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Semester-IV
Course Code DEEA-401
Course Title Electrical Testing and Commissioning
Number of Credits 4 (L:3; T:1; P:0)

Course objectives:

The aim of this course is to help the student to attain the following industry identified competency through various
teaching learning experiences: Follow standard safety procedures in testing and commissioning of electrical
equipment.

Course outcomes:

The theory, practical experiences and relevant soft skills associated with this course are to be taught and
implemented, so that the student demonstrates the following industry oriented COs associated with the above
mentioned competency:

a) Follow safety procedures with respect to earthing and insulation of electrical equipment

b) Select proper tools, equipment, for installation, testing, maintenance of electrical machines and transformers
c) Test and commission electrical equipment in accordance with IS codes

d) Make plans for troubleshooting electrical machines.

e) Undertake regular preventive and breakdown maintenance.

Unit — | Electrical Safety and Insulation

Do’s and don’ts regarding safety in domestic electrical appliances as well for substation/power station operators
Electrical safety in industry/power stations/ substations at the time of operation/ control/ maintenance. Fire
detection alarm, fire-fighting equipments Factors affecting life of insulating materials, classifications of insulating
materials as per 1S:1271-1958 ,Measuring insulation resistance by different methods such as i) Polarization,
ii)Dielectric absorption, iii) Megger and to predict the condition of insulation ,Reconditioning of insulation,

Insulating oil - properties of insulating oil, causes of deterioration of oil, testing of transformer oil as per IS 1866-1961

Unit — Il Installation and Erection

Concept of foundation for installation of machinery. Requirements of foundation for static and rotating electrical
machinery. Concept of leveling and aligning Procedure for leveling and aligning alignment of direct coupled drive,
effects of mis-alignment Installation of transformer as per [.S.-1886-1967 and procedure of installation of
transformer, Requirements of installation of pole mounted transformer Requirements of installation of rotating
electrical machines as per L.S. 900 - 1965 Devices and tools required for loading, unloading, lifting, and carrying heavy
equipment and precautions to be taken while handling them.

Unit— 11l Testing and Commissioning

Concept of testing, Objectives of testing. Roles of I.S.S. in testing of electrical equipment, Types of tests and concepts,
Routine tests, type tests, supplementary test, special tests, Methods of testing - Direct/Indirect/Regenerative testing.
Tolerances for the various items for equipment -transformer, induction motor, dc motor, synchronous machines
Commissioning, Tests before Commissioning for transformer, induction motor, alternator Testing of transformers
Testing of three-phase Induction motor. Testing of single-phase induction motor as per 1.5.990-1965. Testing of
synchronous machines, Testing of D.C. machines

Unit— IV Troubleshooting Plans

Internal and external causes for failure / abnormal operation of equipment. List of mechanical faults, electrical faults
and magnetic faults in the electrical equipment remedies, applications Use of tools like bearing puller filler gauges,
dial indicator, spirit level, megger, earth tester, and growler. Common troubles in electrical equipments and machines.
Preparation of trouble shooting charts for D.C. Machines, AC Machines and transformers.



Unit— V Maintenance

Concept of maintenance, types of maintenance, Routine, preventive and breakdown maintenance. Causes of failure of
electrical machines Preventive maintenance-procedure or developing maintenance schedules for electrical machines.
Factors affecting preventive maintenance schedules, Concept of TPM, Pillars of TPM Identification of different types of
faults developed such as mechanical/ electrical/ magnetic faults Maintenance schedules of the following as per L.S.S.

a) Distribution transformer as per 1.5.1886-1967 b) Single phase and three phase Induction motors. c) Batteries

Reference Books:

1. Deshpande.M. V. PHI Learning Pvt. Ltd., 2010, Design and Testing of Electrical Machines ISBN No 8120336453,
9788120336452.

2. Rao, BV S Asia Club House, First Reprint, 2011, Operation and Maintenance of Electrical Equipment Vol-I, ISBN No
8185099022

3. Rosenberg. Mc GRAW-HILL, 1st Edition, May 2003, Maintenance and Repairs, ISBN No 9780071396035

4. Sharotri, S.K. Glencoe/ Mcgraw- Hill; 2ndEdition , June 1969; Preventive Maintenance of Electrical Apparatus, ISBN
No 10: 007030839X 13: 978-0070308398
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Course objectives:
The aim of this course is to help the student to attain the following industry identified competency through various
teaching learning experiences: Maintain the proper functioning of power electronic devices.

Course outcomes:

The theory, practical experiences and relevant soft skills associated with this course are to be taught and
implemented, so that the student demonstrates the following industry oriented COs associated with the above
mentioned competency:

a) Select power electronic devices for specific applications.

b) Maintain the performance of Thyristors.

c) Troubleshoot turn-on and turn-off circuits of Thyristors.

d) Maintain phase controlled rectifiers.

€) Maintain industrial control circuits.

Unit — | Power Electronic Devices

Power electronic devices Power transistor: construction, working principle, V-I characteristics and uses. IGBT:
Construction, working principle, V-1 characteristics and uses. Concept of single electron transistor (SET) - aspects of
Nano- technology.

Unit — Il Thyristor Family Devices

SCR: construction, two transistor analogy, types, working and characteristics. SCR mounting and cooling. Types of
Thyristors: SCR, LASCR, SCS, GTO, UJT, PUT, DIAC and TRIAC Thyristor family devices: symbol, construction, operating
principle and V-I characteristics. Protection circuits: over-voltage, over-current, Snubber, Crowbar.

Unit— Il Turn-on and Turn-off Methods of Thyristors

SCR Turn-On methods: High Voltage thermal triggering, [llumination triggering, dv/dt triggering, Gate triggering.

Gate trigger circuits - Resistance and Resistance-Capacitance circuits. SCR triggering using UJT, PUT: Relaxation
Oscillator and Synchronized U]T circuit. Pulse transformer and opto-coupler based triggering. SCR Turn-Off methods:
Class A- Series resonant commutation circuit, Class B-Shunt Resonant commutation circuit, Class C-Complimentary
Symmetry commutation circuit, Class D -Auxiliary commutation, Class E- External pulse commutation, Class F- Line
or natural commutation

Unit— IV Phase Controlled Rectifiers

Phase control: firing angle, conduction angle. Single phase half controlled, full controlled and midpoint controlled
rectifier with R, RL load: Circuit diagram, working, input- output waveforms, equations for DC output and effect

of freewheeling diode. Different configurations of bridge controlled rectifiers: Full bridge, half bridge with common
anode, common cathode, SCRs in one arm and diodes in another arm.

Unit—V Industrial Control Circuits

Applications: Burglar’s alarm system, Battery charger using SCR, Emergency light system, Temperature controller
using SCR and; [llumination control / fan speed control TRIAC. SMPS. UPS: Offline and Online SCR based AC and DC
circuit breakers.



Reference Books:

1. Ramamoorty M., An Introduction to Thyristors and their applications, East-West Press Pvt. Ltd., New Delhi, ISBN:
8185336679.

2. Sugandhi, Rajendra Kumar and Sugandhi, Krishna Kumar, Thyristors: Theory and Applications, New Age
International (P) ltd. Publishers, New Delhi, ISBN: 978-0-85226-852-0.

3. Bhattacharya, S.K., Fundamentals of Power Electronics, Vikas Publishing House Pvt. Ltd. Noida. ISBN: 978-
8125918530.

4. Jain & Alok , Power Electronics and its Applications, Penram International Publishing (India) Pvt. Ltd, Mumbai,
ISBN: 978-8187972228.

5. Rashid , Muhammad, Power Electronics Circuits Devices and Applications, Pearson Education India, Noida, ISBN:
978-0133125900.

6. Singh, M. D. and Khanchandani, K.B., Power Electronics, Tata McGraw Hill Publishing Co. Ltd, New Delhi, 2008 ISBN:

9780070583894.

7. Zbar, Paul B., Industrial Electronics: A Text -Lab Manual, McGraw Hill Publishing Co. Ltd., New Delhi, ISBN: 978-
0070728226.

8. Graftham D.R., SCR Manual, General Electric Co., ISBN: 978-0137967711.
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List of practical to be performed:

. Test the proper functioning of power transistor.

. Test the proper functioning of IGBT.

. Test the proper functioning of DIAC to determine the break over voltage.

. Determine the latching current andholding current using V-I characteristics of SCR.

Test the variation of R, C in R and RC triggering circuits onfiring angle of SCR.

. Test the effect of variation of R, C in UJT triggering technique.

. Perform the operation of Class - A, B, C, turn off circuits.

. Perform the operation of Class -D, E, F turn off circuits.

. Use CRO to observe the output waveform of half wave controlled rectifier with resistive load and determine the
load voltage.

10. Test the performance of given SMPS, UPS.

11. Troubleshoot the Burglar’s alarm, Emergency light system, Speed control system, Temperature
control system.

©ONOUTAWNR
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Course objectives:

The aim of this course is to help the student to attain the following industry identified competency through various
teaching learning experiences: Maintain the proper functioning of the electrical transmission and distribution
systems.

Course outcomes:

The theory, practical experiences and relevant soft skills associated with this course are to be taught and
implemented, so that the student demonstrates the following industry oriented COs associated with the above
mentioned competency:

a) Interpret the normal operation of the electric transmission and distribution systems.

b) Maintain the functioning of the medium and high voltage transmission system.

c) Interpret the parameters of the extra high voltage transmission system.

d) Maintain the functioning of the low voltage AC distribution system.

e) Maintain the components of the transmission and distribution lines.

Unit — | Basics of Transmission and Distribution

Single line diagrams with components of the electric supply transmission and distribution systems. Classification of
transmission lines: Primary and secondary transmission; standard voltage level used in India. Classification of
transmission lines: based on type of voltage, voltage level, length and others Characteristics of high voltage for power
transmission. Method of construction of electric supply transmission system - 110 kV, 220 kV, 400 kV. Method of
construction of electric supply distribution systems - 220 V, 400V, 11 kV, 33 kV

Unit — Il Transmission Line Parameters and Performance

Line Parameters: Concepts of R, L and C of line parameters and types of lines. Performance of short line: Efficiency,
regulation and its derivation, effect of power factor, vector diagram for different power factor. Performance of
medium line: representation, nominal ‘T’, nominal ‘m’ and end condenser methods. Transposition of conductors and
its necessity. Skin effect and proximity effect.

Unit— Il Extra High Voltage Transmission

Extra High Voltage AC (EHVAC) transmission line: Necessity, high voltage substation components such as
transformers and other switchgears, advantages, limitations and applications and lines in India. Ferranti and Corona
effect. High Voltage DC (HVDC) Transmission Line: Necessity, components, advantages, limitations and applications.
Layout of monopolar, bi-Polar and homo-polar transmission lines. Lines in India. Features of EHVAC and HVDC
transmission line. Flexible AC Transmission line: Features, d types of FACTS controller. New trends in wireless
transmission of electrical power.

Unit— IV A.C Distribution System

AC distribution: Components classification, requirements of an ideal distribution system, primary and secondary
distribution system. Feeder and distributor, factors to be considered in design of feeder and distributor. Types of
different distribution schemes: radial, ring, and grid, layout, advantages, disadvantages and applications. Voltage drop,
sending end and receiving end voltage. Distribution Sub-Station: Classification, site selection, advantages,
disadvantages and applications. Single Line diagram (layout) of 33/11KV Sub-Station, 11KV /400V sub-station,
Symbols and functions of their components.



Unit— V Components of Transmission and Distribution Line

Overhead Conductors: Properties of material, types of conductor with trade names, significance of sag. Line supports:
Requirements, types of line structures and their specifications, methods of erection. Line Insulators: Properties of
insulating material, selection of material, types of insulators and their applications, causes of insulator failure,
derivation of equation of string efficiency for string of three suspension insulator, methods of improving string
efficiency. Underground Cables: Requirements, classification, construction, comparison with overhead

lines, cable laying and cable jointing.

Reference Books:

1. G.C. Garg, Utilization of Electric Power & Electric Traction, Khanna Book Publishing Co., New Delhi (ISBN: 978-93-
86173-355)

2. Mehta, V.K,, Principles of Power System, S. Chand and Co. New Delhi, ISBN: 9788121924962

3. Soni;Gupta; Bhatnagar, A Course in Electrical Power, Dhanpat Rai and Sons New Delhi, ISBN: 9788177000207

4. Gupta,].B., A Course in Power Systems, S.K. Kataria and sons, New Delhi, ISBN: 9788188458523

5. Theraja, B.L.; Theraja, AK,, A Textbook of Electrical Technology Vol. Ill, S.Chand and Co. New Delhi, ISBN :
9788121924900

6. Uppal,S.L., A Course in Electrical Power, S.K.Khanna Publisher New Delhi, ISBN : 9788174092380

7. Sivanagaraju S.; Satyanarayana S., Electrical Power Transmission and Distribution, Pearson Education, New Delhi, ,
ISBN:9788131707913

8. Ned Mohan, Electrical Power System: A First Course, Wiley India Pvt. Ltd. New Delhi, [ISBN:9788126541959

9. Gupta, B.R,, Power System Analysis and Design, S. Chand and Co. New Delhi, ISBN: 9788121922388

10. Kamraju, V., Electrical Power Distribution System, Tata McGraw-Hill, New Delhi,ISBN:9780070151413
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Course contents:
Laboratory work is not applicable for this course.

Following are the suggested student-related co-curricular activities which can be undertaken to accelerate the
attainment of the various outcomes in this course: Students should conduct following activities in group and prepare
reports of about 5 pages for each activity, also collect/record physical evidences for their (student’s) portfolio which
will be useful for their placement interviews:

a. Prepare a report based on transmission line network in Madhya Pradesh.

b. Collect the information on components of transmission line.

c. Evaluate transmission line performance parameters of a given line.

d. Library/ Internet survey of electrical high voltage line and HVDC lines.

e. Visit to 33/11 KV and 11KV /400V Distribution Substation and write a report Also one micro-project can be assigned
to the student. A suggestive list of micro-projects is given here. Similar micro-projects could be added by the concerned
faculty:

Prepare a power point presentation:

i. Extra High Voltage AC Transmission line.

ii. High Voltage DC Transmission line.

iii. Flexible AC Transmission line.

iv. New trends in wireless transmission of electrical power.
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Semester-1V
Course Code DEEA-404
Course Title Induction, Synchronous and Special Electrical Machines
Number of Credits 3 (L:3: T:0: P:0)

Course Objectives:
To introduce the concepts of ideal synchronous machines and poly-phase induction machines. Applications which will
be utilized in the electrical machines with its performance and theory of operation. Study of special machines.

Course outcomes:

The theory, practical experiences and relevant soft skills associated with this course are to be taught and
implemented, so that the student demonstrates the following industry oriented COs associated with the above
mentioned competency:

a) Maintain three phase induction motor used in different applications.

b) Maintain single phase induction motor used in different applications.

) Maintain three phase alternators used in different applications.

d) Maintain synchronous motors used in different applications.

e) Maintain FHP motors used in different applications.

Unit — | Three Phase Induction Motor

Working principle: production of rotating magnetic field, Synchronous speed, rotor speed and slip. Constructional
details of 3 phase induction motors: Squirrel cage induction motor and Slip ring induction motor. Rotor quantities:
frequency, induced emf, power factor at starting and running condition. Characteristics of torque versus slip (speed),
Torques: starting, full load and maximum with relations among them. Induction motor as a generalized transformer
with phasor diagram. Four quadrant operation, Power flow diagram Starters: need and types; stator resistance, auto
transformer, star delta, rotor resistance and soft starters. Speed control methods: stator voltage, pole changing, rotor
resistance and VVVF. Motor selection for different applications as per the load torque-speed requirements.
Maintenance of three phase induction motors

Unit — Il Single phase induction motors

Double field revolving theory, principle of making these motors self-start. Construction and working: Resistance start
induction run, capacitor start induction run, capacitor start capacitor run, shaded pole, repulsion type, series motor,
universal motor, hysteresis motor. Torque-speed characteristics for all of the above motors. Motor selection for
different applications as per the load torque-speed requirements. Maintenance of single phase induction motors

Unit— 1l Three phase Alternators

Principle of working, moving and stationary armatures. Constructional details: parts and their functions, rotor
constructions. Windings: Single and Double layer. E.M.F. equation of an Alternator with numerical by considering
short pitch factor and distribution factor. Alternator loading: Factors affecting the terminal voltage of alternator;
Armature resistance and leakage reactance drops. Armature reaction at various power factors and synchronous
impedance. Voltage regulation: direct loading and synchronous impedance methods. Maintenance of alternators

Unit— IV Synchronous motors

Principle of working /operation, significance of load angle. Torques: starting torque, running torque, pull in torque,
pull out torque. Synchronous motor on load with constant excitation (numerical), effect of excitation at constant load
(numerical). V-Curves and Inverted V-Curves. Hunting and Phase swinging. Methods of Starting of Synchronous
Motor. Losses in synchronous motors and efficiency (no numerical). Applications areas



Unit— V Fractional horse power (FHP) Motors

Construction and working: Synchronous Reluctance Motor, Switched Reluctance Motor, BLDC, Permanent Magnet
Synchronous Motors, stepper motors, AC and DC servomotors. Torque speed characteristics of above motors.
Applications of above motors.

Reference Books:

1. P.S. Bimbhra, Electric Machines, Khanna Book Publishing Co., New Delhi (ISBN: 978-93-86173- 294)

2. Mittle, V.N. and Mittle, Arvind. Basic Electrical Engineering, McGraw Hill Education New Delhi, ISBN
:9780070593572

3. Kothari, D. P. and Nagrath, 1. ]., Electrical Machines, McGraw Hill Education. New Delhi, ISBN:9780070699670

4. Bhattacharya, S. K, Electrical Machines, McGraw Hill Education, New Delhi, ISBN:9789332902855

5. Theraja, B.L., Electrical Technology Vol-II (AC and DC machines), S.Chand and Co. Ltd., New Delhi, ISBN :
9788121924375

6. Sen, S. K., Special Purpose Electrical Machines, Khanna Publishers, New Delhi, ISBN: 9788174091529

7.]Janardanan E. G, Special Electrical Machines, Prentice Hall India, New Delhi [ISBN: 9788120348806

8. Hughes E., Electrical Technology, ELBS

9. Cotton H,, Electrical Technology, ELBS
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List of practical to be performed:

1. Identify the different parts (along with function and materials) for the given single phase and three phase induction
motor.

2. Connect and run the three phase squirrel cage induction motors (in both directions) using the DOL, star-delta, auto-
transformer starters (any two)

3. Perform the direct load test on the three phase squirrel cage induction motor and plot the

i) efficiency versus output, ii) power factor versus output, iii) power factor versus motor current and iv) torque -
slip/speed characteristics.

4. Conduct the No-load and Blocked-rotor tests on given 3-f squirrel cage induction motor and determine the
equivalent circuit parameters.

5. Conduct the No-load and Blocked-rotor tests on given 3-f squirrel cage induction motor and plot the Circle diagram.
6. Control the speed of the given three phase squirrel cage/slip ring induction motor using the applicable methods:

i) auto-transformer, ii) VVVF.

7. Measure the open circuit voltage ratio of the three phase slip ring induction motor.

8. Conduct the direct load test to determine the efficiency and speed regulation for different loads on the given single
phase induction motor; plot the efficiency and speed regulation curves with respect to the output power.

9. Perform the direct loading test on the given three phase alternator and determine the regulation and efficiency.

10. Determine the regulation and efficiency of the given three phase alternator from OC and SC tests (Synchronous
impedance method)
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Course objectives:
The aim of this course is to help the student to attain the following industry identified competency through various
teaching learning experiences: Maintain the efficient operation of various types of solar power technologies

Course outcomes:

The theory, practical experiences and relevant soft skills associated with this course are to be taught and
implemented, so that the student demonstrates the following industry oriented COs associated with the above
mentioned competency:

a) Maintain the solar non-electric equipment.

b) Maintain CSP plants

) Maintain solar PV systems.

d) Maintain solar PV electronics and MPPT systems

e) Maintain off-grid and on-grid solar power plants.

Unit — | Solar Energy

Solar Map of India: Global solar power radiation Different types of Solar water heaters: Construction, working,
specifications and installation Solar Heating systems Solar drying and different types of Solar cookers Solar lighting.
Preventive maintenance of all of the above.

Unit — Il Concentrated Solar Power (CSP)

Concentrated Solar Power (CSP) plants or solar thermal electric systems Parabolic Trough: Construction, working and
specifications Parabolic Dish: Construction, working and specifications Power Tower, Fresnel Reflectors:
Construction, working and specifications Solar Stirling engines Preventive maintenance of all of the above

Unit— Il Solar PV Systems

Solar PV cell: Types construction, working, Typical specifications of solar cells Solar PV working principle: Series and
parallel connections of solar modules Solar Photovoltaic (PV) system: components layout and working. Solar modules,
arrays and their standard specifications Roof top and streetlight solar PV systems and typical specifications
Maintenance of these systems

Unit— IV Solar PV Electronics

Solar Charge controllers: working and specifications, switchgear and cables Batteries: Different types for solar PV
systems, maintenance and specifications Solar Inverters: working and specifications Signal conditioning systems:
working and specifications Solar Power tracking: construction, working, tilt angle, solar radiation, I-V, P-V
characteristics, maximum power point tracking (MPPT) Maintenance of these systems.

Unit—V Solar PV Off-grid and Grid Tied Systems

Solar off grid systems: layout and specifications Solar Grid tied (on grid) systems: Working principle of grid-tied dc-ac
inverter, grid synchronization and active power export Net metering: main features and working Solar-wind Hybrid
systems: Layout and specifications.



Reference Books:

1. Solanki, Chetan Singh, - Solar Photovoltaics: Fundamentals, Technologies and Applications, PHI Learning, New
Delhi, ISBN: 9788120351110

2. Kothari, D.P. et aL:Renewable Energy Sources and Emerging Technologies, PHI

3. David M. Buchla, Thomas E. Kissell, Thomas L. Floyd, - Renewable Energy Systems, Pearson Education New Delhi
,ISBN: 9789332586826

4. Rachel, Sthuthi, Earnest, Joshua; -Wind Power Technologies, PHI Learning

5. O0.P. Gupta, Energy Technology, Khanna Publishing House, ISBN: 978-93-86173-683
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Course objectives:
The aim of this course is to help the student to attain the following industry identified competency
through various teaching learning experiences: Maintain large wind power plants and small wind turbines

Course outcomes:

The theory, practical experiences and relevant soft skills associated with this course are to be taught and
implemented, so that the student demonstrates the following industry oriented COs associated with the above
mentioned competency:

a) Identify the various types of wind power plants and their auxiliaries.

b) Maintain the normal working of large wind turbines.

c) Optimize the aerodynamic and electric control of large wind power plants.

d) Troubleshoot the common faults of large wind power plants.

e) Maintain the normal working of small wind turbines.

f) Troubleshoot small wind turbines

Unit — | Wind Energy and Wind Power Plants

Wind power scenario in the world and India

Characteristics of Wind Energy: Wind movement, wind profile, roughness, effects of obstacles in wind path.

Types of Wind Power Plants (WPPs): Small and large wind turbines; Horizontal and Vertical axis; Upwind and
Downwind, One, Two and Three blades; constant and variable Speed; Geared, Direct-Drive and Semi-Geared (Hybrid)
WPPs; WECS, WEGs, WTs, WPPs,

WPP Tower Types: Lattice; tubular: steel, concrete, hybrid, ladders, cables.

WPP substation: Switchgear, transformers, inside layouts of Electric electronic panels at

block level.

Unit — Il Construction and Working of Large Wind Power Plants.

Wind Turbine Terminologies: Cut-in, cut-out and survival wind speeds, Threshold wind speeds, rated power,
nominal power, Wind Power Curve,

Major parts and Functions of WPP: Rotor blades, hub, nacelle, tower, electric sub-station, nacelle layouts of
Geared, Direct-Drive and Semi-Geared WPPs, Main shaft, gearbox, electric generator, electronic control panels
Rotation principles: Drag and Lift principle, thrust and torque of wind turbine rotor.

Different types of Sensors: Anemometer, wind vane, rpm sensors of main shaft and generator, temperature
sensors of nacelle, gearbox and generator; cable untwisting and vibration sensors.

Different types of Actuators: Electric and hydraulic pitching and yawing mechanisms, cable untwisting and braking
mechanisms

Unit— Il Aerodynamic Control, Electric Generators and Grid Connection

Aerodynamic Control of WPPs: Stall Pitch and Active Stall. Braking mechanisms of large WPPs.

Electric Generator Types: Working of Squirrel-Cage rotor Induction Generator (SCIG), Wound-Rotor Induction
Generator (WRIG), Doubly-Fed Induction Generator (DFIG), wound rotor and permanent magnet synchronous
generators. Electric grid connection of WPPs: Local Impacts and system wide impact



Unit— IV Maintenance of Large Wind Power Plants

General maintenance of WPPs: preventive maintenance schedule of actuators such as yaw control, pitch control,
braking mechanisms and sensors; oiling and greasing; electric and electronic equipment related; tower related; minor
repairs, some tips,

Scheduled Maintenance: of Stall and Pitch and Active Pitch controlled WPPs

Unscheduled maintenance: operational factors, design faults, wear and tear of components, spurious trip, Major
repairs. Software related, warranty and insurance related issues

Unit—V Construction and Working Small Wind Turbines

Types and working of different type of small wind turbines (SWT): Classification: Horizontal and Vertical axis, Upwind
and Downwind, One, Two and Three blades; Constant and Variable Speed; Direct-Drive and Geared; braking of SWTs
Parts of SWTs: Rotor, generator, gearbox, tower, electric control panel, tale vane, anemometer, wind vane,
temperature and rpm sensors. Working SWTs: Direct-drive and Geared. Electrical generators in SWTs: permanent
magnet synchronous generators, induction generators SWT towers: Lattice tubular type, hydraulic towers, ladders,
cables,

Reference Books:

1. Hau, Erich: Wind TurbinesSpringer-Verlag, Berlin Heidelberg, Germany, ISBN: 978-3-642- 27150-2

2. Rachel, Sthuthi, Earnest, Joshua; -Wind Power Technologies, PHI Learning, New Delhi, ISBN: 978-93-88028-49- 3;
E-book 978-93-88028-50-9

3. Gipe, Paul: Wind Energy Basics, Chelsea Green Publishing Co; ISBN: 978-1603580304

4. Wizelius, Tore, Earnest, Joshua - Wind Power Plants and Project Development, PHI Learning, New Delhi, ISBN:978-
8120351660

5. Bhadra, S.N,, Kastha, D., Banerjee, S, Wind Electrical Systems installation; Oxford University Press, New Delhi, ISBN:
9780195670936

6. O.P. Gupta, Energy Technology, Khanna Publishing House, New Delhi (ISBN: 978-93-86173-683)
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Semester-1V
Course Code DEEA-406
Course Title Minor Project
Number of Credits 2 (L:0: T:0: P:4)

Course Outcomes:

Build projects as per industry and society demands.

Guidelines:
Minor Project should cater to a small system required in laboratory or real life.

e After interactions with course coordinator and based on comprehensive literature survey/need analysis, the student shall

identify the title and define the aim and Preambles of Minor project.

e Student is expected to detail out specifications, methodology, resources required, critical issues involved in design and

implementation and submit the proposal within first week of the semester.

e The student is expected to exert on design, development and testing of the proposed work as per the schedule.



POLYTECHNIC ENGINEERING
Sri Satya Sai University of Technology &amp; Medical Sciences, Sehore (M.P.)
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Semester-1V
Course Code DEEA-407
Course Title Mandatory Course( Essence of Indian Knowledge and Tradition)
Number of Credits 0 (L:2: T:0: P:0)

Course Objectives:
1 To explore the intersections between modern scientific principles and traditional Indian knowledge systems, highlighting

their complementarities and unique contributions.

2To provide students with a comprehensive understanding of holistic health care practices, including Yoga and Ayurveda,
and their applications in promoting well-being.

3To impart knowledge about the historical and cultural significance of the Vedas and other ancient Indian texts, fostering
an appreciation for their enduring relevance in contemporary society.

Course outcomes:
1 Students will be able to critically analyze and apply concepts from both modern science and Indian knowledge systems

to contemporary health and wellness challenges.

2 Students will gain practical knowledge and skills in Yoga and other holistic health practices, enabling them to
incorporate these methods into their personal and professional lives for enhanced well-being.

3 Students will demonstrate an understanding of the historical and philosophical underpinnings of the Vedas and other
Indian scriptures, appreciating their influence on modern thought and practices in holistic health care.

1.Modern Science

2 .Indian Knowledge System
3 Yoga

4 Holistic Health care

5.9%,

Reference Books:

1. Cultural Heritage of India-Course Material by V. Sivaramakrishna-Bharatiya Vidya Bhavan, Mumbai, 5th
Edition, 2014

Modern Physics and Vedant by Swami Jitatmanand - Bharatiya Vidya Bhavan

The wave of Life by Fritzof Capra

Tarkasangraha of Annam Bhatta, Inernational by V N Jha- Chinmay Foundation, Velliarnad,Amaku,

Science of Consciousness Psychotherapy and Yoga Practices by RN Jha - Vidyanidhi Prakasham, Delhi, 2016
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