manager, Transmission Maintenance, BSNL;

(iii) Member: Shri Jayanta Mukhopadhyay, Sr. Executive Engineer, Power Electronics Division, APLAB Limited;

(iv) Member: Dr. Bhaskar Gupta, Reader, Dept. of Electronics & Tele-Communication Engg., J.U.;

(v) Member Convener: Shri Pijush Kanti Chakrabarty, Lecturer in Electronics & Tele-Communication Engg., Women’s Polytechnic, Jodhpur Park;

(vi) Member: Dr. (Sm.) Bijita Biswas, Lecturer in Electronics & Tele-Communication Engg., Women’s Polytechnic, Jodhpur Park;

(vii) Member: Dr. (Sm.) Merina Dan, Lecturer in Electronics & Tele-Communication Engg., EIJE, Dalalpukur, Howrah;

(viii) Member: Sm. Manidipa Roy, Principal, Women's Polytechnic, Chandranagor.

4. Syllabus Sub-Committee for “Industrial Management”:

(i) Member-Convenor: Shri Soumendra Sen, Dy. Registrar, Visva Bharati;
(ii) Member: Dr. P.K. Dan, Asst. Professor, IISWBM, Kolkata;
(iii) Member: Shri Aparesh C. Bhattacharyya,  formerly, Sr. Manager (Pers. & Admn.), Jessop & Co. Ltd.;
(iv) Member: Shri Sumon Kumar Roy, Lecturer in Mechanical Engg., A.P.C. Roy Polytechnic, Kolkata;
(v) Member: Shri A.C. Majumdar, IISWBM, Kolkata.
     4. (a) Resource Person for “Industrial Management”: Dr. Nikhil Ranjan Banerjea, Vice-Chancellor, BESU.
5. Resource Persons for “Environmental Engineering”:

(i) Dr. Nikhil Ranjan Banerjea, Vice-Chancellor, BESU; and,
(ii) Shri Rabindra Chandra Bhattacharya, Vice-Chairman, WBSCTE.
6. Resource Person for “Programming in C”: Sm. Sarmila Roy, Lecturer in Computer Sc. & Tech., Women’s Polytechnic Jodhpur Park..

7. Resource Person for “Digital Electronics”: Sri Sandip Kundu, COE, WBSCTE

8. Resource Person for “Computer Network”: Sri Gautam Mahapatra, Sr. Lecturer & Head, Dept. of Computer Science, Asutosh College, University of Calcutta.

9. Resource Persons for “Process Control & Instrumentation”:
(i) Sm. Rupa Chatterjee, Lecturer in Instrumentation Tech., A.P.C. Roy Polytechnic, Kolkata; and,

(ii) Sri Amitava Dey.
THE BOARD OF STUDIES

The members of the Board of Studies, under whose supervision and guidance the work of syllabus revision took place, are as follows: —
	1. Chairman:
	Dr. Nikhil Ranjan Banerjea, Vice-Chancellor, BESU

	2. Member-Secretary:
	Shri Gautam Bandyopadhyay, Secretary, and Member, WBSCTE

	3. Member:
	Shri Saibal Mukhopadhyay, Jt. Director, Directorate of Technical Education & Training, Govt. of West Bengal

	4. Member:
	Dr. Ranjan Dasgupta, Professor. National Institute of Technical Teachers’ Training & Research (Eastern Region)

	5. Member:
	Dr. P.K. Das Podder, Dean, Prof. Dept. of Chemical Technology, University of Calcutta and Member, WBSCTE

	6. Member:
	Dr. Siddharta Kumar Dutta, Professor-Vice-Chancellor, J.U. and Member, WBSCTE

	7. Member:
	Dr. J.N. Maiti, General Manager (Project), WEBEL

	8. Member:
	Shri Ujjwal Ghatak, Confederation of Indian Industries (Eastern Region)

	9. Member:
	Prof. (Dr.) R.N. Banerjee, Institution of Engineers (India), West Bengal Chapter 

	10. Member:
	Dr. Nil Ratan Bandopadhyay, Endowment Scientist, Dr. M. N. Dastur School of Material Science, B.E. College (D.U.)

	11. Member:
	Shri Mrinal Kanti Basak, Indian Society for Technical Education (West Bengal Chapter)

	12. Member:
	Shri Diptendu Chowdhury, Principal, Regional Institute of Printing Tech., Kolkata

	13. Member:
	Sm. Lahari ghosh, Principal, Birla Institute of Technology, Kolkata

	14. Member:
	Shri A K Deb, Lecturer, North Calcutta Polytechnic


THE WEST BENGAL STATE COUNCIL OF TECHNICAL EDUCATION

The members of the West Bengal State Council of Technical Education are as follows: — 

	1. Chairman:
	Shri Chakradhar Maikap, MIC, Dept. of Technical Education & Training, Govt. of West Bengal

	2. Vice-Chairman:
	Rabindra Chandra Bhattacharya, Vice-Chairman, WBSCTE

	3. Member Secretary:
	Shri Gautam Bandyopadhyaya, Secretary, WBSCTE

	4. Member:
	Shri S. C. Tewari, IAS, Secretary, Dept. of Technical Education & Training, Govt. of West Bengal

	5. Member:
	Shri S. Dey, Dy. Secretary, Dept. of Finance, Govt. of West Bengal

	6. Member:
	Dr. N R Banerjea, Vice-Chancellor, BESU

	7. Member:
	Dr. S. Roy. Director, National Institute of Technical Teachers’ Training & Research (Eastern Region)

	8. Member:
	Dr. P Dey, Director, Directorate of Technical Education & Training, Govt. of West Bengal

	9. Member:
	Shri Ardhendu Shekhar Biswas, Director of School Education, Govt. of West Bengal

	10. Member:
	Dr. P.K. Das Podder, Professor, Dept. of Chem. Technology,  University of Calcutta

	11. Member:
	Dr. Siddharta Dutta, Pro-Vice-Chancellor, J.U.

	12. Member:
	Dr. Madhusudan Bhattacharyya, Indian Society for Technical Education

	13. Member:
	Dr. Samiran Chowdhury, Institution of Engineers (India)

	14. Member:
	Dr. Sujan Chakraborty, Member, Pharmacy Council of India

	15. Member:
	Shri Gautam roy, Dy. General Manager, CESC

	16. Member:
	Shri Pijush Kanti Charaborty, Lecturer in Electronics & Tele-Communication Engg., Women’s Polytechnic, Jodhpur Park

	17. Member:
	Shri Prabir Kumar Ghosh, Lecturer in Humanities, Central Calcutta Polytechnic

	18. Member:
	Shri Sankar Prasad Dey, Jr. Lecturer, Calcutta Technical School

	19. Member:
	Smt. Kanika Ganguly, Member of the Legislative Assembly, West Bengal
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	Theoretical Papers
	Lecture
	Tutorial
	Sessional
	Assessment
	Attendance
	Objective
	Subjective
	Th.
	Ses.
	

	1. 
	* / 1 / T1 / CSS
	Communication Skills (Studies)
	2
	1
	—
	10
	2
	—
	38
	50
	—
	

	2. 
	* / 1 / T2 / PHY1
	Physics – I
	3
	—
	—
	10
	2
	13
	25
	50
	—
	

	3. 
	* / 1 / T3 / CHM1
	Chemistry – I
	2
	1
	—
	10
	2
	13
	25
	50
	—
	

	4. 
	* / 1 / T4 / MTHS
	Mathematics
	5
	—
	—
	20
	5
	25
	50
	100
	—
	

	5. 
	* / 1 / T5 / EMK
	Engineering Mechanics
	3
	1
	—
	20
	5
	25
	50
	100
	—
	

	6. 
	* / 1 / T6 / TD
	Technical Drawing (4 Hrs Exam)
	—
	—
	—
	20
	5
	25
	50
	100
	—
	

	
	Sessional Papers
	Lecture
	Tutorial
	Sessional
	Internal
	External
	Th.
	Ses.
	—

	7. 
	* / 1 & 2 / S1 / LPHY
	Physics Lab (Group – A)
	—
	—
	3
	12.5
	—
	—
	—
	

	8. 
	* / 1 & 2 / S2 / LCHM
	Chemistry Lab (Group – A)
	—
	—
	3
	12.5
	—
	—
	—
	

	9. 
	* / 1 & 2 / S3 / STD
	Technical Drawing (S)
	—
	—
	6
	50
	50
	—
	100
	

	10. 
	* / 1 & 2 / S4 / WSPR
	Workshop Practice 
	—
	—
	6
	50
	—
	—
	—
	

	* Code for discipline
	T O T A L
	15
	3
	18
	——
	—
	450
	100
	—


CURRICULAR STRUCTURE FOR PART – I SECOND SEMESTER OF THE
FULL-TIME DIPLOMA COURSES IN ENGINEERING & TECHNOLOGY

	Sl.

No.
	Subject Code
	Subject of Study
	Contact periods / week
	Examination Scheme
	Full

Marks
	Page

No.

	
	
	
	
	Internal
	External
	
	

	
	
	Theoretical Papers
	Lecture
	Tutorial
	Sessional
	Assessment
	Attendance
	Objective
	Subjective
	Th.
	Ses.
	

	1.
	* / 2 / T1 / BEA
	Business Economics & Accountancy
	4
	—
	—
	20
	5
	25
	50
	100
	—
	

	2.
	* / 2 / T2 / PHY2
	Physics – II
	2
	—
	—
	10
	2
	13
	25
	  50
	—
	

	3.
	* / 2 / T3 / CHM2
	Chemistry – II
	2
	—
	—
	10
	2
	13
	25
	  50
	—
	

	4.
	* / 2 / T4 / CAP
	Computer Applications & Programming
	3
	—
	—
	10
	2
	13
	25
	  50
	—
	

	5.
	* / 2 / T5 / EMTH
	Engineering Mathematics
	3
	—
	—
	20
	5
	25
	50
	100
	—
	

	6.
	* / 2 / T6 / SOM
	Strength of Materials
	3
	—
	—
	20
	5
	25
	50
	100
	—
	

	7.
	* / 2 / T7 / ETK
	Electrical Technology
	2
	—
	—
	10
	2
	13
	25
	  50
	—
	

	
	Sessional Papers
	Lecture
	Tutorial
	Sessional
	Internal
	External
	Th.
	Ses.
	—

	9.
	* / 1 & 2 / S1 / LPHY
	Physics Lab (Group – B)
	—
	—
	2
	12.5
	25
	—
	  50
	

	10.
	* / 1 & 2 / S2 / LCHM
	Chemistry Lab (Group – B)
	—
	—
	2
	12.5
	25
	—
	  50
	

	11.
	* / 1 & 2 / S3 / WSPR
	Workshop Practice 
	—
	—
	6
	50
	100
	—
	200
	

	12.
	* / 2 / S4 / LCAP
	Computer Applications  & Programming Lab
	—
	—
	3
	50
	50
	—
	100
	

	13.
	* / 2 / S5 / LETK
	Electrical Technology Lab
	—
	—
	2
	25
	25
	—
	  50
	

	14.
	* / 2 / S6 / MEED
	Mechanical & Electrical Engineering Drawing (For EE only)
	—
	—
	6
	50
	50
	—
	100
	

	* Code for discipline
	T O T A L
	13
	—
	27
	—
	—
	500
	550
	—


CURRICULAR STRUCTURE FOR PART – II FIRST SEMESTER OF THE

FULL-TIME DIPLOMA COURSE IN ELECTRICAL ENGINEERING
	Sl.

No.
	Subject Code
	Subject of Study
	Contact periods / week
	Examination Scheme
	Full

Marks
	Page

No.

	
	
	
	
	Internal
	External
	
	

	
	
	Theoretical Papers
	Lecture
	Sessional
	Assessment
	Attendance
	Objective
	Subjective
	Th.
	Ses.
	

	1. 
	EE / 3 / T1 / ENVE
	Environmental Engineering
	3
	—
	20
	5
	25
	50
	100
	—
	7

	2. 
	EE / 3 / T2 / PIC
	Programming in C
	3
	—
	20
	5
	25
	50
	100
	—
	9

	3. 
	EE / 3 / T3 / BET
	Basic Electronics
	3
	—
	20
	5
	25
	50
	100
	—
	10

	4. 
	EE / 3 / T4 / CTTH
	Circuit Theory
	4
	—
	20
	5
	25
	50
	100
	—
	12

	5. 
	EE / 3 / T5 / EM1
	Electrical Machines – I 
	4
	—
	20
	5
	25
	50
	100
	—
	15

	6. 
	EE / 3 / T6 / MMI
	Electrical Measurement & Measuring Instruments 
	4
	—
	20
	5
	25
	50
	100
	—
	17

	
	Sessional Papers
	Lecture
	Sessional
	Internal
	External
	Th.
	Ses.
	—

	7. 
	EE / 3 / S1 / LC
	Programming in C Lab
	—
	3
	50
	50
	—
	100
	18

	8. 
	EE / 3 / S2 / LBET
	Basic Electronics Lab
	—
	3
	50
	50
	—
	100
	20

	9. 
	EE/ 3 & 4 / S3 / LEM
	Electrical Machine Lab (Group – A)
	—
	4
	50
	—
	—
	—
	35

	10. 
	EE / 3 / S4 / EWS1
	Electrical Workshop – I 
	—
	4
	50
	50
	—
	100
	20

	11. 
	EE / 3 / S5 / LMMI
	Electrical Measurement & Measuring Instruments Lab
	—
	4
	50
	50
	—
	100
	21

	
	
	T O T A L
	21
	18
	—
	—
	600
	400
	—


CURRICULAR STRUCTURE FOR PART – II SECOND SEMESTER OF THE

FULL-TIME DIPLOMA COURSE IN ELECTRICAL ENGINEERING
	Sl.

No.
	Subject Code
	Subject of Study
	Contact periods / week
	Examination Scheme
	Full

Marks
	Page

No.

	
	
	
	
	Internal
	External
	
	

	
	
	Theoretical Papers
	Lecture
	Sessional
	Assessment
	Attendance
	Objective
	Subjective
	Th.
	Ses.
	

	1. 
	EE / 4 / T1 / CSJ
	Communication Skills (Job)
	2
	—
	20
	5
	25
	50
	50
	—
	22

	2. 
	EE / 4 / T2 / EEM
	Electrical Engineering Materials 
	4
	—
	20
	5
	25
	50
	100
	—
	23

	3. 
	EE / 4 / T3 / EM2
	Electrical Machines – II 
	4
	—
	20
	5
	25
	50
	100
	—
	25

	4. 
	EE / 4 / T4 / EMC
	Electrical Measurement & Control 
	4
	—
	20
	5
	25
	50
	100
	—
	28

	5. 
	EE / 4 / T5 / PAD
	Principles & Applications of Digital Electronics
	3
	—
	20
	5
	25
	50
	100
	—
	30

	6. 
	EE / 4 / T6 / UTID
	Utilisation & Traction
	5
	—
	20
	5
	25
	50
	100
	—
	30

	
	Sessional Papers
	Lecture
	Sessional
	Internal
	External
	Th.
	Ses.
	—

	7. 
	EE / 4 / S1 / LCSJ
	Communication Skills (Job) Lab
	—
	2
	25
	25
	—
	50
	32

	8. 
	EE / 3 & 4 / S3 / LEM
	Electrical Machine Lab (Group – B)
	—
	5
	50
	100
	—
	200
	35

	9. 
	EE / 4 / S4 / LEMC
	Electrical Measurement & Control Lab
	—
	5
	50
	50
	—
	100
	34

	10. 
	EE / 4 / S5 / LPAD
	Digital Electronics Lab
	—
	5
	50
	50
	—
	100
	34

	
	
	Total
	22
	17
	—
	—
	550
	450
	—


· Each of Part II – 1st & 2nd semester is of 17 weeks duration of which 15 weeks are scheduled as contact weeks and 2 weeks are scheduled for holding two Centralised Internal Assessments.

· Each of Part II – 1st & 2nd semester consists of 39 contact periods per week and 5 periods per week are allocated for Student Centred Activities like Library, Guided Studies etc.

· Marks distribution in Part – II : Theoretical – 1050, Sessional – 950; Total – 2000.

CURRICULAR STRUCTURE FOR PART – III FIRST SEMESTER OF THE

FULL-TIME DIPLOMA COURSE IN ELECTRICAL ENGINEERING

	Sl.

No.
	Subject Code
	Subject of Study
	Contact periods / week
	Examination Scheme
	Full Marks
	Page

No.

	
	
	
	
	Internal
	External
	
	

	
	
	Theoretical Papers
	Lecture
	Sessional
	Assessment
	Attendance
	Objective
	Subjective
	Th.
	Ses.
	

	1. 
	EE / 5 / T1 / IMNT
	Industrial Management
	3
	—
	20
	5
	25
	50
	100
	—
	39

	2. 
	EE / 5 / T2 / PPE
	Power Plant Engineering
	3
	—
	20
	5
	25
	50
	100
	—
	40

	3. 
	EE / 5 / T3 / TDP
	Transmission & Distribution Power
	3
	—
	20
	5
	25
	50
	100
	—
	42

	4. 
	EE / 5 / T4 / IET
	Industrial Electronics
	3
	—
	20
	5
	25
	50
	100
	—
	45

	5. 
	EE / 5 / T5 / TOF3
	Electrical Design & Estimating
	3
	—
	20
	5
	25
	50
	100
	—
	47

	6. 
	EE / 5 / *T6 / CN1
	Computer Network – I
	3
	—
	20
	5
	25
	50
	100
	—
	57

	7. 
	EE / 5 / *T7 / NCE1
	Non Conventional Energy – I
	
	
	
	
	
	
	
	
	58

	8. 
	EE / 5 / *T8 / PCI1
	Process Control & Instrumentation – I
	
	
	
	
	
	
	
	
	60

	
	Sessional Papers
	Lecture
	Sessional
	Internal
	External
	Th.
	Ses.
	—

	9. 
	EE / 5 / S1 / EWS2
	Electrical Workshop – II
	—
	6
	50
	50
	—
	100
	48

	10. 
	EE / 5 & 6 / S2 / LPPE 
	Power System Laboratory 
	—
	4
	50
	50
	—
	100
	49

	11. 
	EE / 5 / S3 / LIET
	Industrial Electronics Laboratory
	—
	5
	50
	50
	—
	100
	50

	12. 
	EE / 5 & 6 / S4 / EEPW
	Electrical Engineering Project Work (Group – A)
	—
	6
	50
	—
	—
	—
	65

	
	
	T O T A L
	18
	21
	—
	—
	600
	300
	—


CURRICULAR STRUCTURE FOR PART – III SECOND SEMESTER OF THE

FULL-TIME DIPLOMA COURSE IN ELECTRICAL ENGINEERING

	Sl.

No.
	Subject Code
	Subject of Study
	Contact periods / week
	Examination Scheme
	Full Marks
	Page

No.

	
	
	
	
	Internal
	External
	
	

	
	
	Theoretical Papers
	Lecture
	Sessional
	Assessment
	Attendance
	Objective
	Subjective
	Th.
	Ses.
	

	1. 
	EE / 6 / T1/ EIMT
	Electrical Installation, Maintenance & Testing
	4
	—
	20
	5
	25
	50
	100
	—
	51

	2. 
	EE / 6 / T2 / SGP
	Switchgear & Protection
	4
	—
	20
	5
	25
	50
	100
	—
	52

	3. 
	EE / 6 / T3 / MPA
	Microprocessors & Its Applications
	4
	—
	20
	5
	25
	50
	100
	—
	54

	4. 
	EE / 6 / *T4 / CN2
	Computer Network – II
	2
	—
	10
	2
	13
	25
	50
	—
	57

	5. 
	EE / 6 / *T5 / NCE2
	Non Conventional Energy – II
	
	
	
	
	
	
	
	
	59

	6. 
	EE / 6 / *T6 / PCI2
	Process Control & Instrumentation – II
	
	
	
	
	
	
	
	
	61

	
	Sessional Papers
	Lecture
	Sessional
	Internal
	External
	Th.
	Ses.
	—

	7. 
	EE / 5 & 6 / S1/ LMBT
	Electrical Engineering Drawing
	—
	5
	50
	50
	—
	100
	55

	8. 
	EE / 5 & 6 / S2 / FPQC
	Switchgear & Protection Lab
	—
	5
	50
	50
	—
	100
	55

	9. 
	EE / 6 / S3 / LPIC
	Microprocessors & Its Applications Lab
	—
	5
	50
	50
	—
	100
	55

	10. 
	EE / 5 & 6 / S4 / EEPW 
	Electrical Engineering Project Work (Group – B)
	—
	5
	50
	100
	—
	200
	65

	11. 
	EE / 6 / S5 / SMNR
	Seminar on Electrical Engineering Project Work
	—
	1
	25
	25
	—
	50
	65

	12. 
	EE / 6 / *S6 / LCN
	Computer Network Lab
	—
	4
	25
	25
	—
	100
	58

	13. 
	EE / 6 / *S7 / LNCE
	Non Conventional Energy Lab
	
	
	
	
	
	
	60

	14. 
	EE / 6 / *S8 / LPCI
	Process Control & Instrumentation Lab
	
	
	
	
	
	
	62

	15. 
	EE / 6 / S10 / GVV
	General Viva Voce
	—
	—
	50
	50
	—
	100
	67

	
	
	T O T A L
	14
	25
	—
	—
	350
	750
	—


· * Each student is required to opt for any one of the following four elective papers offered: (a) Computer Network (CN1, CN2 & LCN); (b) Non Conventional Energy (NCE1, NCE2 & LNCE); (c) Process Control & Instrumentation (PCI1, PCI2 & LPCI)
· Each of Part III – 1st & 2nd semester is of 17 weeks duration of which 15 weeks are scheduled as contact weeks and 2 weeks are scheduled for holding two Centralised Internal Assessments.

· Each of Part III – 1st & 2nd semester consists of 39 contact periods per week and 5 periods per week are allocated for Student Centred Activities like Library, Guided Studies etc.

D E T A I L E D   S Y L L A B I   O F   T H E

D I F F E R E N T   C O U R S E S   O F F E R E D   I N

P A R T  –  I I   F I R S T   &   S E C O N D   S E M E S T E R S
E N V I R O N M E N T A L   E N G I N E E R I N G

	Subject Code

EE / 3 / T1 / ENVE
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


O B J E C T I V E

Since the Rio-declaration, eco-friendly and sustainable development has become order of the day. Any individual involved with developmental work is expected to be aware of the environment and its related facets. The present course on “Environmental Engineering” is aimed at giving the students a comprehensive idea regarding the different interfaces of environmental pollution, which are — air, water, soil and noise pollution. On successful completion of the course they will also be aware of the different aspects of environmental management, viz. environmental legislations, authorities and systems. 

M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1 
	INTRODUCTION
	2

	
	2 
	AIR POLLUTION 
	3

	
	3 
	ANALYSIS OF AIR POLLUTANTS 
	3

	
	4 
	AIR POLLUTION CONTROL MEASURES & EQUIPMENT 
	6

	
	5 
	METHODS & APPROACH OF AIR POLLUTION CONTROL
	6

	B
	6 
	WATER SOURCES 
	2

	
	7 
	DIFFERENT SOURCES OF WATER POLLUTION 
	4

	
	8 
	EFFECT OF WATER POLLUTION & ITS CONTROL
	4

	C
	9 
	SOIL POLLUTING AGENCIES & EFFECT OF SOIL POLLUTION
	3

	
	10 
	SOLID WASTE DISPOSAL 

	4

	D
	11 
	NOISE POLLUTION & CONTROL
	2

	
	12 
	ENVIRONMENTAL LEGISLATIONS, AUTHORITIES & SYSTEMS
	6

	CONTACT PERIODS: 45
	INTERNAL ASSESSMENT: 6
	TOTAL PERIODS: 51


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1, 2, 3, 4, 5
	15
	ANY 25
	ONE
	1 x 25 = 25
	FOUR
	FIVE, TAKING AT LEAST ONE FROM EACH OF THE GROUPS A & B, AND, AT LEAST ONE FROM THE GROUPS C & D TAKEN TOGETHER
	TEN
	10 X 5 = 50

	B
	6, 7, 8
	7
	
	
	
	TWO
	
	
	

	C
	9, 10
	5
	
	
	
	ONE
	
	
	

	D
	11, 12
	6
	
	
	
	ONE
	
	
	


D E T A I L   C O U R S E   C O N T E N T

G R O U P  –  A      A i r   &   E n v i r o n m e n t   




           20 periods

Module 1 Introduction 







    

   2

Man & Environment:  Overview (socio-economic structure & occupational exposures) – Scope of Environmental Engineering – pollution problem due to urbanisation & industrialisation

Module 2 Air Pollution 








   
   3

Causes of air pollution – types & sources of air pollutants – Climatic & Meteorological effect on air pollution concentration – formation of smog & fumigation

Module 3 Analysis of Air Pollutants 






    
   3

Collection of Gaseous Air Pollutants – Collection of Particulate Pollutants – Analysis of Air Pollutants like: Sulphur dioxide – Nitrogen oxide – Carbon monoxide – Oxidants & Ozone – Hydrocarbons – Particulate Matter

Module 4 Air Pollution Control Measures & Equipment 




    
   6

Control of Particulate Emission – Control of Gaseous Emission – Flue Gas Treatment Methods: Stacks Gravitational and Inertial Separation, Settling Chambers, Dynamic Separators, Cyclones, Filtration, Liquid Scrubbing, Spray Chambers, Packed Towers, Orifice and Venturi Scrubbers, Electrostatic Precipitators, Gas/solid Adsorption, Thermal Decomposition

Module 5 Methods & Approach of Air Pollution Control




      
   6

Controlling smoke nuisance — Develop air quality criteria and practical emission standards — creating zones suitable for industry based on micrometeorology of air area — Introducing artificial methods of removal of particulate and matters of waste before discharging to open atmosphere

G R O U P  –  B      W a t e r   &   E n v i r o n m e n t   



           10 periods

Module 6 Water Sources  








    
   2

Origin of wastewater — Type of water pollutants and their effects

Module 7 Different Sources of Water Pollution  





    
   6

Biological Pollution (point & non-point sources) – Chemical Pollutants: Toxic Organic & Inorganic Chemicals – Oxygen demanding substances – Physical Pollutants: Thermal Waste – Radioactive waste – Physiological Pollutants: Taste affecting substances – other forming substances

Module 8 Water Pollution & its Control







   2

Adverse effects on: Human Health & Environment, Aquatic life, Animal life, Plant life — Water Pollution Measurement Techniques – Water Pollution Control Equipments & Instruments – Indian Standards for Water Pollution Control

G R O U P  –  C      S o i l   &   E n v i r o n m e n t   



          
           
7 periods

Module 9 Soil Polluting Agencies & Effect of Solution  





   3

Liquid & Solid Wastes – Domestic & Industrial Wastes – Pesticides – Toxic: Inorganic & Organic Pollutants – Soil Deterioration – Poor Fertility, Septicity, Ground Water Pollution, Concentration of Infecting Agents in Soil

Module 10 Solid Waste Disposal 








   4

Dumping domestic & Industrial Solid Wastes: Advantages & Disadvantages – Incineration: Advantages & Disadvantages – Sanitary Land Field: Advantages & Disadvantages – Management of Careful & Sanitary Disposal of Solid Wastes

G R O U P  –  D      Noise & Environmental Management System   

          
8 periods

Module 11 Noise Pollution & Control







   2

Noise Pollution: Intensity, Duration – Types of Industrial Noise – Ill effects of Noise – Noise Measuring & Control – Permissible Noise Limits

Module 12 Environmental Legislations, Authorities & Systems 




   6

Air & Water Pollution Control Acts & Rules (Salient Features only) – Functions of State / Central Pollution Control Boards – Environmental Management System: ISO 14 000 (Salient Features only)

R E F E R E N C E   B O O K S

1. Concept of Ecology / Kormondy / Prentice Hall of India, New Delhi

2. Fundamental of Ecology / Odum

3. Environmental Science / J. Turk & A. Turk

4. Human Rights – A Source Book Eds. / R. Dev & S. Das / NCERT

5. Environmental Pollution / Dix

6. Pollution Control Acts, Rules and Notification / Central Pollution Control Board, New Delhi
_______

P R O G R A M M I N G   I N   C

	Subject Code

EE / 3 / T2 / C
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


O B J E C T I V E

This course is designed to have the students become competent in writing C program. Upon successful completion of this course the students will be able to: —

(i) use data types, operators and expressions in writing C program;

(ii) use function, external variables, multiple source files and also pre-processing;

(iii) employ the standard library in developing C program;

(iv) use arrays, structure, unions and pointers and organize data;

(v) use file accessing functions comfortably.
M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1 
	INTRODUCTION TO PROGRAMMING
	2

	
	2 
	OVERVIEW OF C PROGRAMMING
	3

	
	3 
	TYPES, OPERATORS & EXPRESSIONS
	5

	
	4 
	MANAGING INPUT & OUTPUT OPERATIONS
	4

	
	5 
	CONTROL FLOW (DECISION MAKING)
	6

	B
	6 
	ARRAYS
	6

	
	7 
	USER DEFINED FUNCTION
	6

	
	8 
	STRUCTURE & UNIONS
	4

	
	9 
	POINTERS
	6

	
	10 
	FILE HANDLING IN C
	3

	CONTACT PERIODS: 45
	INTERNAL ASSESSMENT: 6
	TOTAL PERIODS: 51


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1, 2, 3, 4, 5
	15
	ANY 25
	ONE
	1 X 25 = 25
	FOUR
	FIVE, TAKING AT LEAST TWO FROM EACH GROUP
	TEN
	10 X 5 = 50

	B
	6, 7, 8, 9, 10
	17
	
	
	
	FIVE
	
	
	


D E T A I L   C O U R S E   C O N T E N T

G R O U P  -  A 







          20 periods

Module 1 Introduction to Programming 







  2

Concept of program — Different programming languages & programming logic — Algorithms & Flow-charts

Module 2 Overview of C Programming 







  3

Introduction of C language — History of C — Importance of C — Demerits of C — Basic structure of C — Working steps of C Compiler — Source Code — Object code — Executable code

Module 3 Types, Operators & Expressions 






  5

Introduction (Grammars/Syntax Rules) — Character sets — Key words and Identifiers — Constants — Variables — Data types and Sizes — Declaration of variables — Different operators and expressions — Type conversions

Module 4 Managing Input & Output Operations 






  4

Analysis of some Input as well as Output functions: scanf ( ) – printf ( ) – getchar ( ) – putchar ( ) — Formatted Input and Output statements

Module 5 Control Flow  (Decision Making) 






  6

Decision making and branching — Simple and nested IF statements — IF-ELSE statements — CASE-SWITCH statements — Looping concept — GOTO statement — Looping: FOR, WHILE and DO-WHILE statements – Comparative study among them — BREAK and CONTINUE statements

G R O U P  -  B 







           25 periods

Module 6 Arrays 










  6

One and two dimensional array — Array initialisation — Handling of character strings by using Array — Concatenation and comparisons of strings — String handling functions

Module 7 User defined Functions 








  6

Concept of user defined function — Difference between library function and user defined Function — Parameter passing technique — Calling a function — Category of function and their study —Nesting of functions and Recursions — Scope and lifetime of variables in functions

Module 8 Structure & Union








  4

Structure and Union — Declaration and initialisation — Array of structure

Module 9 Pointers 










  6

Pointer declaration and accessing variables through pointers — Pointers and Arrays — Strings

Module 10 File Handling in C 








  3
Different types of files — Command line arguments

R E F E R E N C E   B O O K S

1. PROGRAMMING WITH C / Byron Gottfried / Tata McGraw-Hill

2. PROGRAMMING IN ANSI C / E. Balagurusamy / Tata McGraw-Hill

3. LET US C / Y. Kanetkar / BPB

4. THINKING IN C / P.B. Mahapatra / Wheelers

5. THE C LANGUAGE TRAINER WITH C GRAPHICS AND C++ / J. Jayasri / New Age International

6. A FIRST COURSE IN PROGRAMMING WITH C / T. Jeyapoovan / Vikash Publishing House

_______

E L E C T R O N I C S

	Subject Code

EE / 3 / T3 / ET
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


O B J E C T I V E

This subject is introduced to make the students familiar with basic electronic components and also with some basic measuring instruments. Upon successful completion of this course the students will be able to: —

(i) list out the classes of capacitors and inductors;

(ii) be familiar with transformer, cables, BJT, FET, Amplifiers and Oscillators.

(iii) understand the basic functions of zener diode, thyristor,IC and simple opto-electronics devices.

M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1 
	CIRCUIT ELEMENTS & ZENER  DIODE
	6

	
	2 
	TRANSFORMER & CABLES
	4

	
	3 
	BIPOLAR  TRANSISTOR
	8

	B
	4 
	AMPLIFIERS & OSCILLATORS
	13

	
	5 
	FIELD EFFECT TRANSISTOR
	5

	C
	6 
	UNIJUNCTION TRANSISTOR,THYRISTOR
	5

	
	7 
	OPTOELECTRONICS & IC
	4

	CONTACT PERIODS: 45
	INTERNAL ASSESSMENT: 6
	TOTAL PERIODS: 51


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1, 2, 3
	15
	ANY 25
	ONE
	1 x 25 = 25
	FOUR
	FIVE, TAKING AT LEAST ONE FROM EACH GROUP
	TEN
	10 X 5 = 50

	B
	4, 5
	11
	
	
	
	THREE
	
	
	

	C
	6,7
	7
	
	
	
	TWO
	
	
	


D E T A I L   C O U R S E   C O N T E N T

G R O U P  –  A 








         23  periods

Module 1  Circuit Elements and Zener Diode





  
6

Familiarity with the following components: —
1.1 Capacitors: Mica – Ceramic – Paper – Electrolytic – Tantalum – Silvered mica & power factor improving capacitors – Variable capacitors – Colour coding – Rating and uses of capacitors           2

1.2 Inductor: Ferrite core – Pot core – Air core – Fixed, tapped and variable inductors – Factors affecting inductance and uses of inductors                                                                                        1

1.3 AC and DC signals.                                                                                                                             1

1.4 Zener Diode: Breakdown- Zener & avalanche, Construction of Zener Diode, Operation in reversed biased condition, Characteristics and equivalent circuits,specifications, simple voltage regulator circuits.                                                                                                                                                2

Module 2 Transformer  and  Cables              




    
                           4

2.1 Elementary idea of transformer—features and applications of wideband transformer.- RF &

AF transformer.                                                                                                                      3

2.2 Cables: Rf cables-High temperature cables-low impedance cables- TV and telephone line 

cables-their characteristics and specifications.                                                                       2

Module 3  Bipolar Transistor
                                                                                                                                8                                    
     
3.1 Construction and operation of NPN and PNP transistors-V-I characteristics, transistor in active, saturation and cut-off-CE, CB, CC configuration and their differences, definitions of current gains and their relationship.                                                                                                                                  6

3.2 Biasing—different methods and stability  (concepts only)                                                                   2

GROUP- B                                                                                                                                       18 Periods

Module 4   AMPLIFIERS & OSCILLATORS

4.1 Transistor as simple amplifier , multi stage transistor amplifier, transformer coupled, direct coupled & 

RC coupled amplifier (circuit operation, gain, band width and frequency response  only), concepts of

Class A,B and C amplifier- advantages &disadvantages.                                                                      7

4.2 Feedback amplifier- concepts of positive and negative feedback, criteria for oscillation( no deduction)

                                                                                                                                                                        2

4.3 Oscillators: simple LC oscillator and tank circuit, tuned oscillator,RC phase shift oscillator (simple circuit

& operation).                                                                                                                                          4                                                             

Module 5   Field Effect Transistor 








  5

5.1 Construction, operation and VI characteristics of JFET, pinch-off voltage, drain résistance, transconductance, amplification factor and their relationship

5.2 Enhancement and depletion type MOSFET- concepts of CMOS

5.3      Differences between BJT and JFET.

G R O U P  –  C








          10 periods

Module 6  

6.1  Unijunction Transistor 








  2

Construction, operation and characteristics of UJT – Equivalent circuit – UJT as relaxation oscillator – Field of applications

6.2  Thyristor    









  3

Construction, operation and characteristics of SCR – Turn on and turn off mechanism – SCS, DIAC, TRIAC and their uses

7.1  Optoelectronics 








  
     2

Elementary ideas of LED, LCD, photodiode, phototransistor and solar cell and their applications

7.2  Integrated Circuits 








  2

Basic idea of ICs – Classifications: linear and digital ICs, SSI, MSI, LSI and VLSI – Field of applications.

R E F E R E N C E   B O O K S

1. Electronic Principle / A.P. Malvino / Tata McGraw-Hill

2. Electronic Devices & Circuits / Millman & Halkias / Tata McGraw-Hill

3. Basic Electronics & Linear Circuits / Bhargava / Tata McGraw-Hill

4. Electronic devices & Circuit Theory / Boylestad & Nashalsky / PHI

5. Electronic Fundamentals & Applications / D. Chattopadhyay & P.C. Rakhshit / New Age International

6. Electronic Components and Materials / Madhuri A Joshi / Wheeler Publishers

7. Electronic Component / Padmanaban

8. Electronic Component / Ramchander

9. Electronic Measurement and system / R.G. Gupta / Tata McGraw-Hill

_______

C I R C U I T   T H E O R Y

	Subject Code

EE / 3 / T4 / ECTTH
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	4 lecture contact periods

per week
	Full Marks

75


O B J E C T I V E

Electrical and Instrumentation engineers in their practical life have to solve and analyse electrical circuits. So they must have thorough knowledge of different theorems of electrical circuits, which necessitates the knowledge of complex algebra and knowledge of operator ‘j’ are essential. Condenser is an important element in electrical and electronic circuits. Electrical power supply now-a-days is almost invariably in 3-phase A.C. Hence all the above topics have been included in this course to give the Diploma holders in Electrical Engineering sufficient knowledge to deal with those subjects whenever required. After successful completion of the course the students will be able to: —

(i) define and explain different circuit elements, network, and single phase A.C. circuits, state and explain different electrical theorems and apply them to solve problems;

(ii) have clear conception of series and parallel resonance, calculate resonance frequency in series & parallel circuits and explain the method of attaining resonance in them;

(iii) calculate Quality Factor, selectivity and band-width in both series & parallel resonance circuit, voltage magnification in series circuit and current magnification in parallel circuit;

(iv) understand the meaning of acceptor and rejector circuits; 

(v) state the applications of series & parallel resonance circuits and be able to compare them; and,

(vi) define and state properties of Laplace Transformation.

Apart from the above, the students of Diploma in Electrical Engineering will be able to: —

(i) understand and explain transient phenomena in D.C. circuits and some A.C. circuits;

(ii) state the equations of rise and decay of current/voltage in R-L/R-C circuits;

(iii) understand the principle of energy transformation, and, explain the principle of charging and discharging of capacitor through resistance and solve problems thereof;

(iv) state the advantage and disadvantages of 3-phase system, define phase sequence, make 3-phase 3-wire and 4-wire star connection and delta connection, discuss relation between line & phase voltage and line & phase current, express power in both the systems, and, solve problems thereof;

(v) understand and explain different coupled circuits, co-efficient of coupling, series & parallel connection of coupled inductors, and, solve problems involving differential equations for simple electrical circuits;

(vi) understand Fourier series;

(vii) understand and explain Low pass, High pass and band stop filters and their applications.

 O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1 
	NETWORKS & A.C. FUNDAMENTALS
	21

	B
	2 
	RESONANCE & SELECTIVITY
	8

	C
	3 
	TRANSIENTS 
	15

	D
	4 
	COUPLED CIRCUITS & FILTERS 
	16

	CONTACT PERIODS: 60
	INTERNAL ASSESSMENT: 8
	TOTAL PERIODS: 68


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1
	11
	ANY 25
	ONE
	1 x 25 = 25
	THREE
	FIVE, TAKING AT LEAST ONE FROM EACH GROUP
	TEN
	10 X 5 = 50

	B
	2
	5
	
	
	
	TWO
	
	
	

	C
	3
	9
	
	
	
	TWO
	
	
	

	D
	4
	9
	
	
	
	TWO
	
	
	


D E T A I L   C O U R S E   C O N T E N T

G R O U P  -  A 








          22 periods

Module 1 Networks & A.C. Fundamentals

1.1 Definitions & explanation: Active & passive elements as well as networks – Linear & non-linear networks – Unilateral & bilateral networks, Voltage source and Current source –their conversion.

1.2 Statement, explanation, limitation & problems on Thevenin’s theorem, Norton’s theorem, Maximum power transfer theorem, Star-delta conversion.
1.3 Single-phase A.C. Circuits: Concept of complex impedance – Rectangular & polar form.

1.4 R-L-C Series Circuit: Representation of impedance, voltage, current and power in complex form phasor diagram Impedance triangle – problems.

1.5 Parallel Circuit: Phasor diagram, problems (maximum 3 branches).

G R O U P  -  B 








              8 periods
Module 2 Resonance & Selectivity

2.1 Series Resonance: General aspects – Impedance & phase angle of series resonant circuit – Voltages & current in series resonant circuit – Study of different curves – Quality factor – Selectivity & bandwidth – Voltage magnification – Problems – Acceptor Circuit (concept only).

2.2 Parallel Resonance: Resonant frequency for a tank circuit study of curves attaining resonance by varying frequency & RL – Current magnification – Quality Factor – Selectivity & bandwidth – Applications – Problems – Rejector circuit (concept only).

2.3 Comparison between series & parallel resonance.

G R O U P  -  C 






                           15 periods
Module 3  Transients 

3.1 Steady State & Transient Response – Initial & Steady-state condition – Time constant and DC response of RC circuit – problems.

3.2 Sinusoidal response of R-L & R-C circuits – problems.

3.3 Polyphase Circuits: 3 phase system – Phase sequence – Advantages over 1-phase system – Inter connection of 3-phase sources & loads – Relation between line & phase values of voltage & current both in star & delta connections – 3-phase power – Problems on balanced as well as unbalance (3-phase 4-wire) system.
G R O U P  -  D 







          16 periods
Module 4  Coupled Circuits & Filters 

4.1 Coupled Circuits: Introduction, mutual coupled circuits & mutual imp, dot convention, coefficient of coupling, series & parallel connection of coupled inductors.
4.2 Laplace Transformations: Definition & properties – Laplace transform of unit step, impulse, ramp, exponential, sine cosine function and periodic functions (no deviation – only formula) – Laplace transform theorems – Differential, integral, initial value & final value – The inverse transformation – Convolution Integral – Applications of Laplace Transformations for solving differential equations describing simple electric circuits – problems.
4.3 Idea about Fourier series, Filters: Low pass, High pass, Band pass and Bond stop (conceptions & applications only).
R E F E R E N C E   B O O K S

1. Network, Filters & Transmission Lines / A. Chakraborti / Dhanpat Rai Pub. Co.

2. Basic Electrical Engineering / Nagrath & Kothari / Tata McGraw-Hill

3. Basic Electrical Engineering / J.B. Gupta / S. Kataria & Sons

4. Electric Circuit Analysis / S.N.Sivanandam / Vikas

5. A Text Book of Electrical Technology Part-I / B.L. Thereja / S. Chand Pub. Co

6. Fundamentals of Electrical Networks / B.R. Gupta / Wheeler

7. Circuits & Networks / Sudhakar & Shyammohan / Tata McGraw-Hill

8. Schaum’s Series of Circuit Theory / Tata McGraw-Hill

_______

E L E C T R I C A L   M A C H I N E S  –  I

	Subject Code

EE / 3 / T5 / EM1
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	4 lecture contact periods

per week
	Full Marks

75


R A T I O N A L E

The subject Electrical Machine is of direct relevance to the needs of industries and covers important functional areas of electrical diploma holders.  Hence the subject ‘Electrical Machine’ finds prominent place in curriculum.  The subject is taught as an integrated subject but is split into two parts, namely, M/C I and M/C II, to be taught in Semester III & IV respectively.

Basic principles of operation, constructional details, characteristics and field of applications of the basic machines such as D.C. M/C, Transformer have been included in the Machine I syllabus.

G E N E R A L   E D U C A T I O N A L   O B J E C T I V E
On completion of the course, the students will be able to:
MODULE – 1

1.1 State Faraday’s laws of e.m. induction.

1.2 Understand mechanism of Electro-mechanical energy conversion.

1.3 Explain basic principles of D. C. generators.

1.4 Describe the constructional details D. C. Machines.

1.5 Classify D.C. generators as per their methods of excitations and draw their connection diagram.

1.6 Deduce emf equation; explain the method of building up of e.m.f. in self-excited shunt generators.

1.7 State field of applications of D.C. generators.

1.8 Explain the working principle of D.C. motors.

1.9 Deduce torque and speed equation.

1.10 Explain significance of back e.m.f. in D.C. motors.

1.11 Draw speed-torque characteristics of various types of D.C. motors.

1.12 State types of D.C. motors and their field of applications.

1.13 Describe the construction and principle of operation of starters of shunt and series motors.

1.14 Describe different methods of speed control of D.C. motors.

MODULE – 2

2.1 Explain the principle of operation of transformers.

2.2 Describe the ratings of transformers.

2.3 Describe the constructional details, such as core materials, winding materials, and insulating materials, core and coil construction, tank and radiator breather, conservator, buchols relay, bushings, pressure relief valve of tank.

2.4 Describe different types of cooling methods.

2.5 Deduce e.m.f. equation for a 1-phase transformer.

2.6 Derive core losses of transformers.

2.7 Draw the phasor diagrams of transformers on no-load and load conditions.

2.8 Derive expressions for equivalent resistance, reactance and impedance.

2.9 Draw the equivalent circuit diagram.

2.10 Explain dependence of circuit parameters’ on V and f.

2.11 Define impedance voltage.

2.12 State the losses and deduce expressions for efficiency (including all day efficiency).

2.13 Deduce expression for regulation.

2.14 Perform O.C. & S.C. tests on 1-phase transformers.

2.15 Separate eddy current and hysteresis losses.

2.16 State principle and significance of oil testing.

MODULE – 3

3.1 Explain the principle of 1-phase auto-transformer.

3.2 Draw connection diagrams of 1-phase auto-transformer.

3.3 Compare 1-phase auto-transformer with two winding conventional transformer and deduce expression for saving of copper, also comparison of weight, copper loss.

3.4 Describe tap-changing methods – off-load and on-load type.

3.5 Explain automatic control of tap changers with block diagram.

3.6 Describe significance of parallel operation of transformers.

3.7 State the conditions for parallel operation of two 1-phase transformers.

3.8 Solve problems on load sharing by two 1-phase transformers.

3.9 Describe vector grouping and connections for 3-phase transformer.

3.10 State the conditions for parallel operation of two 3-phase transformers.

3.11 State significance of polarization Index (PI) of insulating oil.

D E T A I L   C O U R S E   C O N T E N T
Module - 1

General Introduction of Rotating Machine







   2

Basic constructional features of generators and motors. Hetero-polar and homopolar configuration.

Space distribution of flux density and time-variation of voltage.

D.C Machines:

D.C. Generator: basic principles, brief description of different parts and working, different types, e.m.f equation, building up of e.m.f in self-excited generator – applications of D.C. generator – problems on e.m.f. equation.Armature reaction (concept only)



                                                 8 Pd

D.C. Motors: basic principles, significance of back e.m.f., speed and torque equation, speed-current, torque-current, speed-torque characteristics, Types – applications. losses and Efficiency (no problem)

Diff. Methods of speed control of motors, starters, industrial applications – problems.                              11 Pd

Module - 2

TRANSFORMERS:   Principles.

Constructional details: selection of core material & winding materials considering different types of losses, insulating materials, core & coil construction, Transformer oil, Accessories: tank & radiator, breather, conservator, bucholtz relay, bushings, pressure relief valve {PRV} & explosion vent (protection from explosion).


              5 Pd. 




Different types of cooling methods.
 




              2 Pd

1-phase Transformers: 18 Pd.

E.m.f. equation, derivation of core losses, no-load operation, phasor diagram under no-load and load conditions, equiv-resistance and reactance, approx, equivalent circuit, dependence of circuit parameters’ on V and f., impedance voltage, Regulation, Losses and efficiency (including all-day eff) – Problems 

Cause of noise & vibration in transformers – Rating of transformer.

S.C. and O.C. tests – separation of eddy current and hysterisis losses – Problems.               

Types- Distribution and power transformers, Dry-type transformer, New compact transformer
3 Pd

Module - III

Principles of 1-phase Autotransformer, tertiary winding, comparison of weight, copper loss, --problems.                                                                                                                3 Pd.

Methods of tap-changing. Tap changers (off load and on-load type) – practical use. 
              2 Pd.



Conditions for Parallel operation of transformers and their significances - significance of parallel operation.     Parallel operation of two 1-ph transformers – problems.
             4 Pd

 Three-phase transformer  (as a single unit or 3 single-phase units) –connections & specifications, Vector grouping, Scott-connected  transformer.
                           4 Pd                                                                                                              

Checks and steps in connecting two 3-ph transformers in parallel.


1 Pd




R E F E R E N C E   B O O K S

1. Electrical Machines by S. K. Bhattacharya – Tata McGrew Hill Publications

2. Electrical machines by M. V. Deshpande – Wheeler Publication.

3. Theory & Performance of Electrical Machine by J. B. Gupta 

4. D. C. Machines and Transformers by K. Mungnesh Kumar – Vikas Publication

5. A Text Book of Electrical Technology by B. L. Thereja – S. Chand publication

6. Electrical Machine by Dr. P. K. Mukherjee & S. Chakraborty

7. AC Machines by M. G. Say

8. The performance and design of D. C. machines by A. E. Clayton.

9. Fundamentals of Electric Machine by B. R. Gupta and V. Singhal

_______
E L E C T R I C A L   M E A S U R E M E N T   &

M E A S U R I N G   I N S T R U M E N T S

	Subject Code

EE / 3 / T6 / MMI
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	4 lecture contact periods

per week
	Full Marks

75


Rationale:  

Electrical instruments & measurements of different electrical parameters are absolutely essential for any industry where electrical energy is being used.  Measurements of current, voltage, power & energy in high voltage system cannot be done without the help of instrument transformers.  Therefore, to acquaint the electrical engineering diploma holders thoroughly with the principle & operation & constructional features of instruments & instrument transformers, the above topics have been included in the syllabus.

General Educational Objective:
D E T A I L   C O U R S E   C O N T E N T
Module - I

Definition & brief explanations of:





              2 Pd

Range, sensitivity, true & indicated value, Errors (including limiting errors), Resolutions, Accuracy, Precision and instrument efficiency.

Classification of instruments:






2 Pd

Absolute and secondary instruments, Analog (electro-mechanical and electronic) and digital instruments, secondary Instruments - Indicating, integrating & recording instruments.

Basic Requirements for measurements:




               4 Pd

Deflection torque and methods of production.

Controlling torque and controlling system (Spring Control & Gravity control system)

Damping torque & different methods of damping

Balancing of moving parts.

[No mathematical deductions – only the final expression (if any) to be mentioned]

Different types of instruments:                       


                          15 Pd

Brief idea about construction & operating principle, Final Expression of steady state or balanced condition (no deduction), Merits and demerits, Errors and remedies, Practical ranges; Applications of – PMMC instruments, MI Instruments, Electrodynamometer type instruments, Thermocouple instruments and Induction type instruments.

Instruments- multimeter, energy-meter. --- Elementary idea with block diagram.

Module - II

Multi-range ammeter and voltmeter – theory and problems.

                           2 Pd

Wheatstone Bridge principle (no deduction), Working principle & construction of simple D.C. potentiometer                                                                                                            2 Pd

 Methods of measuring diff. Electrical quantities:

Measurement of Low resistance by Kelvin’s double bridge – simple problems.                2 Pd

 Principle of dynamometer type wattmeter (no description of instrument) and special features incorporated for low p.f. circuits.                                                                                         2 Pd.

                                                                                                                                              Measurement of 3-phase power by two-wattmeter& 3-wattmeter method. – Problems.     3 Pd

1-phase Induction type energy meter. (Briefly mention construction and operating principle – no deductions, only final expressions for av. torque to be mentioned)

            2 Pd

Errors adjustments            |

Phantom loading               | 2 Pd.

Testing of energy meters. |                                                                                                   1 Pd|                                                                                                                      

Module - III

Classifications of resistances

Description of Meggar – measurement of high/insulating resistance by using it. Measurement of Inductance: ---Maxwell’s inductance bridge.                                                                    3 Pd.                                                                                                         

Measurement of capacitance: Schering Bridge - Problems


2 Pd

Module - IV

Instrument Transformers: Introduction and utility of using Instrument transformers (in the light of measurement and protection purposes)  



           1pd

CT

Constructional details of (i) Bar CT, Ring C.T. (wound type) and (ii) CT used in HV installations—multicore-secondary C.T (iii) Reduction of errors (Mention the various methods briefly). Accuracy class, Burden on CT, Specifications, Precautions in the use of CT 6 Pd                                

PT or VT

Types – Mention the names with comparative study in brief. (Electromagnetic VT, CVT and CCVT) – basic circuit diagram of CVT, Working principle, Errors (concept only), Accuracy class, Burdens, Specifications, Precautions.





5 Pd

Circuit diagram for the measurement of current, voltage and power in a 3-phase circuit.     1pd

Diff. Types of faults – consequences. Detection of Cable faults by Cable-Fault locating equipment. 3 Pd

Ref. Books:

1. A course in Electrical & Electronics Measurement – A. K. Sawhney

2. Electrical & Electronic Measurements by J.B. Gupta – S. K. Kataria Publication.

3. Electrical Measurements & Measuring Instruments by Golding & Widdis – Wheeler Publications.

4. Basic Electrical Measurement by Stout.

5. Handbook of Biomedical Instrumentation by R.S. Khandpur. —TMH publications.

_______

P R O G R A M M I N G   I N   C   L A B

	Subject Code

EE / 3 / S1 / LC
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	3 sessional contact periods

per week
	Full Marks

100


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to develop the skills complementary to the knowledge acquired in the theoretical subject PROGRAMMING IN C.
M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	MODULE
	TOPIC
	CONTACT PERIODS

	1 
	BASIC OF PROGRAMMING
	4

	2 
	OPERATORS AND EXPRESSIONS
	8

	3 
	DECISION MAKING
	9

	4 
	ARRAYS
	8

	5 
	USER DEFINED FUNCTIONS
	7

	6 
	STRUCTURE
	4

	7 
	FILE HANDLING
	5

	CONTACT PERIODS: 45
	INTERNAL ASSESSMENT: 6
	TOTAL PERIODS: 51


E X A M I N A T I O N   S C H E M E

1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout the Second Year First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.
2. External Assessment of 50 marks shall be held at the end of the Second Year First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T

Module 1 Basic of C Programming 








   3
1.1 To execute a sample C program to study the basic structure of C program.

1.2 To be familiar with keywords and identifiers through some program.

1.3 To apply constant, variables and different types of data types.

Module 2 Operators and Expressions 







   6
2.1 To write program using Arithmetic, Relational, Logical and Assignment operators.

2.2 To write program to implement increment & decrement operators and to find the greatest between two numbers using conditional operator.

2.3 To evaluate an expression to study operator precedence and associativity and to write a program using casting a value.

Module 3 Decision Making 









   7
3.1 To use formatted scanf( ) and printf( ) functions for different types of data.

3.2 To find the roots of a quadratic equation. Find the greatest of three numbers using IF –ELSE and IF -ELSE IF  statements.

3.3 To test whether the given character is vowel or not, using nested if –else statement and Switch-case statement.

3.4 To find sum of first n natural number using ‘GOTO’ statement

3.5 To find the sum of all Fibonacci numbers in between 1 to n using ‘for’ loop.

3.6 To find G.C.D and L.C.M of two numbers using ‘WHILE’ loop.

3.7 To find the sum of the digits of an integer using DO –WHILE loop structure.

3.8 To solve other problems for the implementation of different loop structure.

Module 4 Arrays 










   7
4.1 To write a program to accept 10 numbers, store them in a single dimensional array and to make the average of the numbers.

4.2 To make an array of n elements and sort them and to write a program to check whether an input number is palindrome or not.

4.3 To write a program to accept a string and to count the no of vowels present in this string.

4.4 To write programs on matrix operation (addition, subtraction & multiplication).

4.5 To write some programs to utilize different string handling functions and to create an array to store the names of 10 students arranging them alphabetically.

Module 5 User Defined Functions 








   9
5.1 To write a program to find the sum of the digits of a given number using function.

5.2 To write program using functions: —

(a) with no argument and no return value;

(b) with argument and no return value;

(c) with argument and return value.

5.3 To find out the factorial of a given number using recursive function.

5.4 To write a program that uses a function to sort an array of integers.

5.5 To write programs to illustrate auto variable, external variable, static variable and register variable.

Module 6 Structure 









   8
7.1 To write a program to define and assign values to structure members

7.2 To write program to explain structure with arrays.

7.3 To define and assign values to ‘Union’ members.

Module 7 File Handling 









  7
8.1 To write to and read from a sequential access file (use character type data).

8.2 To create an integer data file, to read this file and to write all odd numbers to a new file.

8.3 To write program to use different functions used in file handling.

8.4 To make a random access to a file.
_______

  E L E C T R O N I C S   L A B

	Subject Code

EE / 3 / S2 / LET
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	Full Marks

100

	CONTACT PERIODS

45 @ 3 sessional contact periods per week for 15 weeks
	INTERNAL ASSESSMENT

6 periods
	TOTAL

51 periods


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to develop the skills corresponding to the knowledge acquired in the theoretical subject BASIC ELECTRONICS.

E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout the Second Year First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of the Second Year First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T

1. To be familiar with the common assembly tools.                                                                

2. To be able to identify the following passive and active circuit elements: —

Resistor, capacitor, inductor, transformer, batteries/cells, diode, transistors, SCR, DIAC, TRIAC, ICs etc.



3. To be familiar with the following basic instruments: —

Multimeter, oscilloscope, power supply and function generator.   

4. To practice soldering and desoldering. 

5. To construct & test a battery eliminator.
6. To construct and test of a simple amplifier circuit on a Bread Board and to find gain.

7. Plot the characteristics of Zener diode.

8. Plot the characteristics of a transistor.

9. Plot the characteristics of FET/MOSFET.

10. Connect and test different biasing circuits and to test stability.

_______

E L E C T R I C A L   W O R K S H O P   –   I

	Subject Code

EE / 3 / S4 / EWS1
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	4 sessional contact periods

per week
	Full Marks

100


E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout the Second Year First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of the Second Year First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T
1. General Shop Theory






              8 pd
a) Assessment of general characteristics of Electrical wiring Installation as per I.S.

Purposes, Supplies & structure

External influences

Compatibility and Maintainability

b) Protection for safety of electrical wiring installation as per I.S.

c) Protection against electric shock, thermal effect, over-current, over-voltage, under-voltage and against a measure of isolation and switching of electrical circuits.

2. Exercises:







            52 pd
a) Identification of diff. Windings of D.C. compound m/c.

b) Study of constructional features and windings of D.C. m/c

c) Study of D.C. motor starters

d) Formation of coils of armature winding.

e) Study of sodium vapour lamp, mercury vapour lamp, Compact fluorescent lamp and connections of these.

f) Study the connection of fire-alarm

g) Dismantling and assembling of a ceiling-fan/Table fan.

h) Dismantling and assembling of 1- transformers. Coil connection of 1-phase transformer.

i) To test a battery for its charged and discharged condition and to make connections for charging

Item Nos. d, e, g & h of 8 periods duration and the remaining of 4 periods duration.

_______
E L E C T R I C A L   M E A S U R E M E N T   &

M E A S U R I N G   I N S T R U M E N T S   L A B

	Subject Code

EE / 3 / S5 / LMMI
	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	4 sessional contact periods

per week
	Full Marks

100


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to develop the skills corresponding to the knowledge acquired in the theoretical subject ELECTRICAL MEASUREMENT & MEASURING INSTRUMENTS.

E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout the Second Year First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of the Second Year First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T

1.    Introduction:








3 Pd

       Purpose of Lab experiments
Identification of instruments before performing every expt.

2.  Experiments:                                                                                                                56 Pds.

i) Measurement of low resistance by Kelvin’s Double Bridge method.

ii) Measurement of 3-phase power (both balance & unbalance) by using:

a. Two wattmeters

b. Three wattmeter

       iii) Measurement of inductance by Maxwell / Owen’s bridge.

       iv) Determination of an unknown capacitance with the help of Schering Bridge network

        v) Study of B-H curve.

vi) Study of I-phase series & parallel R-L-C circuit (Variation of p.f. to be shown) – Resonance

vii) Determination of Q factor of Resonant circuit

      viii) Verification of:

a. Superposition theorem.

b. Thevenin’s theorem.

c. Norton’s theorem.

d. Max. Power transfer theorem.

xi) Connection of both 1-phase & 3-phase energy-meters to a single phase load and 3-phase

               load  and  measure  energy.

Each Experiment of 4periods duration (considering the sub-part as one experiment).

R E F E R E N C E     B O O K S

1. Experiments on basic electrical engineering by S.K. Bhattacharya  & K.M. Rastori.

2. Basic electrical engineering by Nagrath  & Kothari

3. Electrical  & Electronic instruments by A.K.Sawhney.

4. Experiments on electrical engineering by A.K.Chakraborty.

_______

C O M M U N I C A T I O N   S K I L LS   ( J O B )

	Subject Code

EE / 4 / T1 / CSJ
	Course offered in

Part – II Second Semester
	Duration

17 weeks
	2 lecture contact periods

per week
	Full Marks

38


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to: —
(i) write letters asking for application forms;

(ii) fill in application forms;

(iii) prepare a resume or a CV;

(iv) write letters of application in response to advertisements;

(v) learn how to write memos;

(vi) learn how to write letters of enquiry, letters of complaint and letters to place orders;

(vii) learn to understand and respond to tender notices.

M O D U L A R   D I V I S I O N   O F   T H E   SY L L A B U S   &   E X A  M I N A T I O N    S C H E M E
	MODULE
	TOPIC
	CONTACT PERIODS
	SUBJECTIVE QUESTIONS TO BE SET
	FULL MARKS

	1
	Looking for a Job
	12
	Questions to be set, following the skills developed following the units in the text book: “English Skills For Technical Students – Teachers’ Handbook”
	16

	2
	At the Workplace
	18
	
	22

	CONTACT PERIODS: 30
	INTERNAL ASSESSMENT: 4
	TOTAL PERIODS: 34


D E T A I L   C O U R S E   C O N T E N T

Module 1 Looking for a Job 





           12 PERIODS

Asking for an Application Form — Filling in Application Forms — Writing a Covering Letter — Writing a Curriculum Vitae — Letters of Application: Reporting to an Advertisement

Module 2 At the Workplace 





           18 PERIODS

Writing Memos — Business Letters: General Features — Letters of Enquiry — Letters to Place Orders

T E A C H I N G   I N S T R U C T  I O N S

There should be no difference between the teaching methodology of the lecture classes of the subject COMMUNICATION SKILLS (JOB) and those of the sessional classes of the subject COMMUNICATION SKILLS (JOB) LAB, since all the modules are practical oriented.

Things to be followed by the polytechnics for effective teaching of the subject: —

(i) L R U C Room to be used for the classes;
(ii) English newspapers be made available on a regular basis to the students;

(iii) samples of different Application Forms be available the students.

T E X T   B O O K

ENGLISH SKILLS for Technical Students – TEACHERS’ HANDBOOK / West Bengal State Council of Technical Education in collaboration with THE BRITISH COUNCIL / Orient Longman

_______

E L E C T R I C A L   E N G I N E E R I N G   M A T E R I A L S

	Subject Code

EE / 4 / T2 / EEM
	Course offered in

Part – II Second Semester
	Course Duration

17 weeks
	4 lecture contact periods

per week
	Full Marks

75


Rationale:
The ultimate aim of any engineering work is practical application of materials in the manufacture of machines, keeping in view the highest degree of economy.  Selection of the right material is the first and certainly the most important step to achieve this goal.  Selection of right materials for the right job requires a deep study of the various factors involved relating with electrical engg. materials.  This subject has direct relevance to the needs of industries.

Keeping in view the above points, the subject “Electrical Engineering materials” has been included in the curriculum of Diploma in Electrical Engg. in Semester IV.

Some important special materials have also been included in the syllabus.

General Educational Objective:
On completion of the course, the students will be able to:

MODULE – I:

1.1 Name the three categories into which electrical engineering materials may be grouped.

1.2 State the essential properties of conducting materials.

1.3 Name commonly used conductor materials for various applications including electrical machine winding.

1.4 State electrical and mechanical properties of conductor materials for O/H lines and U/G cable.

1.5 Name various high resistivity conducting materials used in Elec. Engg.

1.6 Mention various copper alloys used in elec. Industry.

1.7 Explain the term superconductivity.

1.8 State possible applications of superconductivity in the field of elec. Engg.

1.9 Explain the behaviour of semiconducting materials from energy band theory.

1.10 Explain intrinsic semiconductors and extrinsic semiconductors.

1.11 Name commonly used semiconductors.

1.12 State important applications of semiconductor materials.

1.13 State merits of semiconductor materials for use in Electrical Engineering.

MODULE – II

2.1 State the properties of Dielectrics.

2.2 Define the terms – (a) Dielectric constant or permittivity, (b) Dielectric strength, (c) Dielectric loss,  (d) Dissipation factor.

Also state the factors affecting the above terms.

2.3 Explain electrical conductivity of dielectrics and their breakdown for gaseous, liquid and solid dielectrics.

2.4 State important applications of dielectric materials in the field of electrical engineering.

MODULE – III

3.1 State general properties of insulating materials on the basis of structure composition.

3.1.1 Explain electrical properties for an insulating material: Insulation resistance, volume resistance, surface resistance.  Also state effects of various factors on insulation resistance.

3.1.2 State mechanical properties for an insulating material such as viscosity, porosity, solubility.

3.1.3 State chemical properties for an insulating material – resistance to external chemical effects, hygroscopic, aging.

3.1.4 State thermal properties for an insulating material such as stability, melting point, flash point, solubility, etc.

3.2  Explain the classification of insulating materials on the basis of limiting temperature rise.

3.3 Name the different classes of ceramics used in elec. Engg.  and mention the factors affecting ceramics.

3.4 Mention the field of applications of Mica products and glass in elec. Engg.

3.5 Name the different classes of insulating resins and their field of applications.

3.6 Name the insulting materials used in transformers.

3.7 Explain electrical properties and applications of insulting varnishes.

3.8 Name the dielectric gases which are commonly in use.  Mention a few applications of dielectric gases.

3.9 Mention the desirable qualities of mineral oils used in elec. Machines.

MODULE – IV

4.1 Describe soft and hard magnetic materials.

4.2 Differentiate between the characteristics of soft and hard magnetic materials.

4.3 Explain the classification of magnetic materials according to relative permeability.

4.4 Define the terms – (a) Magnetization, (b) Magnetic saturation, (c) Hysteresis effect, (d) Hysteresis loop, (e) Hysteresis loss, (f) Maganetostriction.

4.5 State the effects of impurities on ferromagnetic materials.

4.6 Explain the necessity of low carbon electrical steel and state the properties of electrolytic and carbonyl steel.

4.7 Select the materials to be used for special purposes like in fuses, solders, contacts, fluorescence, etc.

4.8 State the characteristics of different carbon brushe and graphite brushes.

D E T A I L   C O U R S E   C O N T E N T
Module – I

Introduction

Classification of electrical engineering materials, Properties of conductors, characteristics of a good conductor material, Commonly used conductor materials.                                           2 Pd

Electrical and mechanical properties of conductor materials for O/H lines and U/G cable – Trade names of conductors used for O/H lines.

                                           3 Pd

Conductor materials used for electric machine winding.
                                           1 Pd


Properties and applications of important resistor materials.


              2 pd

Super conductivity






                            1 Pd

Semiconductors:

Types of semi conductors commonly used, Application of semiconductor materials.         2 Pd                        

Working principle and applications of Hall-Effect Generators and Piezo-electric materials.                                                                                                 








2 Pd

Merits of semiconductor materials used in Electrical Industry.
                                           1 Pd

Module – II

Dielectric Materials: Dielectric strength, Factors affecting dielectric strength, dielectric loss, dissipation factor, Dielectric strength and Relative permittivity.                                           3 Pd

Electrical Conduction through gaseous, liquid and solid dielectrics – Applications of dielectrics.





                                           2 Pd

Some commercially available capacitors for specific situation.
                                           1pd.

Module – III

Insulating Materials: Introduction, General properties of insulating materials according to structure composition and application –Effects of various factors on insulation resistance.2 Pd. 

Electrical properties: Insulation resistance, volume resistance, surface resistance, Effects of various factors on insulation resistance.                                                                                3 Pd

Mechanical properties: Viscosity, porosity, solubility.                        
                            1 Pd

Thermal properties: Stability, melting point, flash point, volubility, thermal conductivity, Heat resistance.







              2 Pd

Chemical properties: Resistance to external chemical effects, Hygroscopic, Ageing.          2 Pd

Temperature rating of insulation, Effect of moisture on insulation. 
                            2 Pd

Table of General classification of insulating materials: Fibrous Insulating materials, Types - Impregnating, coating, filling and bonding materials.                                                          2 Pd                                                             

Broad classification of ceramics used in electrical engineering, Porcelain, Factors affecting ceramics.






                            3 Pd

Applications of Mica products and glass in electrical engineering.

              2 Pd

Insulating Resins: Natural and synthetic resins, Thermoplastic resins, short description and applications of (i) Polyethylene resins, XLPE and PVC.


              3 Pd

Thermosetting resins – types, short description and applications of silicon resins and epoxy resins.







              2 Pd

Chart for the insulating materials used in Transformers.


              1 Pd

Electrical properties and applications of insulating varnishes – Types of varnishes, Coolants (Hydrogen cooling) in Electrical machinery – necessity.

              1 Pd

Properties and applications of Hydrogen, SF6 and mineral oils in Electrical machines.      3 Pd

P.I. value of insulating oils and significance.


                                         1 Pd

Module – IV

Magnetic materials: Soft and hard magnetic materials.

Classification of magnetic materials according to relative permeability. Magnetisation curve, Hysterisis and hysterisis loop – hysterisis loss, magnetostriction.                                         2 Pd

Effects of impurities on Ferromagnetic materials.

   
                             1 Pd

Low carbon electrical steel, properties of electrolytic and carbonyl steel.

2 Pd

Special purpose materials:

Properties and uses of materials for – 


(i) fuse (ii) soldering, (iii) Contacts, (iv) Structures, (v) fluorescence.
               2 Pd

Galvanisation, Annealing, Vulcanising and stranding.



               2 Pd

Electrical carbon material–

characteristics of carbon brushes &graphite brushes.                                                            1pd.

Ref. Books:

1) Electrical Engineering materials by N. Alagappan & NT Kumar (TTTI, Madras) of TMH publications.

2) Electrical Engineering materials by Dekkar of PHI publications.

_______
E L E C T R I C A L   M A C H I N E S  –  I I

	Subject Code

EE / 4 / T3 / EM2
	Course offered in

Part – II Second Semester
	Course Duration

17 weeks
	4 lecture contact periods

per week
	Full Marks

75


Rationale:
Electrical Engineers must have fair knowledge of industrial drives, as in every sphere of elec. Engg. Right from generation to utilization of electrical energy, drives are of prime importance.

Keeping in view the above, principles of operation, constructional details, characteristics of rotating machines such as induction and synchronous m/cs have been included in Machine-II syllabus.

In addition to this, some more important and advanced machines have been included in this syllabus.

General Educational Objective:

On completion of the course, the students will be able to:

MODULE-I

Alternator:

1.1 Describe in brief the construction and function of each part of an alternator.

1.2 State different methods of excitation of an alternator.

1.3 Compare between the two forms of armature winding-concentrated and distributed, single layer and multilayer, 1-phase and 3-phase.

1.4 Deduce e.m.f. equation of an alternator.

1.5 Define coil span and distribution factor and state their importance.

1.6 Describe no-load and load characteristics at various p.f.

1.7 Describe O.C. Test and S. C. Test on an alternator and calculate synchronous reactance, synchronous impedence and effective resistance.

1.8 Draw phasor diagram of cylindrical rotor machine at different p.f. loads.

1.9 Define voltage regulation and calculate it by synchronous impedance method.

1.10 Explain Short-circuit ratio (SCR).

1.11 Deduce expression for power developed.

1.12 Describe power characteristics of cylindrical rotor machine – synchronous power and torque.  Also state the effect of excitation on p.f. of an alternator supplying a constant load.

1.13 Describe the effect of load and excitation on – (i) Isolated synchronous generator, (ii) synchronous generator on infinite bus.

1.14 Describe the significance of parallel operation of alternators.

1.15 State the conditions of parallel operation of two alternators.

1.16 Describe the method of synchronization by three-lamp method and synchroscope method.

1.17 Solve problems on load sharing between two alternators.
MODULE --II

3-phase Induction Motors:

2.1 Explain the method of producing rotating magnetic field by a 3-phase system.

2.2 Describe the basic construction of 3-phase induction motors – different types of motors.

2.3 Explain the principle of operation of a 3-phase induction motor.

2.4 Define synchronous speed, rotor speed, slip, rotor current frequency and develop relations between them.  Solve related problems.

2.5 Analyse induction motor as transformer – similarities and dissimilarities.

2.6 Deduce expression for starting torque, running torque and maximum torque of an induction motor.

2.7 Draw and explain slip-torque characteristics and the effect of increasing rotor resistance on torque. Solve related problems.

2.8 Describe cogging and crawling.

2.9 Narrate the power stages in the three phase induction motors and deduce the relation between them.

2.10 State losses and efficiency in 3-phase induction motor and solve related problems.

2.11 Specify induction motor as per I.S. code such as enclosures, size, rating.

2.12 State different starters for both squirrel cage and slip ring induction motors.  Describe starting of squirrel cage motors with automatic star-delta starter with circuit diagram.

2.13 Describe the methods of speed control of 3-phase induction motors by rotor resistance method and frequency changing method.

2.14 Explain the principle of double cage rotor and state its field of applications.

2.15 Describe different braking methods with advantages and disadvantages – (i) Plugging, (ii) Rheostatic, (iii) Regenerative.

2.16 State the industrial applications of induction motors.

MODULE -- III

Synchronous Motors:

3.1 Describe the principle of steady state constant speed operation of synchronous motor.

3.2 Describe in brief the construction of syn. motor.

3.3 State the different methods of starting synchronous motor.

3.4 Explain necessity of damper winding.

3.5 Understand the implications of hunting.

3.6 Explain the effect of variation of load and draw speed-torque characteristics.

3.7 Explain the effect of variation of excitation on armature current and p.f. of the motor (over and under excitation).

3.8 Draw ‘V’ curves and inverted ‘(’ curves and understand their implications.

3.9 State field of applications

Fractional Horse Power Motors:

4.1 Describe the principle of operation, construction of 1-phase Induction motors—split phase motors. 

State field of application.

4.2 Describe the construction and principle of operation of 1-phase synchronous motors – reluctance motors and state its field of application.

4.3 Describe the construction and principle of operation of A.C. series motor – Universal       

Motors and its field of applications.

D E T A I L   C O U R S E   C O N T E N T
Module--I

1. Alternator:







  

Introduction:                                                                                                                 

Construction – brief description and functions of diff. Parts, viz. 


Armature – (i) stationary armature – merits




(ii) Rotating armature demerits


Stator – Core, frame, slots


Rotor – 
(i) Cylindrical




(ii) Salient type



-    Salient features, merits and applications.                                     3 Pd

Armature winding – Single layer and multilayer, Concentrated and distributed, 1-phase and 3-phase (Concept only).




                 2 Pd

E.M.F. equation: Coil span factor and distribution factor (significance and mathematical expressions only – no deduction) - Problems. 



       3 Pd

No-load characteristics and Load Characteristics at various p.f.                            3 Pd

Synchronous reactance (both for cylindrical & Salient pole m/c), Synchronous impedance, O.C. Test and S.C. Test.   
                                                                4 Pd

Phasor diagrams of cylindrical rotor m/c at different p.f. loads.
                     1 Pd

Voltage regulation – sync. Imp. Method, -- problems.
                                   2 Pd

Short circuit ratio (SCR) – concept & significance only.

|                    1 Pd

                                                                                                  |

Effect of Load and excitation on: 2 Pd.

(i) Isolated synchronous Gen

(ii) Synchronous gen or infinite bus

Parallel operation of alternators – advantages, synchronizing by using  

(i) three lamps and   (ii) Synchroscope

                           2 pd

Load sharing between two alternators – problems. 


             2 Pd

                       

Module--II

2. 3-Phase Induction Motor
Introduction & production of rotating magnetic field.
                                      1 Pd

Types of motors with their construction (in brief)

                        1 Pd

Principle of operation, syn. Speed, rotor speed, slip, rotor current frequency – related problems.




                                      3 Pd

Induction motor as transformer – similarities & dissimilarities, equivalent circuit, torque equ. Starting torque, running torque, max torque, slip torque characteristics. Effect of rotor rest on torque – related problems.                                              4 Pd

Cogging & crawling (simple idea)



                       1 Pd

Power stages in 3-phase induction motor and their relation, loses, efficiency – related problems.






         2 Pd

Motor enclosures, size, rating and specification as per I.S Code.                      2 Pd

Starters for both stop-ring and Squirrel cage induction motors, starting of squirrel cage motors with automatic Y- starter (circuit diagram necessary).                2 Pd

Speed control by different methods.
                                                                   3 Pd

Double cage rotor principle and applications.

                        1 Pd

Brief idea about braking of induction motors – 

(i) plugging, (ii) rheostatic, (iii) Regenerative. – Advantages disadvantages of diff. Types.






                        2 Pd

Industrial applications.                                                                                        1 Pd.

Module--III

3.  Synchronous Motor: 6 Pd.

Principle of steady state constant speed operation, Construction (in brief).
                      Methods of starting (brief discussion), hunting & damper winding.

                      

Effect of variation of Load – Speed torque characteristics.


                       

Graphical explanation of the effect of variation of excitation on armature current and p.f. (over and under excitation) – V curves & inverted V-curves.

                                                                   

              Applications.


4.   Fractional H.P. Motors: 6 Pd.

Construction, principle of operation and applications of 1-ph Induction motor – split phase motors

1-phase Synchronous motors – Reluctance Motors

AC – series motor: Universal motors.

Ref. Books:

1. Electrical Machines by S. K. Bhattacharya – TMH

2. Electrical Machines by M. Deshpande – Wheeler

3. Theory and Performance of Electrical Machines by J. B. Gupta – Kataria

4. Electrical Machine by Dr. P. K Mukherjee & S. Chakraborty

5. A. Text book of Electrical Technology – Vol-II by B. L. Thereja – S. Chand

6. Induction & Synchromous machines by K. Murgeshk Kumar – Vikas

7. Performance & Design of D. C. Machines by M.G. Say

8. Electrical Machines- B R Gupta and B Singhal.

_______

E L E C T R I C A L   M E A S U R E M E N T   &  C O N T R O L

	Subject Code

EE / 4 / T4 / EMC
	Course offered in

Part – II Second Semester
	Course Duration

17 weeks
	4 lecture contact periods

per week
	Full Marks

75


Module 1

Measurement of Power/Energy & Industrial Metering:

Single phase analog energy meter, Digital voltameter-explain the principle of measurement only.  6 pds.

Digital energy-meter  -- description with relevant circuit diagram, use of C.T.& P.T. for measurement in high voltage 3 phase circuit.                                                                    4 Pd

Measurement of reactive  & apparent power by Sampling Wattmeter, M.D.I (Max. Demand Indicator)—construction  & Principle of operation of commonly used M.D.I.  In industry, advantages  & disadvantages.                                                                                           3 Pd.

Operation  & Utility of Tri-vector meter.                                                                      1 Pd.

Connection diagram of Digital power factor meter for a 3 phase  (i) balanced  &  (ii) unbalanced Load.                                                                     2 Pd.

Digital frequency meter---operation  & construction  (in brief) 1 Pd.

Advantages  & disadvantages of Digital instruments over Analog instruments.      2 Pd.

Brief idea of  (i) Mech.  Resonance type  (ii) Electrical resonance type Frequency meter

                                                                                                                                           2 Pd.

Integrated measuring digital instrument  (for measuring   KW, KVA & KVAR power)—

Power manager.                                                                                                              2 Pd.

Module 2

Synchroscope: - Construction  & working of Weston synchroscope.                          1 Pd.

Phase-sequence meter  -- Principle of working of rotating type                                 1 Pd.

Digital multimeter  -- description  & field of application                                             2 Pd.

C.R.O.—block diagram representation  & operation, applications (observation

& measurement of voltage, current, phase difference & frequency)- 3 Pd.

Use of dual trace oscilloscope.                                                                                       1 Pd.

Function  generator—working  principle with  block  diagram.                                       1 pd.

Frequency  Counter—working  principle with  block  diagram.                                      1  pd.

Elements  of  Servomechanism:

Servomotor(a.c & d.c), Synchro  transmitter  & receiver, Servo  amplifier,—working  principle  of  all  in  brief.                                                            4  pd.

Study  of  layout  of  a  complete  servo system  showing (i) Synchro  transmitter & receiver,(ii) Phase  sensitive  rectifier,(iii) d.c.amplifier (iv) d.c.motor & (v) Gear box & load.                                                                    2 pd.

Stepper  Motor—working  principle.                                                                              1 pd.

Module 3

Measurement  of  Non-electrical  quantities :

Concept  of  measurement  using  Trasducers  as  input  element., Active &Passive  transducers—differences.                                                            2  pd.

Digital  Transducers. (brief  idea )                                                                                  1 pd.

Study  of  the  following  transducers :                                                                         6 pd.                                      

Piezo-electric crystal.

Thermistor.

Strainguage.

Proximity  switch.

LVDT.

Tachogenerator( a.c.& d.c.)

Module 4

CONTROL  SYSTEM:    

General  idea  of  an  open  loop  &  closed  loop  control  system—block diagram  representation, reduction  of  blocks, multi  input  systems, Transfer function  representation.

                                                                                                                                          4  pd.

Brief  descriptions  with  physical  example (alongwith  schematic  diagram) of:   5  pd.   

On-off  controller.

Proportional  controller.

Proportional  plus  derivative  controller.

P+I controller.

P + D + I  controller.

Proper  applications  of  above  controllers, Off-set  error, Differential  amplifier & Instrumentation  amplifier etc.                                                                                         2 pd.

REF. BOOKS:--.                                                                                                                                                 

1.  A course  in  electrical  & electronic measuring instruments  by  A.K.Sawhney.

2 . Digital  Instrumentation  by  Bouwens.

3.  Electrical & Electronic measurements.  By  W.H.Cooper.

4.  Electrical  measurements  &  measuring  instruments. By  J.B.Gupta.

5.  Technics  of  Instrumentation  by  A.C.Srivastava.

6.  Control  system  for  Technician  by  G.P.Bryan.

7.  Automatic  Process  Control  by  Eckman.

8.  Principles  of  Process  Control  by  D. Patranabis.

9.  Theory  &  Applications  of  automatic  control  by  B.C.Nakra.

Transducers and Instrumentation by D.V.S. Murty. 

_______

P r i n c i p l e s   &   A p p l i c a t i o n s   o f   D i g i t a l   E l e c t r o n i c s

	Subject Code

EE / 4 / T5 / PADE
	Course offered in

Part – II Second Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


O B J E C T I V E

This course features the principles of digital techniques as applied to control and communication systems. Upon successful completion of this unit the students will be able to: —

1. use digital integrated circuit logic family chips;

2. perform computational and digital activities related to digital technology;

3. analyse, explain and connect both combinational and sequential logic circuits.

M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1 
	BASIC LOGIC GATES
	2

	
	2 
	BOOLEAN ALGEBRA
	10

	
	3 
	COMBINATIONAL LOGIC CIRCUITS
	10

	B
	4 
	SEQUENTIAL LOGIC CIRCUITS
	12

	
	5 
	MEMORY DEVICES
	12

	C
	6 
	DATA CONVERTERS
	6

	
	7 
	LOGIC FAMILIES
	8

	CONTACT PERIODS: 60
	INTERNAL ASSESSMENT: 8
	TOTAL PERIODS: 68


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	
	1
	
	
	
	
	
	
	
	

	A
	2
	12
	
	
	
	THREE
	TWO
	10
	

	
	3
	
	
	
	
	
	
	
	

	B
	4
	13
	ANY 25
	ONE
	1x 25 = 25
	THREE
	TWO
	10
	50

	
	5
	
	
	
	
	
	
	
	

	C
	6
	8
	
	
	
	TWO
	ONE
	10
	

	
	7
	
	
	
	
	
	
	
	


D E T A I L   C O U R S E   C O N T E N T

GROUP A 









      22 PERIODS
Module 1 Basic Logic Gates 








   2

Symbolic representation and truth table for logic gates: BUFFER – NOT – OR – AND – NAND – NOR – XOR – X-NOR

Module 2 Boolean Algebra 








 10

2.1 Boolean variables – Boolean function – Rules and laws of Boolean algebra – De Morgan’s theorem

2.2 Max. term and min. term – Canonical form of equation – Simplification of Boolean expression

2.3 Karnaugh map technique – Don’t care condition – Prime implicants – Canonical forms – Quine-McClusky method

2.4 Realization of Boolean expression with logic gates

Module 3 Combinational Logic Circuits 







 10

3.1 Arithmetic circuits: Half adder – Full adder – Half subtractor – Full subtractor – Parallel and serial full adder (1’s complement, 2’s complement and 9’s complement addition)

3.2 Design of circuits using universal gates

3.3 Code converter, encoder and decoder – Multiplexer & demultiplexer

3.4 Parity generator and checker – Comparator
GROUP B 









      24 PERIODS

Module 4 Sequential Logic Circuits 







 12

4.1 Difference between combinational and sequential logic circuits – Triggering of sequential logic circuits

4.2 Difference between flip flop and latch – Construction of RS, D, JK, JK master slave, T flip flops using basic gates, preset and clear signal

4.3 Counters: Asynchronous and synchronous counter – Ripple counter – Mod-N counter – Up-down counter – Ring counter – Johnson counter – Programmable counter – Applications

4.4 Registers: Shift registers – Serial in serial out – Serial in parallel out – Parallel in serial out – Parallel in parallel out – Applications

Module 5 Memory Devices 








  
 12

5.1 Memory Addressing: Read, Write and Read Only operations

5.2 Memory Cells: ROM, PROM, EEROM, EPROM, CDROM

5.3 Static and dynamic RAM – Refreshing of dynamic RAM

5.4 Volatile and non-volatile memories, PLA, PAL, GAL, FPLA

GROUP C









        14 PERIODS

Module 6 Data Converters 








   6

6.1 Digital to Analog Converters: Binary weighted resistor type – R-2R ladder type – Specifications and applications of DA converter

6.2 Analog to Digital Converter: Comparator type – Successive approximation type – Dual slope AD converter – Specifications and applications of AD converter
Module 7 Logic Families 









   8

7.1 Comparative studies of different type of logic families like DTL, TTL, CMOS, and ECL etc. with the following characteristics: —

(a) logic levels,

(b) power dissipation,

(c) fan in and fan out,

(d) propagation delay, and,

(e) noise immunity.

7.2 Interfacing of Ics of different logic families – Logic hazards
R E F E R E N C E   B O O K S

1. Digital Principles and Applications / Malvino & Leach / Tata McGraw-Hill
2. Modern Digital Electronics / Jain / Tata McGraw-Hill

3. Digital Electronics / Taub & Schilling / Tata McGraw-Hill

4. Digital Electronics / V. K. Puri / Tata McGraw-Hill

5. Digital Circuits and Design / S. Salivahnan & A. Arivazhgan / Vikash Publishing House

6. Digital Logic Applications and Design / Yarbrough / Vikash Publishing House

7. Digital Logic and Computer Design / Morris Mano / Prentice Hall of India, N. Delhi

8. Digital Technology / V. Kumar / New Age Publishers

9. Digital Circuits / D. Ray Chaudhuri / Eureka Publishers

_______

U T I L I Z A T I O N   &   T R A C T I O N
	Subject Code

EE / 4 / T6 / UTID
	Course offered in

Part – II Second Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


O B J E C T I V E
Some of the Electrical Engineering Diploma holders are employed in Industries, Railways, Tram Company or by Contractor’s firms which deal with the utilization of electrical energy in the following fields e.g. Illumination, electrolytic process, electric traction, electrical heating, drive & welding. Therefore, those students must be thoroughly acquainted with the principles of application of electrical energy in the above fields. Hence the subject “Utilization and traction, Industrial Heating & Drive” as an elective subject for the diploma course in Electrical Engineering.
On completion of the course the students will be able to:-

1. Get some idea about illumination technology.

2. Get some knowledge about the dynamics of drive related to traction system.

3. Know the starting and breaking of DC and AC motors.

4. Select the motor for particular application.

5. Get some idea about industrial heating, welding.

6. Gather some knowledge about electrical circuits used in refrigeration, air conditioning and lift or elevators.      

D E T A I L   C O U R S E   C O N T E N T
Module 1 
Illumination:        







9 periods

Concept of light, visible electromagnetic spectrum, colour.

Definition of terms & units –luminous flux, illuminations, luminous intensity, lux, candela, lamp-efficiency, brightness, glare.

Laws of Illumination, calculation of illumination at different points from the source.

Source of light – different types of lamps – filament lamp, sodium vapour lamp, fluorescent lamp, Mercury vapour lamp, Neon lamp, Halogen lamp & CFL.

Module 2 










7 periods

Types of lighting schemes and factors for designing lighting schemes, definitions of design parameters.

Methods of lighting calculations and problems.

Emergency Lighting: Exterior, Interior, Portable on sight                                                          

Module 3 
Traction:                                                                                          14 pds.   

Systems of traction in India, Comparison & applicability of different systems, advantages of traction system, motor used in traction - D.C. & A.C. motors with their performance & characteristics.

Tractive Effort: Simple problems related to tractive effort and power requirements.

Speed control of DC traction motors - Rheostatic control, Thyristor control.

Starting of DC motor – Energy consideration in case of series-parallel starting.

Breaking characteristics for DC & Induction motors and various types of electrical breaking -plugging, rheostatic, & regenerative, Comparison among these.

Calculation of energy returned during regenerative breaking.

Module 4 










15 periods

Traction equipment - Different methods of supplying power, current collecting devices from OH lines, Bow collector & Pantograph collector.

Different systems of Track electrification - DC system, low frequency AC systems, high frequency AC systems & Composite systems, Advantages & disadvantages of 25kV 50Hz AC systems, necessity of booster transformers, neutral sectioning.

Train lighting & Rosenberg generator, Battery system, failure of underframe generating equipment.

Traction substation, multiple unit control.

Signalling: Requirements, track circuits & signals.

Principles of operation and control of traction system: Remote Control system: Equipment and networks.

Maintenance: Causes of electric faults, fault localization & testing.

Reference Books:-

1. Generation, transmission and utilization of Electrical power by A.T.Starr.

2. Utilization of electric power and traction by J.B.Gupta.

3. Electric Power by S.L.Uppal.

4. Utilization of Electric Energy by V.K.Mehta.

5. Utilization of Electric Power by Balbir Singh.

6. Generation, distribution and utilization of Electrical energy by Wadhwa.

7. A  first  course  on  electric  drives  by  S.K.Pillai
_______

C O M M U N I C A T I O N   S K I L L S   ( J O B )   L A B

	Subject Code

EE / 4 / S1 / LCSJ
	Course offered in

Part – II Second Semester
	Duration

17 weeks
	2 sessional contact periods

per week
	Full marks

50


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to: —

(i) look for suitable jobs by skimming through job advertisement;

(ii) scan advertisements for specific information about particular jobs;

(iii) develop aural-oral skills, recognition and interpretation of linguistic and non-linguistic forms which relate to job interviews;

(iv) prepare for an interview;

(v) respond appropriately and politely at an interview;

(vi) take part in group discussions;

(vii) learn all kinds of communication needed at the workplace, including telephone calls.

M O D U L A R   D I V ISI ON   OF   T H E   S Y L L A B US   &   E X A M I N AT I O N   S C H E M E
	MODULE
	TOPIC
	CONTACT PERIODS
	MARKS ALLOTTMENT

	1
	Looking for a Job
	6
	CONTINUOUS INTERNAL ASSESSMENT OF 25 MARKS IS TO BE CARRIED OUT THROUGHOUT THE SECOND YEAR SECOND SEMESTER, WHICH SHOULD BE BASED ON THE STUDENTS’ PERFORMANCE OF THE TASKS GIVEN BY THE SUBJECT TEACHER. THE TASKS WOULD INCLUDE: (A) DIFFERENT KINDS OF BUSINESS LETTERS – AT LEAST TWO; (B) MEMO – AT LEAST TWO; (C) JOB APPLICATION – AT LEAST TWO; (D) REPORT WRITING – TEACHERS’ DISCRETION.

EXTERNAL ASSESSMENT OF 25 MARKS SHALL BE HELD AT THE END OF THE SECOND YEAR SECOND SEMESTER.

	2
	Job Interviews
	16
	

	3
	At the Workplace
	8
	

	CONTACT PERIODS: 30
	INTERNAL ASSESSMENT: 4
	TOTAL PERIODS: 34


D E T A I L   C O U R S E   C O N T E N T

Module I Looking for a Job 








   6
Identifying Sources — Skimming Newspapers for Information 

Module II Job Interviews * 








 16
Preparing for an interview — Responding Appropriately — Group Discussions — Using Language Effectively for Interaction

* Mock interviews are to be arranged and to be conducted by any suitable person
Module III At the Workplace 








   8
Communicating using the telephone 

T E A C H I N G   I N S T R U C T I O N S

There should be no difference between the teaching methodology of the lecture classes of the subject COMMUNICATION SKILLS (JOB) and those of the sessional classes of the subject COMMUNICATION SKILLS (JOB) LAB, since all the modules are practical oriented.

Things to be followed by the polytechnics for effective teaching of the subject: —
(a) L R U C Room to be used for the classes;
(b) English newspapers be made available on a regular basis to the students;

(c) samples of different Application Forms be made available to the students.
T E X T   B O O K
ENGLISH SKILLS for Technical Students – TEACHERS’ HANDBOOK / West Bengal State Council of Technical Education in collaboration with THE BRITISH COUNCIL / Orient Longman

_______
M e c h a n i c a L   &   E l e c t r i c a l   E n g i n e e r i n g   D r a w i n g
	Subject Code

EE / 4 / S2 / MEED
	Course offered in

Part – II Second Semester
	Duration

17 weeks
	5 sessional contact periods

per week
	Full marks

100


E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout the Second Year First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.
2. External Assessment of 50 marks shall be held at the end of the Second Year First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T
G R O U P  -  A 

M E C H A N I C A L   D R A W I N G

	PLATE NO.
	CONTENTS

	1 & 2

(NUTS, BOLTS & KEY)
	DIFFERENT VIEWS OF HEXAGONAL AND SQUARE HEADED BOLTS WITH NUTS; DIFFERENT VIEWS OF VARIOUS NUT LOCKING ARRANGEMENTS;ISOMETRIC VIEW OF JIB HEAD KEY & SUNK KEY; DIFFERENT VIEWS OF FOUNDATION BOLTS.

	3 (BEARINGS)
	DIFFERENT VIEWS OF JOURNAL, BALL & ROLLER BEARINGS (PLUMBER BLOCK)

	4 (RIVETS & RIVETTED JOINTS)
	DIFFERENT TYPES OF RIVETS; DIFFERENT VIEWS OF RIVETTED JOINTS (LAP & BUTT JOINTS)


G R O U P  -  B 

M E C H A N I C A L   D R A W I N G

	PLATE

NO.
	CONTENTS

	5 & 6
	ELECTRICAL & ELECTRONICS SYMBOLS AND DANGER NOTICE PLATES AS PER I.S.S.

	7
	HRC FUSE  &  MCB

	8
	ELECTROMAGNETIC/SOLENOID TYPE CONTACTOR

	9
	PIN  & SHACKLE INSULATORS UPTO 100V, PROFILE OF INSULATOR THREAD.

	10
	SCHEMATIC DIAGRAM OF BATTERY CHARGING FROM D.C. MOTOR-GENERATOR SET AND FROM A.C. SOURCE

	11
	HORN GAP AND IMPULSE GAP L.A.

	12
	SECTIONAL VIEW OF XLPE AND FRLS (FIRE RETARDANT AND LOW SMOKE) CABLES

	13
	RCC AND STEEL TUBULAR POLES, STAYS & STRUTS, TRANSPOSITION, GUARD & SAFETY DEVICE, VIBRATION DAMPER

	14
	220KV AND 400 KV TOWERS

	15
	D.C. M/C ARMATURE WINDING – SIMPLE LAP & SIMPLE WAVE

	16
	4-POINT D.C. MOTOR STARTER

	17
	PARTS OF TRANSFORMER (CORE & SHELL TYPE) WINDINGS AND VARIOUS COOLING SYSTEM, TAP CHANGER


R E F E R E N C E     B O O K S   /   C O D E S

1. Electrical Drawing by Narang.

2. National electric code—SP—30—1984

3. Code of practice for electrical wiring installation—IS—732—1989

4. Danger notice plate- IS: 2551-- 1982

5. Carriers and bases in rewireble type fuses for voltages up to 650v—IS: 2086—1993

6. Electrical Drawing by Surjit Singh.

7. Electrical Engineering Drawing by S.K.Bhattercharya.

8. Power Wiring Diagram by A.T.Dover.

9. Electrical Engineering Design and Drawing by O.P. Soni.

_______

E L E C T R I C A L   M E A S U R E M E N T   &

C O N T R O L    L A B

	Subject Code

EE / 4 / S4 / LEMC
	Course offered in

Part – II Second Semester
	Duration

17 weeks
	5 sessional contact periods

per week
	Full Marks

100


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to develop the skills corresponding to the knowledge acquired in the theoretical subject ELECTRICAL MEASUREMENT & CONTROL.

E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout the Second Year First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.
2. External Assessment of 50 marks shall be held at the end of the Second Year First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T
(At least 12 experiments to be completed)
1. Observation of voltage, current, frequency and phase difference by CRO.

2. Oscilloscope observation of B-H loop.

3. Study of CT and PT and measurement of gain of CT and PT.

4. Calibration of 3-phase energy meter.

5. Measurement of strain by Strain-gauge and strain–gauge factor from concerned graph. 

6. Measurement of non-electrical quantities using LVDT. (Plot displacement vs. electrical parameters graph.)

7. Study of position control system

8. Speed-control of D.C. servo-motor.

9. Finding the location of fault in UG cable using:
a.                Cable-fault locator

b.                Murrey-loop Test.

10. Measurement of dielectric strength of Transformer oil.

11. Study of thermocouple and temperature measurement by thermocouple.

12. Study of different Lissajous pattern and determination of phase and frequency of unknown waveform. 

13. To be familiar with Function generator & frequency counter.

14. Study of Proximity switch.

15. Study of On-off control set up/ Closed loop set up for (i) Proportional, (ii) differential and (iii) Integral controller.

_______

D I G I T A L   E L E C T R O N I C S   L A B

	Subject Code

EE / 4 / S5 / LDE
	Course offered in

Part – II Second Semester
	Course Duration

17 weeks
	Full Marks

100

	CONTACT PERIODS:

60 @ 4 sessional contact periods per week for 15 weeks
	INTERNAL ASSESSMENT:

8 periods
	TOTAL:

68 periods


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to develop the skills corresponding to the knowledge acquired in the theoretical subject PRINCIPLES & APPLICATIONS OF DIGITAL ELECTRONICS.
E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout the Second Year First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.
2. External Assessment of 50 marks shall be held at the end of the Second Year First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T
1. To verify the truth table of NOT, OR, AND, NAND, NOR, XOR, X-NOR with TTL logic gates and CMOS logic gates.

2. To realize different Boolean expressions with logic gates.

3. To realize half-adder, full-adder, subtractor, parallel and serial full-adder.

4. To design 1’s complement, 2’s complement and 9’s complement adder-subtractor.

5. To implement encoder, decoder, multiplexer and demultiplexer.

6. To construct parity generator and checker & comparator.

7. To verify the function of SR, D, JK and T Flip-flops.

8. To construct binary synchronous and asynchronous counter.

9. To design programmable up / down counter.

10. To design controlled shift register and study their function.

11. To study different memory Ics.

12. To study DA and AD converters.

13. To interface TTL and CMOS Ics.
_______

S E S S I O N A L   C O U R S E   O F F E R E D   I N

B O T H   S E M E S T E R S   O F   P A R T  -  I I
E L E C T R I C A L   M A C H I N E   L A B

	Subject Code

EE / 3 & 4 / S3 / EML
	Course offered in

Part – II
	Course Duration

34 weeks
	Full Marks

200


C O U R S E   &   E X A M I N A T I O N   S C H E D U L E

	NAME OF THE COURSES
	COURSES OFFERED IN
	MARKS ALLOTTMENT

	AutoCAD LAB 

(GROUP – A)
	Part – II

First Semester 
	Continuous Internal Assessment of 100 Marks is to be carried out by the teachers throughout the two semesters where marks allotted for assessment of sessional work undertaken in each semester is 50. Distribution of Marks: First Sem. – Lab. Notebook 15, Drawing Sheets 35; Second Sem. – Lab. Notebook 35, Drawing Sheets 15.
External Assessment of 100 Marks shall be held at the end of the second semester on the entire syllabus of AutoCAD lab (Parts – A & B). One assignment per student from any one of the assignments done is to be performed. Assignments are to be set by lottery system. 

Distribution of Marks: Drawing Sheets – 40; On  Spot Job – 40; Viva-Voce – 20.

	AutoCAD LAB

 (GROUP – B)
	Part – II Second Semester
	


E L E C T R I C A L   M A C H I N E   L A B   ( G R O U P – A )

	Course offered in

Part – II First Semester
	Course Duration

17 weeks
	4 sessional contact periods

per week


D E T A I L   C O U R S E   C O N T E N T

1.Introduction: 8 Pds.
Supply systems available

Identification of instruments before performing every expt. 

Precautions.

2. Experiments:






        52 Pds.

a) Building up voltage in D.C. generator. 

b) Starting and Reversing of D.C. shunt motor.

c) Speed control of D.C. shunt motor (both above & below normal)

d) Swimburn’s test and computation of eff-off D.C. motor

e) . Determine equivalent circuit parameters of single-phase transformer by performing o.c. test  & s.c test. 

f) Determine the regulation  & efficiency of single-phase transformer by direct loading.

g) Heat run test of single-phase transformer.

h) Parallel operation of single-phase transformers -- determine the sharing of loads.

i) Connect 3-phase transformer in (-(, y-(, y-y & (-y and to determine the relationship between line voltages  & phase voltages.

Experiment Nos. e, g, h & i of 8 periods duration and remaining experiments of 4 periods duration.     

R E F E R E N C E    B O O K S

1. Electrical machines by S.K.  Bhattacharya.

2. Electrical machines by M.V.  Deshpande.

3. Electrical laboratory experiments by A.K. Chakraborty.

E L E C T R I C A L   M A C H I N E   L A B   ( G R O U P – B )

	Course offered in

Part – II Second Semester
	Course Duration

17 weeks
	5 sessional contact periods

per week


D E T A I L   C O U R S E   C O N T E N T
1. Determination of phase sequence of 3-phase supply.

2. Determination of parameter of a 3-phase alternator.

3. Regulation of 3-phase alternator by Synch. Impedance method.

4. Load test of an alternator and determine  % regulation at various loads with u.p.f. conditions.

5. Synchronisation of 3-phase alternator by:
a. three lamp method

b. Synchroscope

6. No-load tests on an Induction motor.

7. Blocked-rotor test on an Induction motor.

8. Speed control of Induction motor by

a. Frequency changing/ cascade method.

b. Pole-changing method.

9. Determination of the effect of rotor resistance on the torque-speed curves of an Induction motor.

10. Load test on Induction motor and determine torque, output, efficiency, p.f., etc.

11. Study the effect of capacitor on the starting and running of a single-phase Induction motor, both in starting and running condition and to determine the method of reversing the direction of rotation.

12. measurement of slip of Induction motor by Stroboscopic method.

Each experiment of 4 pd. duration except Experiment No. 5 & 8, which are of 8 pd. duration.

_______

D E T A I L E D   S Y L L A B I   O F   T H E

D I F F E R E N T   S U B J E C T S   O F F E R E D   I N

P A R T  –  I I I   F I R S T   &   S E C O N D   S E M E S T E R S
I N D U S T R I A L   M A N A G E M E N T

	Subject Code

EE / 5 / T1 / IMNT
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


O B J E C T I V E

This subject provides the students of polytechnics with an exposure to the art and science of management principles, functions, techniques and skills that are essential for maximising attainment of the organisational goals with the available manpower and resources. Upon successful completion of this subject, the students shall be equipped with the fundamental knowledge of management which should make them confident in facing the challenges of their responsibilities in the different organisational scenarios.
M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1 
	INTRODUCTION TO MANAGEMENT SCIENCE
	5

	
	2 
	ORGANISATIONAL BEHAVIOUR
	6

	
	3 
	HUMAN RESOURCES MANAGEMENT
	8

	B
	4 
	PRODUCTION MANAGEMENT
	9

	
	5 
	MATERIALS MANAGEMENT
	3

	
	6 
	FINANCIAL MANAGEMENT
	3

	C
	7 
	MARKETING & SALES MANAGEMENT
	5

	
	8 
	QUANTITATIVE TECHNIQUES 
	6

	CONTACT PERIODS: 45
	INTERNAL ASSESSMENT: 6
	TOTAL PERIODS: 51


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1, 2, 3
	14
	ANY 25
	ONE
	25 x 1 = 25
	FOUR
	FIVE, TAKING AT LEAST ONE FROM EACH GROUP
	10
	5 X 10 = 50

	B
	4, 5, 6
	11
	
	
	
	THREE
	
	
	

	C
	7, 8
	8
	
	
	
	TWO
	
	
	




D E T A I L   C O U R S E   C O N T E N T
G R O U P  -  A 






           

           19 periods
Module 1 Introduction to Management Science 






   5

Principles & functions of management — Contributions of F.W. Taylor, Henry Fayol, Max Weber and Elton Mayo & Roethlisburger in development of the theories of management science.

Module 2 Organisational Behaviour 








   6

Objectives — Brief introduction to: Motivation & Morale – Perception – Leadership & Leadership Styles – Communication – Team Building – Work Culture.

Module 3 Human Resources Management 







   8

Scope & Functions – Human Resources Planning – Selection & Recruitment – Training & Development – Performance Appraisal – Industrial Safety.

G R O U P  -  B 








            15 periods

Module 4 Production Management 








   9
Production Planning: Routing – Loading – Scheduling — Production Control: Expediting – Dispatching — Materials Handling — Work Study — Productivity — Quality Management: Tools & Techniques – Quality Management System.

Module 5 Materials Management 








   3
Objectives & functions: Purchase function – Stores function — Inventory Management: ABC, VED analyses.

Module 6 Financial Management 








   3
Financial Ratios — Elements of Costing — Auditing

G R O U P  -  C 








           11 periods
Module 7 Marketing & Sales Management 







   5

Objectives & Functions — Marketing of products & Services — Advertising & Sales Promotion — Consumer Behaviour

Module 8 Quantitative techniques 








   6

Linear programming (graphical method only) — Network Analysis: PERT – CPM

R E F E R E N C E   B O O K S

1. Essentials of Management / Kontz / McGraw-Hill of India

2. Organization & Behaviour / M. Banerjee / Allied Publishers

3. Human Behaviour at Work: Organizational Behaviour / Keith Davis & Newstrom / McGraw-Hill of India

4. Human Resources Management / Mirza Saiyatain / Tata McGraw-Hill

5. Production Management & Control / Nikhil Bharat / U.N. Dhar & Co.

6. Production Management / Keith Lockyer / ELBS

7. Marketing Management / Philip Kolter / Prentice Hall of India

8. Lectures on Management Accounting / Dr. B.K. Basu / Basusri Bookstall, Kolkata

9. An Insight into Auditing: A Multi-dimensional Approach / Dr. B.K. Basu / Basusri Bookstall, Kolkata

10. Business Strategies, Financial Management & Management Accounting / S.K. Poddar / The Association of Engineers (India)

_______

P O W E R   P L A N T   E N G I N E E R I N G

	Subject Code

EE / 5 / T2 / PPE
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


Rationale:

Electrical energy is an essential ingredient for industrial and all round development of any country. For a modern day power system with it’s large size, complex and integrated nature, the stage has been reached where a diploma electrical engineer employed in any filed of power system must be well acquainted in latest techniques of power generations and problem involved in transmitting large blocks of power over long distances from generating stations to various load centres.

He should know the different primary sources of energy available (both conventional and non conventional), the process of energy conversion, equipments necessary for conversions etc.

Hence the subject “power system” finds prominent place in the curricula of diploma electrical engg students and is split into three parts namely power plant engineering, Transmission, and Distribution of power and Switchgear and protection, which are to be taught in different semesters.

General Educational Objectives 

After completion of the course, the students should be able to:

Module – I

1.1     Conventional source of Energy

1.1.1 Briefly describe various conventional source of energy

1.2      Thermal Power Station

1.2.1 State the factors to be considered for selection of site for a thermal power station

1.2.2 Draw the layout diagram showing various components including electrical equipment used.

1.2.3 Explain working of a thermal power station.

1.2.4 Explain thermodynamic cycles

1.2.5 State the utilities of various components as shown in layout diagram

1.2.6 Briefly describe different methods of firing boilers including fluidized bed combustion.

1.2.7 Understand the criteria for choice of system pressure and temperature.

1.2.8 Get idea of draught mechanism

1.2.9 Describe problems and methods of dust collection

1.2.10 Define steam power plant efficiency and solve related problems

1.3 Hydro Electric Power Stations:

1.3.1 State the factors to be considered for selection of site for hydro electric power station

1.3.2 Classify different Hydro Electric Power stations

1.3.3 Classify different types of turbines used based on principle of operation and head of water

1.3.4 Calculate the hydro electric power developed

1.3.5 Draw layout of hydro electric power plant of different heads and layout of propose storage plant.

1.3.6 State the utilities of different components as shown in layout diagram.

Module – II

1.4 Nuclear Power Plants

1.4.1 State the factors to be considered for selection of site for a nuclear power plant

1.4.2 State the elements of nuclear power plant and briefly explain the purpose of that element

1.4.3 Draw general layout of nuclear power plant

1.4.4 Classify nuclear power plants

1.4.5 State the precautionary measures adopted in nuclear power plants

1.4.6 Get idea of some important plants

1.4.7 State the merits and demerits of nuclear plants

1.4.8 Compare the different systems of power generation 

1.5 Captive Power Plant

1.5.1 Briefly describe various captive power plants

1.5.2 Draw general layout of diesel and gas turbine plants

1.5.3 State the merits and demerits of the plants

1.5.4 State methods of improving output and performance

Module – III

1.6 Elementary Idea about Major Electrical Equipments used in power Stations

1.6.1 Briefly describe Generators (turbo and hydro), exciters (including brush-less excitation and static excitation system), transformers (GT and UAT), Circuit breakers, Current and Potential Transformers, relays & communication equipment.

1.6.2 Draw the layout diagram of auxiliary supply systems.
1.7 Combined Working of Power Plants

1.7.1 State advantages of combined working of power plants and need for coordination between them.

1.7.2 Describe methods for achieving economic loading of combined thermal & Hydel power plants.

1.7.3 Briefly describe control of active and reactive power and also load frequency control

1.7.4 State functions of load dispatched centres in brief

Module – IV 

1.8 Performance of power station and economic consideration:

1.8.1 Define load factor, diversity factor and their significance on cost of generation

1.8.2 Define plant capacity factor and plant availability factor

 Course Contents:

Module – I


Conventional sources of Energy – Fossil fuels, Hydroelectric and nuclear.

1 pd

Thermal Power Station:

Site selection, Layout diagram showing various components including electrical equipments used, working of station – thermodynamic cycles. 

Utilities of various components as shown in layout diagram, Methods of firing boilers fluidized bed combustion choice of pressure of stream generation and steam temperature, elementary idea of turbines, draught mechanism, problems and methods of dust collection, stream power plant efficiency – Problems.



7 pd

Idea about some plants in (West Bengal)-name & installed capacity.

Hydro-electric Power Stations:

Site Selection. Classification of hydroelectric power stations: 

(i) on the basis of availability of water run-off river type with/without pondage – pumped storage plants.

(ii) on the basis of head available – low medium and high head.

Classification of turbines based on the principle of operation and head of water. Capacity calculations for hydropower, Layout of hydroelectric power plants of different heads and layout of proposed storage plant. Utilities of different components.

Idea about some plants in West Bengal – Problems.



             10 pd

Module-II

Nuclear Power Plants:

Introduction, Site Selection, elements of nuclear power plant – nuclear reactor, fuels, moderators, coolants, control rids – general layout of nuclear power plant, classification of nuclear power plant – precautionary measures adopted in nuclear power plants, idea about some important plants in India.
            5pd

Advantages and disadvantages of  thermal, hydro & nuclear power stations in respect of site, initial & running cost, sources, simplicity, cleanliness, efficiency & maintenance.
2 pd

Idea of Captive Power Plants.

Diesel Power Plant & Gas-turbine Plants:

General layout of both plants, merits & demerits, methods of improving output and performance.
3 pd

Module-III

Elementary idea about Major Electrical Equipments used in Power Stations:

Generators (turbo- and hydro-), exciters including brush-less excitation and static excitation system, Generator-transformer and unit-auxiliary transformer,  Layout of auxiliary supply systems.
                        4pd

Brief idea about Elements of Instrumentation in power stations; Turbovisory instruments, Interlocking & sequence control systems, Remote control & telemetry, electrical instrument, Data acquisition system

(concepts with block diagram only).

                                                           3 pd

Combined working of power plants: Advantages, Need for co-ordination. 
2 pd

Control of Active and Re-active power-Load-frequency control (brief idea).
               2 pd

Module – IV

Performance of power stations and Economic considerations: Significance & Definitions of Load factor, diversity-factor on cost of generation, Plant capacity factor  ------ Problems.

Cost of generation and classifications Load curves.

Tariff – Block-rate, two-part and p.f. tariff. – problems.



8 pd

Ref Books:

1) Generation of Electrical Energy by B. R. Gupta.

2) Power System by V. K. Mehta.

3) Power Plant Engineering by Nagrath & Kothari.

4) Power System by J.B. Gupta. 



       5)    Generation of Electric Power by Wadhwa.

_______

T R A N S M I S S I O N   &   D I S T R I B U T I O N   P O W E R

	Subject Code

EE / 5 / T3 / TDP
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


Rationale:

The generated electrical energy, before being utilized by the consumers, has to pass through various stages viz. Transmission, and distribution. An electrical engg diploma holder, employed in any field of power system, must be well conversant with various types of equipments, techniques, and problems involved in transmitting large blocks of power over long distance from generating distance to local centres.

He should be able to deal with various aspects of transmission and distribution system at different stages including erection and maintenance. Hence he should be well acquainted with the materials required and the methods employed for erection and maintenance.

Hence the subject “transmission and distribution of power” is incorporated in Electrical engg diploma level course.

General Educational Objectives:

After completion of the course, the students should be able to:

Module – I

1.0 TRANSMISSION SYSTEM

1.1 Draw Layout of a power system

1.2 Get Idea of selection of voltage for HT & LT lines

1.3 State the advantage of using high voltage for transmission

1.4 Compare between AC & DC system of power transmission

1.5 Compare between conductors from the pt of view of costing

1.6 Use Kelvin’s laws for the calculation of conductor size and solve related problems

2.0 CONSTRUCTIONAL FEATURES OF TRANSMISSION & DISTRIBUTION LINES

2.1 Name main components of overhead lines and explain their functions.

2.2 Describe different types of supports

2.3 Compare between single circuit and double circuit design.

2.4 Name different types of conductors used in rural electrification and EHV lines

2.5 Explain the purpose of ground wire and use of G.I wire as ground wire

2.6 Define briefly skin effect and proximity effect

Module _ II 

3.0 Insulators

3.1 Briefly describe different types of insulators

3.2 Select insulators to suit different situations

3.3 Explain the causes for failure of insulators

3.4 Define creepage distance and its significance.

3.5 Calculate voltage distribution over a string of suspension insulators

3.6 Define string efficiency and its significance 

3.7 State the methods of improvement of string efficiency and solve related problems

4.0 Mechanical Features of Over head Lines:

4.1 Define sag of transmission line

4.2 Calculate sag with level and uneven supports using approximate formula

4.3 Describe effect of wind pressure, temperature and ice deposition on transmission line conductor and solve related problems on level supports.

4.4 Explain stringing chart and state its use

4.5 State relevant I.E rules pertaining to ground clearance, spacing of conductors, length of span.

5.0 Electrical Features of Over Head Lines

5.1 Briefly describe transmission line parameters

5.2 Define corona and state factors influencing corona

Module III

6.0 U.G. cable
6.1 Describe different types of PVC, FRLS, & XLPE, Cables and gas filled cables.

6.2 Understand the meaning of cable rating and de rating factor

6.3 Briefly describe different methods of cables laying

6.4 Compare between U.G system and O.H system of power transmission.

7.0 Performance of Transmission line 

7.1 Classify transmission lines – short, medium , long, 

7.2 Define regulations and efficiency of transmission lines and solve related problems using formulae only.

7.3 Solve problems on performance of short transmission lines.

7.4 Explain the need for ariel bunched conductors

7.5 State Ferranti Effect

7.6 Explain the necessity of transposition of transmission lines

8.0 Power Factor Improvement

8.1 Explain the method of Pf improvement using static conducer and synchronous condenser and solve related problems.

Module IV 

9.0 Distribution  System

9.1 Define the terms – feeders, distributors, service mains, radical system and ring main system.

9.2 Describe primary and secondary A.C distribution

9.3 Draw layout diagrams – single phase and three phase.

9.4 Calculate voltage drop for AC single phase feeder

10.0 Sub Station

10.1 Classify Substation

10.2 Compare different types of sub Stations

10.3 Name various electrical equipments used in sub stations and state their functions

10.4 Draw key diagram of grid substation and line diagram of an outdoor substation

10.5 Draw layout of 33kv/11kv distribution system.

11.0 High Voltage D.C Transmission

11.1 State special features and advantages of high voltage DC transmission

11.2 Briefly describe regional grid system.

Course Contents:

Module-I

Transmission System

Introduction, Layout of power system, selection of voltage for HT & LT lines – EHV & HV voltages in our country, Advantages of using high voltage for transmission, comparison between AC & DC systems of power transmission, comparison of cost of conductors (only results) ..  



5 pd

Constructional Features of Transmission & Distribution Lines

Main components of Overhead lines (names & functions only), types of supports – RCC/PCC poles, steel tower, comparison between single circuit and double circuit design, conductors – different types used in rural electrification, EHV lines (ACSR conductors), conception of ground wire – G.I. wire, skin effect and proximity effect (brief idea).

           4 pd

Types of insulators, selection, failure of insulators, creepage distance (definition & significance only), voltage distribution over a string of suspension insulators (for 3 insulators only), string efficiency (definition & significance), methods of improvement of string efficiency – problems.     5 pd

Mechanical Features of Overhead lines

Sag of transmission line (definition & importance), sag with level and uneven supports (only idea with formula for calculation), effect of wind pressure, temperature and ice deposition – problems on level supports, stringing chart and its uses.
                                  


                                  4 pd

Spacing of conductors, length of span, Relevant I.E. Rules. 
           2 pd

Electrical features of Overhead lines

Resistance, Inductance & Capacitance of 3-phase transmission lines. (only formula), corona-corona loss, factors influencing corona.                             2 pd.

U.G. cable: Description of (i) PVC, (ii) PILC (iii) FRLS (Fire Retardant Low Smoke), (iv) XLPE cables & (v) Gas filled (SF6) cables, Cable Rating and De-rating factor, lying of cables (brief idea).

                                  4 pd

Comparison between U.G. system and O.H. system.
  

          1 pd

Performance of Transmission Lines: Classification, regulation and efficiency of lines (idea with formula only), performance of short transmission lines – related problems, bundle conductors, ABC (Aerial-bundled conductors), objectives of transposition of transmission lines, Ferranti Effect.                                           4 pd.  

Power Factor Improvement

Using Static condenser and Synchronous condenser – related problems.    3 pd

Distribution System

Brief Idea about feeders, Distributors, service mains, radial system and ring-main system.

AC Distribution – primary & secondary distribution, typical layout diagrams – single phase and three phase, voltage drop calculation for AC single phase feeder. 
                                                                       4 pd

Sub-stations

Introduction, Gas insulated sub-station, key-diagram of grid sub-station, line-diagram of an outdoor sub-station, layout of 33/11 kV distribution sub-station.


                                           4 pd

Extra High Voltage DC System of Transmission

Special features, advantages, modern trends – HVDC system in Indian scenario.
                                 2 pd

Regional Grid System (Conception only).                                                1 pd.    

Ref. Books:

1) Generation, Transmission and Utilization of Electric Power – A.T. Starr.

2) Principles of Power Systems – V.K. Mehta.

3) A Course in Electric Power – J. B. Gupta.

4) Generation of Electrical Energy – B. R. Gupta.

5) Electrical Technology – H. Cotton.

6) Transmission & Distribution of Power – Tarlok Singh.

7) Electrical Power System -- C.L.Wadhwa.

_______

I N D U S T R I A L   E L E C T R O N I C S

	Subject Code

EE / 5 / T4 / IET
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


Module – I

1. POWER DEVICES:                                                                                  8 pds.
· Principle of operation of power BJT and IGBT with output characteristics.
· Switching characteristics of power diodes, power transistors; power MOSFET, IGBT, SCR.
· Losses in power devices- on state losses, switching losses, losses in  MOSFET 
Module- II                                                                                                                                                      

2.0 Operational Amplifier.                                                                              6 pds.

2.1 Basic differential amplifier circuit. Importance of constant source.

2.2 Definition of-input offset voltage, input bias current, input impedance, input offset  

      current, output impedance open loop voltage gain, differential mode gain, common   

      mode rejection ratio, slew rate.

2.3 Properties of op-amp; pin diagram and functions of each pin of IC 741 (Nature of 

      power supply required.)

2.4 Inverting amplifier – circuit diagram and explanation, gain calculation.

2.5 Non-inverting amplifier – circuit diagram and explanation and gain calculation.

2.6 Op amp as

       2.7.1 Comparator, adder, subtractor, integrator, differentiator unity gain buffer and        

                scale changer.

       2.7.2 Function generator (square, triangular)

       2.7.3 Schmitt trigger.

3.0 Switching & Timer Circuits.                                                                               9 pds.

3.1 Simple transistor timer using R-C as timing element.

3.2 Classification of multi-vibrators.

3.3 Astable multi-vibrators, monostable multi-vibrators, bistable multi-vibrators, circuits using discrete components. Explanation and study of pin out diagram.

3.4 Internal block diagram and operating of IC 555.

3.5 Application of IC 555 timer as –

3.5.1 Astable multi-vibrator, mathematical expression for tH and tL, frequency of  

         oscillation and duty cycle.

3.5.2 Monostable – mathematical expression for duration of high pulse (no deduction).

Module III


4. PROGRAMMABLE LOGIC CONTROLLER:                                                  5 pds.

· Definition of programmable logic control system, advantages of PLCs.

· Block diagram of PLC system.

· Programming of PLCs, different methods 

5.0 Opto-electronic Device.                                                                              4 pds.

5.1 Brief Study and application of the following opto-electronic devices:

5.1.1 Photo conduction cells 

5.1.2 Photo diodes

5.1.3 Photo transistor

5.1.6 Light emitting diode

5.1.8 Optical isolator 

5.1.9 LDR

Module IV

6. CONTROL OF DC AND AC MOTOR:                                                                    5 pds.

· SCR power supply for DC motor, speed regulation by armature voltage control.

· Speed control of AC induction motor (variable voltage control) 

· Advantage of AC motor control DC motor.

7.  POWER SUPPLY:                                                                                           2 pds.

     Linear power supply- shunt and series (concept only)

8. SWITCH MODE POWER SUPPLY:                                                                       4 pds.

                   .      Principle of operation of SMPS with simple block diagram.
· Principle of operation of buck converter, boost converter and buck-boost converter.

· Advantage of AC motor control over DC motor.

9. A.C. POWER CONDITIONER CKTS                                                                     2 pds.

· Block schematic description of uninterrupted power supply.

· Block diagram & brief study and CVT

BOOKS 


                 AUTHORS
PUBLISHERS

1. Power Electronics

                   P.C. SEN 


      TMH

2. Industrial Electronics & Control             S. K. Bhattacharya (TTTI)                   Do

3. Power Electronics 


   Singh & Kanchandani
                       Do

4. Power Electronics & Control                    S.K. Dutta


        PHI

5. Industrial Electronics

                S.N. Biswas
                      Dhanpat Rai

6. Industrial Electronics

                Biswanath Pal                                       PHI

7. Power Electronics Converter 

    Application and Design 

      Mohon 

                 W.I.Ltd. 

_______

E L E C T R I C A L   D E S I G N   &   E S T I M A T I N G

	Subject Code

EE / 5 / T4 / IETC
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


General educational objectives:

On completion of this course the student should be able to:    

i) State the factors to be considered for good lighting and discuss some important factors in connection with lighting.

ii) Design the lighting scheme for large auditorium, workshop etc.

iii) Design the electrical installation of machines in small workshop.

iv) Draw the layout/ single line diagram of lighting scheme and electrical installation of machines.

v) Design of core and winding of a 3-phase transformer up to 200KVA.

vi) Estimate the house wiring materials.

vii) Estimate the lighting system of an community hall and public health centre.

viii) Estimate the electrical installation of machines in small workshop.

ix) Estimate service connections of a four storied building.

x) Estimate for giving 3-phase over-head service connections to a residential building.

xi) List the precaution to be observed in different types of wiring system. 

xii) State the various cost elements involved in electrical installation                                                                                                                                    

D E T A I L   C O U R S E   C O N T E N T

Design and Specification:

Introduction: importance of design and specifications, general idea about I.E. Rules and specifications/standards.                                                                                   2 pds.

Design of a lighting scheme in large community hall and public health centre.                            7 pds.

I.E. Rules for interior lighting, Casing and concealed wiring, Specifications of all materials required and fixtures, Determination of the type and number of lamps required determination of the size of the cable, determination of load on each sub-distribution boards, draw the layout/single-line diagram.

Design of an electrical installation of machines in a workshop (Maximum 4 machines) [out of 4 machines at least 1 no. should be of 1-phase]                                        4 pds.

I.E. rules related to Power Sub-circuit.

Planning of the scheme, determination of the size of the cable.

Selection of main and motor switches, selection of DB/selection of DB comprising MCB, selection of starters, draw the layout/single-line diagram and wiring diagram.

Design of Electrical Machine:                                                                                4 pds.

Basic design principles and approaches, Specification, Magnetic and electric loading, output equations and output co-efficient- for transformer , 3-phase induction motor and Alterator, main dimensions of above mentioned machines.

Design of a 3-phase transformer up to 200 KVA: -                                                  5 pds. 

Magnetic circuit, core construction and design, winding design, Temp. rise, Insulation, cooling.

Estimation:                                                                                                              5 pds.

 Estimation procedure , Relevant I.E. Rules for: service lines and cut-out on consumer premises, earthed  terminal, precautions against leakage before connection, declared voltage of supply to consumers, point of commencement of supply, clearance above ground/from building of low and medium voltage service line.

Estimation of a four storied building.                                                            4 pds.

Estimation of lighting scheme of a Community hall and Public Health Centre.  5 pds.

Estimation of electrical installation of machines (not more than four) in a workshop.                               2 pds.

Estimation for giving 3 – phase O.H. service connections to a residential building. 3 pd.

Estimate of an 11 KV indoor sub-station in a factory premises including an emergency power supply system. 4 pds. 

Reference Books: 

1. A course in electrical design and drawing by Raina & Bhattacharya.

2. Electrical Estimating and Costing.  By Surjit Singh.

3. Electrical Estimating and Costing by J.B.Gupta.

4. A course in electrical machine design.  By A.K.Sawhney.

5. Design and testing of electrical machines. By M.V.Deshpande.

6. Projects on Electrical & Electronics Engineering. By S.K. Bhattacharya & S.Chatterji.

_______

E L E C T R I C A L   W O R K S H O P   –   I I

	Subject Code

EE / 5 / S1 / EWS2
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	5 sessional contact periods

per week
	Full Marks

100


E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout Part -III First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of Part – III First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T

1. To study the constructional features and windings of 3-phase Induction motor.

2. To identify different windings of 3-phase Induction motor with its phase sequence i.e. starting and finishing of winding by lamp/voltmeter/galvanometer.

3. To study of A.C. motor winding by winding manual.

4. To study the consequences of single phasing.

5. To study the ELCB (Earth leakage circuit breaker) and to know the necessity of using ELCB.

6. Connection of 3-phase induction motor with DOL starter, star-delta starter, auto transformer starter and rheostatic starter.

7. Rewinding  practice of the following:-

i) 6 volt d.c  armature used in automobiles 

ii) Motor used in Mixie. 

8. Winding a relay coil for 6 volt or 12 volt operation.

9. Study the supply system from 6.6 KV / 400 volt substation to a Polytechnic college including all necessary electrical auxiliaries, meters and switches.

10. To study the principle of operation, construction, common faults with their remedies of  the following home appliances:-

i) Resistance oven 

ii) Cooking range 
iii) Vacuum cleaner 
iv) Food processor 
v) Portable drilling machine 
vi) Portable grinder 
vii) Toaster
viii) Hot plate geyser and 
ix) Voltage stabilizer.
_______

P O W E R   S Y S T E M   L A B O R A T O R Y

	Subject Code

EE / 5 / S2 / LPPE
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	5 sessional contact periods

per week
	Full Marks

100


E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout Part -III First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of Part – III First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T

1. To improve P.f. using static condenser.

2. To simulate A.C. distributor.

3. To study active and reactive power flow through transmission lines.

4. To study phase-angle controller.

5. To study the supply system from 6.6 KV/400V sub-station to a housing complex.

6. To study various system faults by D.C. network analyzer.

7. To study various types of turbine used in Power station.

8. To study different types of excitation system for alternator.

9. To study different kinds of insulators.

10. To study PILC, PVC, FRLS and XLPE cables.

11. To prepare a computer program of Electric Bill.

N.B:  Item nos. 3-10 will be done with the help of Slides/Models.

_______

I N D U S T R I A L   E L E C T R O N I C S   L A B O R A T O R Y

	Subject Code

EE / 5 / S3 / LIET
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	5 sessional contact periods

per week
	Full Marks

100


O B J E C T I V E

On satisfactory completion of the course, the students should be in a position to develop the skills corresponding to the knowledge acquired in the theoretical subject INDUSTRIAL ELECTRONICS.

E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout Part -III First Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of Part – III First Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T

Job 1. To examine and note the function of the components of a controlled voltage regulator circuit (Transistorised) and determination of its regulation at different load currents.(Also to connect a current limiting circuit).

Job 2. To fabricate a voltage regulator circuit with IC723 on bread board system; develop the output voltage setting network and determination of voltage regulation of the system.

Job 3. To adjust offset null, setup the closed loop amplifier using IC741 op-amp also to determine: (a) dc gain (b) ac gain. 

Job 4. To fabricate  an op-amp integrator, determine its amplitude, phase relation with input, duration of output pulse compared to input for a square wave input.

Job 5. To fabricate an op-amp differentiator, determine its amplitude, phase relation with input duration of output pulse compared to input for a triangular input.

Job 6. To study (the waveforms and switching delays of device) the switching characteristics of  MOSFET.

Job 7. To study (waveforms and variation of output voltage with pulse width)

(a) Switching Power Supply- Buck converter and Boost converter.

(b) PWM switching voltage regulator. 

Job 8. Study of Uninterrupted Power Supply unit.

Job 9. Study of CVT.

Job 10. To fabricate with 555(a) astable multivibrator, determine duration of high pulse, low pulse and duty cycle (b)  monostable multivibrator,determine the duration of high and low pulses triggered condition with different R-C values.(c)pulse width modulation, the variation of duration of high pulse with the various values of control voltage at control input terminal of 555.

Job 11. To control the full wave a/c load by changing the conduction of SCR by phase shift triggering, (b) changing the conduction triac (use diac as triggering device.)

Job 12. Speed control of D.C. series motor using SCR

Job 13. Speed control of Induction motor using SCR

Job 14. A Simple program for PLC

R E F E R E N C E   B O O K S

1. Industrial Electronics- A test lab manual by Paul B.Zbar 

2. Power Electronics Laboratory by O.P. Aurora.

3. Basic Electronics by Paul B.Zbar.

4. SCR manual- GEC Ltd.

ELECTRICAL INSTALLATION, MAINTENANCE AND TESTING

6thSemester Contact Periods per week –4 



Full Marks: 100

RATIONALE – Large number of diploma holders in Electrical Engineering are employed by Industry and State Electricity Boards where they are expected either to install and test themselves or to assist in installation and testing of electrical machines and equipments and to perform repair & maintenance (routine and preventive) work of electrical machines and equipments. To perform the above works certain tools and instruments are required with which they must also be well acquainted.

Hence the subject “ELECTRICAL INSTALLATION, MAINTENANCE & TESTING” is included in the course of Electrical Engineering.

Detail Course Contents:

Module-I

General guidelines for Installation: Location of site, planning & design of installation work, inspection before arrival of machine, procedure for inspection of an electric motor before installation, drying out of   rotating m/c - necessities, steps in drying out, methods (in tabular form), measurement taken during drying out.                         4 pds.

Loading & unloading of heavy electrical m/c: Brief description of accessories used for loading and unloading of heavy electrical equipment & precautions taken while executing such jobs, Installation of heavy electrical equipment viz., alternator, 3- induction motor, transformer, switchgear, etc.     3 pds.

Installation of Transmission & Distribution Line.                                                           2 pds.   

Electrical Installation requirements: Power supply, emergency supply, type of wiring, protective equipment, disconnecting devices, Accessibility.                                           2 pds.  

Layout of various components in MCC (Motor Control Centres), Starters used, power distribution, maintenance.                                                                                             2 pds. 

Module-II

Earthing Installation: System Earthing and equipment Earthing, Reasons for Earthing of electrical equipment, various Earthing systems, concept of touch voltage and step voltage, factors affecting earth resistance, methods of reducing the earth resistance, measurement of earth resistance.                                   4 pds.                                         

General requirement of electric installation according to I.E. Rules: Rules 30-40, 43-51, 57, 61, 64, 68, 71.  As per I.E. Rules type of Earthing required for supports of overhead lines.                                     2 pds.

Panel boards installation showing back connections with necessary instruments, starters, protection equipment, switches, etc. of:                                                                           3 pds.              

(i) Motor generator set for battery charging and to supply various loads.

(ii) Synchronization of two alternators.

Maintenance of electrical installations:                                                                           5 pds.                                                                                            

 Role and importance of maintenance & repair.  Classification of maintenance work - Routine, preventive, and breakdown maintenance - classification, of preventive maintenance, advantages.                                                                                                              

List of commonly used instruments for Maintenance.

List of accessories required for maintenance work Lubrication: Purpose of lubrication, properties of lubricants, types of lubricants, Hydrodynamic lubrication, Boundary lubrication, System of lubrication, Selection of lubricants.                                              2 pds.     

Insulation: 3 pds.

 Factors affecting the life of insulating materials, methods of cleaning the insulation covered with loose dry dust, sticky dust and oily films.

Drying Insulation: vacuum impregnation.

Module-III

Troubleshooting:                                                                                                                             7 pds.

Causes for failure of electrical equipment, classification of faults under - (i) Electrical, (ii) Mechanical, (iii) Magnetic.

Tools and instruments used for troubleshooting and repair viz., Megger, Bridge-Megger, Ohmmeter, Multimeter, Growler, Tong Tester, Phase sequence indicator, etc. (Very short description with field of use) 

Use of troubleshooting charts.

Detection & Remedies of faults in - (i) D. C. M/C, (ii) Transformer, (iii) Induction Motor - causes of noise & vibration, (v) Circuit Breakers, (vi) Starters, (viii) OH & UG lines, (ix) Domestic & Industrial wiring. (All in tabular form)

Repair & Maintenance with Maintenance Schedule of:                                                                10 pds.                                       

(i) D.C. machine

(ii) Transformer

(iii) Induction motor 

(iv) Switchgear & Substation: circuit breakers, isolating switches and HV fuses, reactors and bus bars.

(v) Relays

(vi) Brief account of maintenance of contactors. 
(vii) Storage Batteries- charging and discharging procedures to be mentioned.

(viii) OH lines and Cables: Fault locations finding - identification of the nature of faults and corresponding steps, jointing. Elements of hotline working in EHV lines.

(All the maintenance scheduled are in tabular form)

Module-IV

Testing:                                                                                                                                          7 pds.

 Objectives, differences between type tests and routine tests.

Tests on Oil as Insulator as per IS 1992-1978 - Dielectric strength, acidity, sludge, crackle, flash-point test - Conclusions drawn.

D.C. m/c: break-test, Swinburn's test.

Transformer: Load test, back-to-back test, continuity test, dissolve gas analysis by using gas-analyzer, 

Induction Motor: No load

List of electrical tests before commissioning of m/c.

Electric Safety Regulations:                                                                                                             4 pds.        

I.E. Act and rules, Statutory Regulation for safety of persons and equipment, Understand Do's & Don'ts listed in IS for substation & overhead operations.

Procedure for rescuing a person who has received an electric shock – CPR (Cardio Pulmonary Resuscitation)

Causes of electrical fires - steps to deal with fire on electrical installations, class of fires, types of fire-extinguishers used - hand appliances comprising water, sand-bucket, and chemical extinguishers, e.g., Hose-reels, CO2 extinguishers & chemical foam extinguishers.           

Reference Books:-

1. Electrical Maintenance and Repair by J.L.Watts.

2. Installation, fault location and maintenance by T.T.T.I. Bhopal.

3. Operation and maintenance of electrical equipment (Vol-I & II) by B.V.S Rao.

4. Plant installation and maintenance by R.G. Chakraborty.

5. Examples in electrical installation, maintenance and commissioning by B.K.Sinha and H.K.Prasad.

6. Installation, maintenance and commissioning of electrical equipments by Tarlok Singh.

SWITCHGEAR & PROTECTION
6th. Semester Full Marks: 100






4 pds/wk

Module-I

Faults in Generation, Transmission and Distribution: 

Types and causes of Faults, effects of faults, current limiting reactors (only objective of use), short-circuit KVA calculations for symmetrical faults – problems.      

          4 pd

Circuit Breakers: 

Classification of circuit breakers, selection of circuit breakers, rating of circuit breakers – breaking capacity, making capacity, rated operating duty, rated voltage

Principle of Arc Extinction, Restriking voltage and recovery voltage.        3 pd

Description and Principle of operations of: MOCB, ABCB, SF6 and Vacuum circuit breakers. Operating mechanisms of CB, elementary idea of Auto-reclosing.





          6 pd

Miniature Circuit Breakers – Description & Working of various components, principle of operation, specifications and applications.

          2 pd

RCCB (Residual Current Circuit Breaker) or ELCB (Earth Leakage Circuit Breaker): Need, working and applications with related I.E. rules.
          1 pd

Module-II

Fuses: 

Introduction.

Basic fuse terminology: fuse element, rated current, fusing current, fusing factor, prospective current, cut-off current, arcing time, rupturing capacity, total operating time. Fuse Characteristics. 
          2 pd

HRC Fuses – Description, principle of operation, Applications.
          1 pd

Selection of Fuses – Fuses for motors and transformers.

          1 pd

Differences of fuse with MCB.




          1 pd

Isolators- purpose of use, types, sequence of operation of line isolators and earth isolators.                                                                                              1 pd.         

Protection against over-voltages: 

Protection of transmission lines from over-voltages – protective ratio, protective angle, reduction of tower-footing resistance.

          2 pd

Protection of Sub-Station & Power Stations from direct lightning Strokes.                                           1pd.

Rod gap, Horn gap & MOA (Metal Oxide Arrester) – Description, Principle and applications.           3 pd

Surge Absorbers and Surge Diverters (conception only).

       1 pd

Module-III

Protective Relaying: Zones of protection, primary & back-up protection, Essential qualities of protection, classification of protective schemes, basic relay terminology.
                                                        2 pd

CT & PT used in protection: Requirements, Brief idea about CVT and CCVT.  
                              2 pd

Operating principles and construction of Relays (in brief):

Simple idea of Electromagnetic relays, thermal relays, static relays (with merits and demerits), and Microprocessor based relays, Auxiliary switch, Flags – conception only.
         4 pd

Short description about the Techniques for the production of Time-delays.                                                1 pd

Different Scheme of Protection:

Over-current Protection: Time-current characteristics of definite time, instantaneous, inverse time and IDMT Relays, use of very inverse-type O/C relay and extremely inverse type O/C relay.


          2 pd

Time-setting, current-setting, PSM – problems.


          1 pd

O/C protective schemes: Time-graded system, current-graded system, combination of these two, Directional relay (idea).


          2 pd
Module-IV
Elementary idea about protection of parallel feeders and Ring-mains, Earth fault protection Scheme.    2 pd

Brief explanations with block-diagram representations of inverse time static relay & directional static relay.


                                  2 pd

Distance Protection Scheme: Area of applications, types – Impedence relays.          1 pd

Three zone of protection using impedence relay – directional units.           1 pd

Elementary idea with block diagram representations of Static Impedence relay using Comparator                                                                                  2 pd

Equipment Protection: 


(i) Generator protection – Percentage differential stator protection, brief idea of: - rotor protection due to loss of excitation, protection against rotor overheating because of unbalance in load, over-speed protection, protection against motoring and field suppression.


          4 pd


(ii) Transformer protection - Percentage differential protection – problems, Buchholz Relay, rate of rise of pressure relay, over-fluxing protection, O/C protection.
4 pd


(iii) Differential protection of Generator Transformer Unit.
            1pd

Ref. Books:

1) J. P. Switchgear Handbook – J. P. Limited.

2) Power System Protection & Switchgear – B. Ram.

3) Switchgear & Protection – Deshpande.

4) Switchgear & Protection – Mason.

5) Switchgear and Protection – S.Rao.

6) Power System—V.K.Mehta.

MICROPROCESSOR AND ITS APPLICATIONS
CONTACT PERIODS/WEEK:4



NO OF MODULES: 4

TOTAL PERIODS/SEM: 60



TOTAL MARKS: 100

MODULE-I
1. INTRODUCTION TO MICROPROCESSOR:                                         1pd.

· Generating and evolution of 4-bit microprocessor to latest microprocessor.
2. BASIC ARCHITECTURE OF 8-BIT MICROPROCESSOR:                5 pds.

Hardware features of intel-8085-functional blocks, bus structure, arithmetic logic unit, general purpose registers and special purpose registers, interrupts, serial input and output ports, pin descriptions.
3. TIMINGS CYCLES OF 8085:                                                                     2 pds.

· Machine cycle, opcode fetch cycle, execution cycle, instruction cycle.
Module II

4. MICROPROCESSOR PROGRAMMING:                                              12 pds.

· Instruction set of Intel-8085- Move, arithmetic, Logic, branching and machine cycle instruction and their timing diagrams.
· Different types of programming –Machine language programming, assembly language programming, high level languages programming.
· Addressing modes-Direct, indirect, immediate, register, indexed and relative mode of addressing.
· Introducing to branch and subroutine.
Module III

5. MEMORY ORGANIZATION:                                                                    6 pds.

· Address space partitioning, memory mapped I/O, I/O mapped I/O, serial, parallel, synchronous, asynchronous data transfer and direct memory access.

6.0 Interrupt – hardware and Software

       Interfacing – Serial and Parallel (8251, 8255)

      Communication Standards – RS 232C

Module IV

7.0 APPLICATIONS OF MICROPROCESSOR:                                                       27 pds.

1. Measurement of Voltage, Current, Frequency

2. Generation of square, triangular & Staircase Waveforms.

3. Over current/ under voltage relay

4. Zero crossing defection & phase sequence detection

5. Software for thyristor triggering.

6. Brief idea of DC Motor Controller (SCR Controlled). (Tachogenerator feedback with bang-bang Control Strategy only).

7. Hardware & Software for the following: - temperature monitoring and controller. (ON/OFF Controller only).

8. Stepper motor controller.

BOOKS:






1. Microprocessor Architectures and Applications

        Gaonkar




 

2. Introduction to microprocessors
         A.P. Mathur



  

3. Microprocessors: Principles and
          A.K. Pal



            Applications

4. Microprocessors Principles and
          C.M. Gilmore



      Applications

5. Microprocessors and its applications                Leventhal

6. Text of Microprocessor base  experiments and Projects                            A.K. Mukhopadhaya

7. Advanced Microprocessors and its interfacing.     Badriram.

ELECTRICAL ENGINEERING DRAWING (SESSIONAL)

6th. Semester.         Full Marks: 100          Pds/ Wk: 5

	Plate  number
	Contents

	1.
	Layout of Thermal Power Station.

	2.
	Single Line diagram of a 132KV/33KV outdoor sub-station with all switchgear equipments.

	3.
	Draw  and  study the  schematic  and  wiring  diagrams  for  the  following  using  standard  conventions:

i) Motor Control Circuits—basic idea of contactor control circuit components.

ii) Remote control operation of Induction motor with control circuits.

	4.
	Distribution system showing from 6.6 KV/415 V sub-station to Panel board – and Panel board to DB.

	5.
	Sectional view of Vacuum Circuit Breaker.

	6.
	Back  panel  connection  diagram with voltmeter, ammeter, 3-phase energy meter, frequency meter, power factor meter using  C.T & P.T.

	7.
	Connection diagram of single phase motor.

	8.
	Diagrams of induction type O/C relay (directional and non-directional), impedance relay and differential relay.

	9.
	Bucholz relay protection of transformer.

	10.
	Merz-Price differential protection of alternator.

	11.
	Sectional views of (i) alternator and (ii) induction motor.


Reference Books: As mentioned in Electrical & Mechanical Drawing Paper of 4th. Semester.

SWITCHGEAR & PROTECTION LABORATORY (SESSIONAL)

6th Semester



Full Marks: 100


Pds/wk: 5

12. Study a HRC fuse.

13. Testing of Differential and o/c Relay by Relay testing kit.

14. Study of Transformer Differential Relay.

15. Draw the characteristics of thermal O/L relay.

16. Determine the inverse characteristics of Induction type – (i) O/C relay, (ii) E/F relay.

17. Study the MOCB, VCB, ABCB and SF6 CB using models and OHP.

18. To demonstrate the various parts of MCB.

MICROPROCESSOR APPLICATION LAB (SESSIONAL)

6th.Semester                      Pds/Wk: 5                    Full Marks: 100

To develop, Run & Test Programs for the following:- 

1) Measurement of dc voltage and currents using suitable potential divider circuit and shunt along with an A/D converter.

2) Measurement of ac voltage, current, frequency, and phase angle difference (either between two voltages or between voltage and current) using suitable PT, CT, Zero crossing detectors, A/D Converters, etc.

3) Generating of square, triangular, staircase wave form using D/A Converter.

4) Over voltage/under voltage or over current/under current relay circuit using suitable hardware circuit.

5) Checking of the phase sequence of the three phase supply system using three zero crossing detectors.

6) Triggering of thyristors in a half controlled single phase bridge converter circuit using zero crossing detectors. Observe output voltage and wave forms with different phase angles.

7) Control of a D.C. motor at different speed and to note speed Vs Load Characteristics at open loop condition.

8) Control of D.C. motor under closed loop Control using D.C. Tachogenrator feedback and to test speed Vs Load Characteristics at three different speed.

9) Operation of a Stepper motor with a fixed number of steps and to determine the angular displacement per step by measuring the total angular rotation.

10) Operation of a Stepper motor continuously at different speed.

C O M P U T E R   N E T W O R K

( ONE OF THE OPTIONS OFFERED AS ELECTIVE )

O B J E C T I V E
Modern age is the age of computer. Global communication can be done within few seconds with the help of computer network. Preliminaries like network structure, flow and error control, LAN, internetworking, network security etc. are included in this course so that the students know about the fundamentals of computer networking.

C O M P U T E R   N E T W O R K  –  I

	Subject Code

EE / 5 / T6 / CN1
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1 
	NETWORK BASICS
	5

	
	2 
	BASIC CONCEPT OF DATA COMMUNICATION
	12

	
	3 
	NETWORK STRUCTURES
	10

	B
	4 
	FLOW & ERROR CONTROL
	10

	
	5 
	LOCAL AREA NETWORK
	8

	CONTACT PERIODS: 45
	INTERNAL ASSESSMENT: 6
	TOTAL PERIODS: 51


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1, 2, 3
	20
	ANY

25
	ONE
	25 x 1 = 25
	FIVE
	FIVE, TAKING AT LEAST ONE FROM EACH GROUP
	TEN
	5 X 10 = 50

	B
	4, 5
	14
	
	
	
	FOUR
	
	
	


D E T A I L   C O U R S E   C O N T E N T
G R O U P  -  A 





           


         13 periods
Module 1 Network Basics 









5

Definition of computer network – Network components – Categories of networks – Classification of networks: LAN, MAN & WAN – Connection of networks – Application of Network System – General applications like ATM Banking etc with modern approach to Distributed Computing System – Mobile Computing System.

Module 2 Basic Concept of Data Communication 






12

2.1 Signals – Different kind of analog and digital signals for communication – Wave Spectra – Mode of Signals: Simplex, duplex, half & full duplex – Resultant of superposition of signals – Application of Fourier Transformation.

2.2 Classification of Communication Channel: Guided media and unguided media – Characteristics of different transmission media: Twisted Pair Cable, Coaxial Cable, Optical Fibre, Terrestrial Communication, Micro-waves – Short Wave Communication – Satellite Communication.

2.3 Encoding techniques – Modulation techniques – Application in modem.

2.4 Broadband and base band systems.

G R O U P  -  B 





           


           14 periods
Module 3 Network Structures 








10

3.1 Network topology.

3.2 Channel Sharing Techniques: FDM – TDM – WDM – Inverse Multiplexing.

3.3 Switching: Circuit Switching – Message Switching – Packet Switching.

3.4 Layered architecture of network system – Seven layer OSI model – Functions of each OSI layer – Other ISO structure – TCP / IP Layer Structure.

3.5 X.25 protocol.

Module 4 Flow Control & Error Control 







10

4.1 Flow Control: Congestion control – Necessity of flow control – Poll / select method – Stop and wait method – Sliding window method.

4.2 Error Control: Error detection & correction – Types of error – Checksum – Forward error control – Automatic repeat request – Cyclic redundancy check.

4.3 Algorithms: Routing, Fixed and Adaptive.

G R O U P  -  C 





           


         18 periods
Module 5 Local Area Network 








8

5.1 Basic concepts.

5.2 IEEE 802 family of standards.

5.3 Ethernet: CSMA / CD – Frame formats.

5.4 Token Bus – Token Ring – Frame Formats.

5.5 FDDI: Access method – Frame format.

5.6 Hubs – Switches – Bridges – Transceivers – Repeaters.

5.7 Wireless LAN.

C O M P U T E R   N E T W O R K  –  I I

	Subject Code

EE / 6 / T4 / CN2
	Course offered in

Part – III Second Semester
	Course Duration

17 weeks
	2 lecture contact periods

per week
	Full Marks

38


M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	MODULE
	TOPIC
	CONTACT PERIODS

	1 
	INTERNET WORKING
	25

	2 
	NETWORK SECURITY
	5

	CONTACT PERIODS: 30
	INTERNAL ASSESSMENT: 4
	TOTAL PERIODS: 34


E X A M I N A T I O N   S C H E M E

	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	1
	14
	ANY

THIRTEEN
	ONE
	1 x 13 = 13
	EIGHT
	ANY FIVE
	FIVE
	5 X 5 = 25

	2
	4
	
	
	
	
	
	
	


D E T A I L   C O U R S E   C O N T E N T
Module 1 Internet Working 








25

1.1 Gateway – Routers – VSAT.

1.2 Structure and Objectives of Intranet & Internet.

1.3 Internet Services: Email – telnet – FTP – World Wide Web – Internet Telephony – Short Messaging Services (SMS) – Internet Fax – Video Conferencing: VoIP – HTML – DHTML – XML – ASP – Network programming concepts with Java / PHP – Concepts of Web Site Design and Hosting.

1.4 ISDN – ATM.

1.5 TCP / IP suite of protocols and IP addressing with subnet and network address detection – Internet addressing schemes.

1.6 Mobile / Cellular Communication.

Module 2 Network Security 








5

2.1 Different aspects of security: Privacy – Authentication – Integrity – Non-Repudiation.

2.2 Encryption / Decryption: Data Encryption System – Secret key method – Public key method.

2.3 Digital signature.

C O M P U T E R   N E T W O R K   L A B

	Subject Code

EE / 6 / S6 / LCN
	Course offered in

Part – III Second Semester
	Course Duration

17 weeks
	Full Marks

100

	CONTACT PERIODS

60 @ 4 sessional contact periods per week for 15 weeks
	INTERNAL ASSESSMENT

8 periods
	TOTAL

68 periods


E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout Part – III Second Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of Part – III Second Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T

The laboratory works will be performed on the following areas:—

1. LAN card (MB and GB range) installation and cabling, demonstration on Hub, Switches and wireless LAN card.

2. Optical fibre based LAN- Transceiver, commissioning of optical fibre tools.

R E F E R E N C E   B O O K S

1. Data Communication and Networking / B.A. Forouzan / Tata McGraw-Hill

2. Communication Network / Leon, Garcia, Widjaja / Tata McGraw-Hill

3. Computer Network / Tanenbaum / Prentice Hall of India

4. Data Communications / F. Halsall / 
Pearson Edu.

5. Computer Network/ U. Black / Prentice Hall of India

6. Peter Norton’s Introduction to Computer / P. Norton / Tata McGraw-Hill

7. Computer Network / Stallings / Prentice Hall of India

8. Local Area Network / Ahuja / Tata McGraw-Hill.

9. Computer Communication ISDN Systems / Dr. D.C. Agarwal

10. Elements of Computer Science & Engineering / Prof. A.K. Mukhopadhyay

11. Computer Networks Fundamentals and Applications / Rajesh, Easwarakumar & Balasubramanian

_______

N O N   C O N V E N T I O N A L   E N E R G Y

( ONE OF THE OPTIONS OFFERED AS ELECTIVE )

N O N   C O N V E N T I O N A L   E N E R G Y  –  I

	Subject Code

EE / 5 / T7 / NCE1
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


D E T A I L   C O U R S E   C O N T E N T

Module-I 









6 periods

Energy  sources : Introduction, world energy  scenario- present & future, classification-primary, secondary, supplementary sources, Development  of  electrical energy & its utilization, Commercial or Conventional sources, Non-commercial or Non-conventional sources—solar energy, wind energy, tidal energy, geothermal energy, bio-mass & bio-gas energy, fuel cells, MHD and thermoelectric energy.(At this stage only brief idea )

Renewable energy sources: advantages, obstacles to the implementation, prospects, role of our country as well as our state   

Module-II

Solar energy: Introduction-solar constant & solar radiation at earth’s surface, solar radiation geometry (brief discussion) - solar radiation measurements with short idea about different related instruments, total radiation (quantitative treatment only).

Principles of conversion of solar radiation into heat.                                          5pds.

Techniques of solar energy collection-types of solar collectors: flat plate collectors, typical liquid collectors, typical air collectors, parabolic trough collectors, Fresnel lens collector, point focusing collectors(parabolic type),concentrating non-focussing type collectors—brief descriptions & advantages of all.                 4pds

Disadvantages of concentrating collectors over flat plate collectors-selective coatings with characteristics.                                                                                                  2pds 

Solar energy storage: different systems, thermal storage, sensible heat storage, solar pond—applications.                                                                                                     3pds.

Applications of solar energy: solar water heating-active & passive system, space coating.

Solar electric power generation-principles of solar cells, conversion efficiency & power output.         4pds.

Photovoltaic system of power generation-solar PV arrays, solar cell connecting arrangements, storage batteries, inverters—advantages & disadvantages, applications.                                                        2pds.

Solar pumping, solar furnace, solar green houses—processes & applications.       2pds.

Module-III                        

Bio-energy: Basic bio conversion mechanism, source of waste, composition & calorific value of bio-gas, bio-gas generation-classification of plants, types of bio-gas plants-simple digesters, materials used for bio-gas generation, site selection, fuel properties of bio-gas, utilization.

Methods obtaining from biomass conversion (in brief), Gasifier-classifications & applications.            8pds.

Wind energy: basic principle of conversion, nature & power of wind, maximum power, forces on the blades of windmills, wind data and energy estimation (quantitative treatment only), site selection, basic components of wind energy conversion system (WECS), classifications & advantages of WECS.

Scheme of electric generation-generator control & load control, storage, environmental aspects, applications, interconnecting systems.                                                    9 pds.

N O N   C O N V E N T I O N A L   E N E R G Y  –  I I

	Subject Code

EE / 6 / T5 / NCE2
	Course offered in

Part – III Second Semester
	Course Duration

17 weeks
	2 lecture contact periods

per week
	Full Marks

38


D E T A I L   C O U R S E   C O N T E N T

Module 1 `Tidal energy: Introduction to tidal power, basic principles of tidal power, components of power plants, Power house-dam sluice ways from the basin to see & vice-versa, single basin & double basin arrangements – site requirement, storage, advantages & limitations of tidal power generation.                                              8pds

Module 2 Geothermal energy: introduction, prime movers for geothermal energy for conversation, classifications-hot springs & steam injection, applications at different temperatures, material selection for Geo-thermal power plant, Geo-thermal well drilling, operational & environmental problems.                                       8pds.

Module 3 Ocean thermal energy conversion (only principle)                                                2 pd.

Module 4 Fusion energy: controlled fusion of hydrogen, helium etc., energy release rates, problems & future possibilities.                                                                                                       3pds.

Module 5 MHD generation: principles, advantages, disadvantages, applications.                   5pds.

Module 6 Integrated energy packages using solar, biomass, wind etc.                                   4pds.

N O N   C O N V E N T I O N A L   E N E R G Y   L A B

	Subject Code

EE / 6 / S7 / LNCE
	Course offered in

Part – III Second Semester
	Course Duration

17 weeks
	Full Marks

100

	CONTACT PERIODS

60 @ 4 sessional contact periods per week for 15 weeks
	INTERNAL ASSESSMENT

8 periods
	TOTAL

68 periods


E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout Part – III Second Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of Part – III Second Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T
Job 1. To study constructional details of solar cooker.
Job 2. To study constructional details of Flat Plate Solar Collector for water heating.

Job 3. To study Solar Air Treater with forced circulation of air.

Job 4. To study constructional details of Solar Drier used for food preservation.

Job 5. To determine the efficiency of PV Cell from its V-I characteristics.

Job 6. To study photo voltaic modules used in street lighting.

Job 7. To study Solar Turbo Generating Station with the help of model.

Job 8. To study Generating Station using wind power.

Job 9. To measure intensity of Direct Solar Radiation with the help of Sun-Shine Recorder or Lux-meter.

Job 10. To study Parabolic Disc Reflector used for water heating.

Ref. Books:                      

1. Solar Energy by S.P. Sukhatme.

2. Renewable Energy Sources by Twidell & Weir.
3. Renewable Energy Sources & Conversion Technology by Bansal, Kleeman & Melisa.
_______

P R O C E S S   C O N T R O L   &   I N S T R U M E N T A T I O N

( ONE OF THE OPTIONS OFFERED AS ELECTIVE )

O B J E C T I V E

The importance of designing automatic modern plant by using modern technology plays a vital role to cope up with latest technology in highly competitive market. To run a plant efficiently and successfully, system must be designed properly. In a modern process plant instruments must be compact, low power dissipation, accurate, multi-functioning facility i.e. single instrument can measure large number of process parameters just switching from one mode to another. Some times non contact type instruments are placed remote location from process id required from this point of view, different sensors, transducers and instruments are used in process. For the ease of transmission, different signals are converted from one form to another, various modulation technique is used to transmit over long distance. The over all plant may be controlled by centralized or distributed way.

In the control room computer compute relation in between different process, parameters, record various status of process and issue necessary control action to run and protect the system as per requirement. So to develop an idea about a process plant, incorporation of such subject is essential.

After completion of this course the students will be able to acquire knowledge about the various aspects of Process control as well as the knowledge about Telemetry, different types of controllers and Final control elements. They will also be able to gather conceptions about digital control including Data Acquisition System, and, Bio-Medical Instrumentation which correlates technical ideas with medical practitioner’s concept on human physiology for betterment of human life.

P R O C E S S   C O N T R O L   &   I N S T R U M E N T A T I O N  –  I

	Subject Code

EE / 5 / T8 / PCI1
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	3 lecture contact periods

per week
	Full Marks

75


M O D U L A R   D I V I S I O N   O F   T H E   S Y L L A B U S

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1
	Introduction etc.
	3

	
	        2
	Transducer as input elements
	4

	
	        3
	Intermediate elements
	7

	
	        4
	Converters
	5

	B
	        5
	Data Transmission & Telemetry
	11

	
	6 
	Non Electrical Measurement
	15

	CONTACT PERIODS: 45
	INTERNAL ASSESSMENT: 6
	TOTAL PERIODS: 51


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1, 2, 3,4
	12
	ANY 25
	ONE
	25 x 1 = 25
	FOUR
	FIVE, TAKING AT LEAST TWO FROM EACH GROUP
	TEN
	5 X 10 = 50

	B
	 5,6
	20
	
	
	
	FIVE
	
	
	


D E T A I L   C O U R S E   C O N T E N T
Module 1     3 pds.

1.1 Introduction.

1.2 Basic consideration.

1.3 Block diagram of Process Control system.

1.4 Sources of disturbance.

Module 2       4 pds.

          Transducers as Input elements.

2.1 Classification:

2.1.1 Analog transducers.

2.1.2 Digital transducers- frequency generating and digital encoder type.

        2.2   Characteristics for selecting a transducer.

Module 3  

                Intermediate Elements           7 pds.

3.1 Amplifiers.

3.1.1 Mechanical amplifying elements

3.1.2 Hydraulic amplifying elements.

3.1.3 Pneumatic Amplifying elements.

3.1.4 Optical amplifying elements.

3.1.5 Electrical amplifying elements.

3.2 Compensators.        

3.3 Filters:            

Low pass, high pass, band pass and notch type (concept only)

  Module 4

         CONVERTERS                5 pds.

4.1 A/D converters.

4.2 D/a converters.

4.3 Voltage to current converters.

4.4 Current to voltage converters.

4.5 Voltage to frequency converters.

4.6 Frequency to voltage converters.

Module 5 

    Data transmission element/Telemetry     11 periods

Land line telemetry
Voltage and current tele-metering, two wire current transmitter, Time division multiplexing, Synchros, MODEM , Synchronous and  Asynchronous communication,

RF telemetry

Block diagram representation and operating principle only, amplitude modulation, frequency modulation, Pulse width Modulation, Pulse position, Modulation Pulse code modulation(concept only).

Module 6    Non Electrical Measurement                    15 pds                       

6.2  Pressure Measurement:  6 periods   

      Units, Manometer, Bellows, bourdon tube, Pirani gauge, Capacitance type differential   pressure transducer -problems.  

6.3  Temperature measurement  5 periods

Scales, Bimetal type, Resistance Temperature detector, Pyrometer -problems.

      6.3   Flow Measurement   4 Periods
 Orifice, Venture, Rotameter, Magnetic Flow meter, Hot wire anemometer
P R O C E S S   C O N T R O L   &   I N S T R U M E N T A T I O N  –  I I

	Subject Code

EE / 6 / T6 / PCI2
	Course offered in

Part – III First Semester
	Course Duration

17 weeks
	2 lecture contact periods

per week
	Full Marks

38

	GROUP
	MODULE
	TOPIC
	CONTACT PERIODS

	A
	1
	Process Characteristics etc.
	11

	
	            2
	On line process instruments & measurements
	5

	B
	            3
	Bio Medical Instrumentation
	10

	
	            4
	Cardiovascular System etc.
	4

	CONTACT PERIODS: 30
	INTERNAL ASSESSMENT: 4
	TOTAL PERIODS: 34


E X A M I N A T I O N   S C H E M E

	GROUP
	MODULE
	OBJECTIVE QUESTIONS
	SUBJECTIVE QUESTIONS

	
	
	TO BE SET
	TO BE ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS
	TO BE SET
	TO BE

ANSWERED
	MARKS PER QUESTION
	TOTAL MARKS

	A
	1, 2
	10
	ANY THIRTEEN
	ONE
	13 x 1 = 13
	FOUR
	FIVE, TAKING AT LEAST ONE FROM EACH GROUP
	FIVE
	5 X 5 = 25

	B
	3,4
	8
	
	
	
	FOUR
	
	
	


D E T A I L   C O U R S E   C O N T E N T
Module 1

1.1 Process Characteristics         3 Periods
      Process Potential, Process resistance, process capacitance, process time lag.

1.2 Types of Automatic Control system    3 Periods
      Feed back and feed forwards control systems, ratio control.
1.3 Final Control Element      2 Periods
      Pneumatic control valve and actuator, Electro pneumatic actuator, Solenoid Valve.

1.4  Controller        3 Periods

         Pneumatic and  Electronic Controller (p, P& D, PID).

Module 2 On Line Process instruments & Measurements
          5 Periods
      Microprocessor based & computer control of a process data acquisition system(concept only),

      Measurement of liquid level and pH value.            

Module 3 
Bio-Medical Instrumentation          10 Periods
3.1 Introduction

3.2 Sources of bio-electric potentials, introduction of bio-potential electrodes – its necessity and problems.

3.3 Blood Pressure Measurement: Measuring instruments – Manual, automatic type – Details of Sphygmomanometer

3.4 Radiology and Microscopy Instruments(Basic concept), and uses of: X-ray machine, Ultrasound machine, CT scan machine.

Module 4 
4 Periods
4.1 Cardiovascular System: Engineering analog of heart, model of heart – Electro cardiography and its features .

4.2 Tele-Tele-medicine: Concept.

P R O C E S S   C O N T R O L   &   I N S T R U M E N T A T I O N   L A B

	Subject Code

EE / 6 / S8 / LPCI
	Course offered in

Part – III Second Semester
	Course Duration

17 weeks
	Full Marks

100

	CONTACT PERIODS

60 @ 4 sessional contact periods per week for 15 weeks
	INTERNAL ASSESSMENT

8 periods
	TOTAL

68 periods


E X A M I N A T I O N   S C H E M E
1. Continuous Internal Assessment of 50 marks is to be carried out by the teachers throughout Part – III Second Semester. Distribution of marks: Performance of Job – 35, Notebook – 15.

2. External Assessment of 50 marks shall be held at the end of Part – III Second Semester on the entire syllabus. One job per student from any one of the jobs done is to be performed. Job is to be set by lottery system. Distribution of marks: On spot job – 25, Viva-voce – 25.
D E T A I L   C O U R S E   C O N T E N T
Job 1. Study of Bourdon tube, Manometer and Bimetallic transducer.

Job 2. Measurement of fluid pressure using Manometer.

Job 3. Monitoring and control of temperature using Bimetal.

Job 4. Study of different telemetering systems with the help of slide / model.

Job 5. Study of AM,FM,PWM and PPM using trainer kit.

Job 6. Study temperature controller and construct temperature control circuit.

Job 7. Demonstration board illustrating pneumatic control.

Job 8. Study of Data Acquisition System using slide.

Job 9. Construct a voltage to current cinverter and current to voltage converter.

Job 10. To study Blood Pressure measurement technique.

Job 11. To study ECG monitoring equipment.

Job 12. To study Distributed Digital Control using 8085 microprocessor. 

Reference Books:

1. Automatic Process Control - Eckman - Wiley Eastern Publication

2. Principle of Process Control - Patranabis - Tata Megraw Hill

3. Chemical Process Control - Stephanopoulos - Preventive Hall of India

4. Non Linear Process Control – M. Chidambaram – New Age International Ltd

5. Process Control Instrumentation – Curtis Johnson Ltd – Prentice Hall of India Pvt Ltd

6. Instrument Engineers Handbook – Bela g Liptak – Chillton Book Co

7. Process Instruments & Control Handbook – D.M.Considine – MC Graw Hill, New York

8. Measurement Systems – Application & Designs – E.O Doebelin: Mc Graw Hill, International Edition

9. Principle of Industrial Instrumentation – D Patranabis: Tata Mc Graw Hill

10. Instrumentation Measurement & Analysis – B.C.Nakra & K.K.Chaudhury.: Tata Mc Graw Hill.

11. Instrumentation – Devices and Systems – Rangam, sarma, & Mani: Tata Mc Graw Hill

12. Principle of Process Control – D.Patrambis 

13.  A Handbook of Biomedical Instrumentation / R.S. Khandpur / TMH

14. Biomedical Instrumentation & Measurement: L. Groomwell, F. Weibell & E.Pferfer / PHI

E L E C T R I C A L  E N G I N E E R I N G  P R O J E C T  W O R K   &

S E M I N A R   O N

E L E C T R I C A L   E N G I N E E R I N G   P R O J E C T   W O R K
	Courses offered in Part – III


O B J E C T I V E

Project Work is intended to provide opportunity for students to develop understanding of the interrelationship between different courses learnt in the entire diploma programme and to apply the knowledge gained in a way that enables them to develop & demonstrate higher order skills. The basic objective of a project class would be to ignite the potential of students’ creative ability by enabling them to develop something which has social relevance, aging, it should provide a taste of real life problem that a diploma-holder may encounter as a professional. It will be appreciated if the polytechnics develop interaction with local industry and local developmental agencies viz. different Panchayet bodies, the municipalities etc. for choosing topics of projects and / or for case study. The course further includes preparation of a Project Report which, among other things, consists of technical description of the project. The Report should be submitted in two copies, one to be retained in the library of the institute. The Report needs to be prepared in computer using Word and CADD software wherever necessary.

Seminar on Project Work is intended to provide opportunity for students to present the Project Work in front of a technical gathering with the help of different oral, aural and visual communication aids which they learnt through different courses in the Parts – I & II of the diploma course. In the Seminar, students are not only expected to present their Project Work, but also to defend the same while answering questions arising out of their presentation. 

G E N E R A L   G U I D E L I N E

Project Work is conceived as a group work through which the spirit of team building is expected to be developed. Students will be required to carry out their Project Works in groups under supervision of a lecturer of their core discipline who will work as a Project Guide. It is expected that most of the lecturers of the core discipline will act as project guide and each should supervise the work of at least two groups. Number of students per group will vary with the number of lecturers acting as Project Guide and student strength of that particular class.

In the Part – III First Semester six sessional periods will be utilised for performing Project Work. In the Part – III Second Semester, for the first twelve & half weeks the five sessional periods allocated to ‘Project Work’ along with the single sessional period allocated to ‘Seminar on Project Work’ will be together utilised for Project work; whereas in the last two & half weeks of the Part – III Second Semester all these six sessional periods allocated to ‘Project Work’ and ‘Seminar on Project Work’ will be utilised for performing Seminar. In ‘Seminar’ classes all the teachers who are involved with imparting knowledge and skill to the students in their “Project” classes should be present along with all the students.

The students are expected to incorporate any positive suggestion that they receive, and, to correct any mistake that are pointed out during the Seminar before the External Assessment of the Project Work, which shall take place at the end of the Part – III Second Semester. 
C O U R S E   &   E X A M I N A T I O N   S C H E D U L E

	SUBJECT

CODE
	NAME OF THE COURSES
	COURSES OFFERED IN
	COURSE DURATION
	CONTACT PERIODS
	MARKS ALLOTTED

	EE /

5 & 6 / S4 / EEPW
	Electrical Engineering Project Work

(Group – A/B)
	Part – III

First Semester
	15 Weeks
	90 contact periods @ 6 sessional contact periods per week
	Continuous Internal Assessment of 100 marks is to be carried out by the teachers throughout the two semesters where marks allotted for assessment of sessional work undertaken in each semester is 50. Distribution of marks: Project Work – 50, Project Report – 25, Viva-voce – 25.
External assessment of 100 marks shall be held at the end of the Part – III Second Semester on the entire syllabi of Electrical Engineering Project Work. The external examiner is to be from Industry / Engineering College / University / Government Organisation. Distribution of marks: Project Work - 25, Project Report – 25, Viva-voce – 50.

	
	Electrical Engineering Project Work

(GROUP –A/ B)
	Part – III

Second Semester
	First 12½ Weeks
	75 contact periods @ 6 sessional contact periods

per week
	

	EE /

6 / S5 / SMNR
	Seminar on Electrical Engineering Project Work
	Part – III Second Semester
	Last 2½ Weeks
	15 contact periods @ 6 sessional contact periods

per week
	Continuous Internal Assessment of 25 marks for a particular group is to be awarded by their concerned Project Guide. External Assessment of 25 marks is to be awarded by all the other Project Guides present in the Seminar. 


T HE   P R O J E C T

Each group will undertake any two projects taking one from each of the following groups A & B. Separate projects are to be chosen by separate groups.

Group A:

Graded exercises:

i) Fabrication of an automatic battery charger using SCR.

ii) Fabrication of an automatic AC voltage stabilizer.

iii) Fabrication of a battery operated inverter-cum-emergency light circuit.

iv) Fabrication of a solid state fan speed regulator.

v) Fabrication of a solid state illumination controller using triac and diac.

vi) Fabrication of an automatic street light switching circuit.

vii) Fabrication of a 12 volt /9 volt / 6 volt regulated power supply using transformer and IC 7812 / 7809 / 7806 respectively.

viii) Design and construct a bell transformer of 10VA, 15VA of 230/4.5-6-9 volts.

ix) Design and fabrication of a microprocessor based traffic light controller.

x) Design and fabricate a microprocessor based temperature control circuit of an electric oven.

xi) Fabrication of a zero crossing detector.

xii) Design and fabricate microprocessor based stepper motor controller.

xiii) Design microprocessor based speed monitoring unit having protection against over-speed.

xiv) Design microprocessor based phase difference and power factor monitoring unit.

xv) Construction of a panel board for laboratory work with necessary instruments, fuses, switches, isolators, starters etc. for synchronization of two alternators.

xvi) Any other items as may be assigned by the teacher concerned.

Group-B  
i) Visit to an indoor/outdoor sub-station.

ii) Visit to a Power station.

iii) Visit to or get training in an industry manufacturing electrical machines/appliances/any electrical items.

iv) Conduct load survey to ascertain the total load requirements of a locality.

v) Rural electrification for a cluster of villages.

vi) Application of solar energy for (a) water heating in your Polytechnic building and (b) photovoltaic lighting system for street lighting.

vii) Project on instrumentation system of a Cement or Paper plant. 

 Reference book:
1) Projects in electrical and electronics engineering    by S.K.Bhattacharya & S. Chatterjee.

_______

G E N E R A L   v i v a – v o c e

	Subject Code

CSWT / 6 / S10 / GVV
	Course offered in

Part – III Second Semester
	Full Marks

100


C O U R S E   C O N T E N T

The syllabi of all the theoretical and sessional subjects taught in the three years of diploma education. 

E X A M I N A T I O N   S C H E M E

The Final Viva-Voce Examination shall take place at the end of the Part – III Second Semester. It is to be taken by one External and one Internal Examiner. The External Examiner is to be from industry / engineering college / university / government organisation and he / she should give credit out of 50 marks; whereas, the Internal Examiner should normally be the Head of the Department and he / she should give credit of 50 marks. In the absence of the Head of the Department, the senior most lecturer will act as the Internal Examiner. 
_______

EXAMINATION SCHEME

A.
For all Theoretical Subjects.

	Module
	Objective Questions
	Subjective Questions

	
	To be set
	To be answered
	Marks Per Question
	Total Marks
	To be set
	To be answered
	Marks Per Question
	Total Marks

	I
	5 from each module
	Any Twenty
	1.5
	30
	2 from each module
	5 questions (taken at least one from each module)
	14 (Each question having at least two parts)
	70


If there are three modules only: For objective questions 8 nos. to be set from each module, out of which 20 questions in all to be answered and marks per question is 1.5.

For Subjective questions 3 nos. from any two modules and 2nos. from other module to be set, out of which 5 questions to be answered and marks per question is 14.

B.
For all sessional Subjects


50% of total marks allotted for both Internal & External Examinations.

_1122668752

_1122668768

