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Subject Total | Credit
Code Practical Marks | Point
NI}/; ?Es Hrs.
084001 | Electrical Engineering 50 3.0 200 4
084002 | D.C Machines and Tra 50 3.0 150 5
084003 | Digital Electronics an 50 3.0 150 5
084006 | Generation, Transmission 50 3.0 150 5
084004 | Electrical Circuits and 50 3.0 150 5
084005 | Estimating and Costin - - 150 4
084052 | Industrial Exposure (A R _ 25 1
014054 | General Proficiency# - - 25 1
084053 | Industrial Training Industrial Training of 04 weeks done after 4th Semester would be evaluated in Sth Semester -
through Report and Viva-voce.
250 | - | 1000 [ 30

*  Industrial Training of 30 d oce

#  General Proficiency will ¢
NSS and cultural activities

n contests, extension lectures, NCC,

+  Industrial visit compulsory

Note: 1- Each period will be 50 minutes. 2- Each session will be of 16 weeks. 3- Effective teaching will be at least 12.5 weeks.
Branch Code - 08



FOURTH SEMESTER
ELECTRICAL ENGINEERING
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ELECTRICAL ENGINEERING DESIGN AND DRAWING

L|T|P
Subject Code - 084001 -1-16

RATIONALE

Apolytechnic pass-out in electrical engineering is supposed to have ability to 1) Read,
understand and interpret engineering drawings ii) Communicate and co-relate
through sketches and drawings iii) Prepare working drawings of panels, transmission
and distribution The contents of this subject has been designed to develop requisite

*  Motorbody (induction motor) as per IS Specifications (using outside
dimensions)

» Sliprings of 3-phase induction Motor.

e Stator of 3 phase Induction motor (Sectional View)

UNIT 1 (24 Periods)

Contactor Control Circuits: Schematic and wiring diagram (03 Sheets)
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DOL Starter of 3-phase induction Motor
e Forwarding/reversing of 3-phase induction motor
e Limit switch control of a 3-phase induction motor
* Sequence operation of two motors using T.D.R.
* Two speed motor control

* Automatic star-delta starter for 3-phase induction motor

UNIT 1V
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RECOMMENDED BOOKS

1. Electrical Engineering Design and Drawings by Surjeet Singh, Dhanpat Rai
and Co, New Delhi

2. Electrical Engineering Design and Drawings by SK Bhattacharya, SK Kataria
and Sons, New Delhi

3. Electrical Engineering Design and Drawings by Ubhi & Marwaha, IPH, New
Delh
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4. Electrical Design and Drawing by SK Sahdev, Uneek Publications, Jalandhar
5. Electrical Engineering Drawing by Surjit Singh, SK Kataria and Sons, New Delhi

SUGGESTED DISTRIBUTION OF MARKS

Unit Time Allotted (Periods) No. Of Marks Allotted (%)
1 24 25
2 24 25
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D.C. MACHINES AND TRANSFORMERS
L|T|P

Subject Code - 084002 51-13

RATIONALE

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

Working principle of a transformer, EMF equation, Transformer on no-load and its
phasor diagram, Transformer — neglecting voltage drop in the windings — Ampere
turn balance — its phasor diagram ,Mutual and leakage fluxes, leakage reactance,
Transformer on load, voltage drops and its phasor diagram Equivalent circuit,
Relation between induced emf and terminal voltage, regulation of a transformer
mathematical relation, Losses in a transformer, Open circuit and short circuit test.
Calculation of efficiency, condition for maximum efficiency-maintenance of
Transformer, scheduled Maintenance, Auto transformer construction, saving of
copper, working and applications
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UNIT 4. Transformers three phase (12 Periods)

Construction of three phase transformers and accessories of transformers such as
Conservator, breather, Buchholz Relay, Tap Changer (off load and on load) (Brief
idea), Types of three phase transformer i.c. delta-delta, delta-star, star-delta and
star-star, Conditions for parallel operation (only conditions are to be studied), On
load tap changer, Difference between power and distribution transformer, Cooling
of transformer.

LIST OF PRACTICALS
L.

INSTRUCTIONAL STRATEGY

Electrical machines being a core subject of electrical diploma curriculum, where
a student will deal with various types of electrical machines which are employed
in industry, power stations, domestic and commercial appliances etc. After
studying this subject, an electrical diploma holder must be competent to repair and
maintain these machines and give suggestions to improve their performance.
Special care has to be taken on conceptual understanding of concepts and
principles in the subject. For this purpose exposure to industry, work places, and
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utilization of various types of electrical machine for different applications may be
emphasized. Explanation of practical aspects of the subject will make the students
capable of performing various tests on the machines as per latest BIS
specifications.

RECOMMENDED BOOKS

1. Electrical Machines by SK Bhattacharya, Tata Mc Graw Hill, Education Pvt Ltd.
New Delhi

Electrical Machines by SK Sahdev, Uneek Publications, Jalandhar

2.
3.
4.
5
6
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DIGITAL ELECTRONICS AND MICROPROCESSORS

L|T|P
Subject Code - 084003 51-13

RATIONALE

The syllabus has been designed to make the students having knowledge about the
fundamental principles of digital electronics, microprocessor and to get familiar with
the available IC chips. This subject aims to give a background in the broad field of
digital systems design and microprocessors.
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with gates. Karnaugh map (upto 4variables) and simple applications in
developing combinational logic circuits.

UNIT 3- Combinational logic& Synchronous sequential logic circuits
(18 Period)

3.1 Arithmetic Circuits- Half adder and Full adder circuit, design and
implementation, Half and Full subtractor circuit, design and implementation,
4 bit adder/subtractor, Adder and Subtractor IC
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3.2 Decoders, Multiplexers and De Multiplexers- Four bit decoder circuits for
7 segment display and decoder/driver ICs, Multiplexers and De-
Multiplexers, Basic function and block diagram of MUX and DEMUX,
Different types and ICs.

3.3 Flip flops- Concept and types of latch with their working and applications,

Operation using waveforms and truth tables of RS, T, D, Master/Slave JK flip
flops, Difference between a latch and a flip flop.

UNIT 4. Counters, Shift Register and A/D & D/A Converters (14 Period)

2. To design a halfadder & full adder using gates and verification of their operation
construction of a full adder circuit using XOR and NAND gates and verify its
operations.

3. Todesign a halfsubtractor & full subtractor circuit with the help of gates & verify
their operation.

4. 4bitadder/subtractor circuit using an IC verify the operation.
5. Verify of truth table for decoder ICs.
6. Verification of truth table of JK & JK Master slave flip flops.
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To design a 4bit SISO, SIPO, PISO, PIPO shift registers using JK/D flip flop and
verification of their operation.

8. Designdecode counter and it's verification.

10.
11.
12.
13

14.

b

IS

Design Analog to Digital & Digital to Analog converters and their verification.
To design a4 bit binary counter & verify its truth table.
Steps to enter, modify data’program and to execute a program on 8085 kit.

Writing and execution of ALP for addition and subtractions of two 8 bit numbers.

. Writing and execution of ALP for multiplication and division of two 8 bit
numbers.
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8. Digital Electronics by KS Jamwal, Dhanpat Rai and Co., New Delhi
9. Digital Electronics by Rajiv Sapra, Ishan Publication, Ambala
10. Digital Electronics by BR Gupta, Dhanpat Rai & Co., New Delhi

11. Digital Systems: Principles and Applications by RJ Tocci, Prentice Hall of India,
New Delhi

12. Digital Electronics by Rajaraman V., Prentice Hall of India, New Delhi

13. Fundamentals of Digital Electronics by Naresh Gupta, Jain Brothers, New Delhi
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14. Microprocessor Architecture, Programming and Applications with 8080/8085 by
Ramesh S Gaonker, Willey Eastern Ltd. New Delhi

15. Introduction to Microprocessor by Mathur , Tata McGraw Hill Education Pvt Ltd
, New Delhi

16. Microprocessor and Applications by Badri Ram: Tata McGraw Hill Education
PvtLtd, New Delhi

17. Microprocessor 8086/88 by A.K.Ray

SUGGESTED DISTRIBUTION OF MARKS
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GENERATION, TRANSMISSION AND DISTRIBUTION
OF ELECTRICAL POWER

Subject Code - 084006 L|T|P
5/-13

RATIONALE

The majority of the polytechnic passouts who get employment in State Electricity
Boards have to perform various activities in the field of Generation, Transmission
and ple

Base load and peak load power stations, inter-connection of power stations
and its advantages, concept of regional and national grid
2.3 Plant capacity factor, plant use factor, Daily load curve.

Unit 3. Transmission Systems (25 Periods)
3.1 Layout of transmission system, selection of voltage for H.T and L.T lines,
advantages of high voltage for Transmission of power in both AC and DC.
3.2 Comparison of different systems: AC versus DC for power transmission,
conductor material and sizes from standard tables.
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3.3 Constructional features of transmission lines: Types of supports, types of
insulators, Types of conductors, Selection of insulators, conductors, earth
wire and their accessories, Transposition of conductors and string efficiency
of suspension type insulators, Bundle Conductors.

3.4 Mechanical features of line: Importance of sag, calculation of sag, effects of
wind and ice related problems; Indian electricity rules pertaining to clearance

3.5 Electrical features of line: Calculation of resistance, inductance and
capacitance without derivation in a.c. transmission line, voltage regulation,
and concept of corona. Effects of corona and remedial measures

Structured visit to the substations, power stations, and LT/HT lines, student will
prepare report and present in a seminar. Evaluation will be based on report s well as
presentation.

INSTRUCTIONAL STRATEGY

Since this is a descriptive and practice oriented subject, it is suggested that visits to
different types of power generating stations and substations including grid stations be
arranged and various equipment, accessories and components explained to the
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students before the actual class room teaching and make them familiar with the
equipment and accessories installed over there. There should be at least 3 visits
during the semester. The students may be asked to prepare notes while on visit and
submit the report and give seminar. In addition, viva-voce be conducted to evaluate
the knowledge gained during the field visit.

RECOMMENDED BOOKS

1. Electrical Power System and Analysis by CL Wadhwa, 3rd edition, New Age
International Publishers, New Delhi

2. 1&
3.
4.
5.
6.
7. elhi
8. ew
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ELECTRICAL CIRCUITS AND ANALYSIS

L|T|P
Subject Code - 084004 51-13
UNIT1 (10 periods)

D.C. Network analysis:- Introduction, characteristic of network element, series
resistive circuit, parallel resistance circuit, series parallel circuit, Kirchhoft’s law,
Ohm’s law, nodal analysis, mesh analysis (or loop analysis), star delta conversion,
voltage source and current source, Superposition’s theorem, Thevenin’s theorem,
No 1

nce

(i) Three Phase AC Circuit :- Three phase system and it’s applications,
advantages and disadvantages of three phase power system over single phase
power system, Measurements of three phase power by two wattmeter and
one wattmeter method .

(ii) Network Topology :- definition of graph, tree, basic cut set and tie set
matrices and planar network, loop and nodal method ofanalysis.

(iii) Signal and System:- types of signal and system and their properties,
Continuous time signals (CT signals) - Discrete time signals (DT signals) -
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Step, Ramp, Pulse, Impulse, Sinusoidal, Exponential, Classification of CT
and DT signals - Periodic & A periodic signals, Deterministic & Random
signals, Energy & Power signals-CT systems and DT systems-Classification
of systems—Static & Dynamic, Linear & Nonlinear, Time-variant & Time-

invariant, Causal & Non causal, Stable & Unstable.

(iv) Control System:- Introduction to Control Systems: Types of Control
Systems, Effect of Feedback Systems, Differential equation of Physical
Systems — Mechanical Systems, Electrical Systems, Analogous Systems.
Block diagrams and signal flow graphs, block reduction technique, Transfer
functions, Block diagram algebra and Signal Flow graph

o
w2
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No. Of units Time allotted (periods) Marks Allotted (%)
1 10 15
2 30 35
3 20 25
4 20 25
Total 80 100
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ESTIMATING AND COSTING IN ELECTRICAL
ENGINEERING

Subject Code - 084005 L|T|P
6-|-

RATIONALE

Adiploma holder in electrical engineering should be familiar to Indian Standards and
relevant Electricity Rules. Preparation of good estimates is a professional’s job,

UNITIII
Estimating and Costing (42 Periods)

Domestic installations; standard practice as per IS and IE rules. Planning of circuits,
sub-circuits and position of different accessories, electrical layout, preparing
estimates including cost as per schedule rate pattern and actual market rate (for house
of two room set along with layout sketch), single storey building, auditorium
hospital, cinema hall, computer networking, schools and others
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Industrial installations; relevant IE rules and IS standard practices, planning,
designing and estimation of installation for single phase motors of different ratings,
electrical circuit diagram, starters, preparation of list of materials, estimating and
costing exercises on workshop with singe-phase, 3-phase motor load and the light
load (3-phase supply system)

Service line connections estimate for domestic upto 10 KW and Industrial loads upto
20 KW (over-head and underground connections) commercial load upto 100 KW,
agriculture load 10 hp motor from pole to energy meter.

RECOMMENDED BOOKS

1. Electrical Installation, Estimating and Costing by JB Gupta, SK Kataria and
Sons, New Delhi 2. Estimating and Costing by SK Bhattacharya, Tata McGraw
Hill, New Delhi

3. Estimating and Costing by Surjeet Singh, Dhanpat Rai & Co., New Delhi
4. Estimating and Costing by Qurashi
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5. Estimating and Costing by SL Uppal, Khanna Publishers, New Delhi

6. Electrical Estimating and Costing by N Alagappan and B Ekambaram, TMH,
New Delhi

SUGGESTED DISTRIBUTION OF MARKS

No. Of Unit Time Allotted (periods) Marks Allotted(%)
1 12 15
2 18 20
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