3.SYLLABUS
Course Name	: All Branches of Diploma in Engineering and Technology Subject Code	4040310
Semester	: III Semester
Subject title	: ELECTRONIC DEVICES AND CIRCUITS

OBJECTIVES:
On completion of the following units of syllabus contents, the students must be able to:
· Know the importance of Filters
· Know the construction, working principle and applications of Zener diode
· Know the construction, working principle and applications of Optoelectronic devices
· Know the biasing methods of Transistors and their applications
· Study the performance of special devices like UJT, FET
· Study the Concept of Feedback, different types of Negative feedback connections
· Know the Types of Transistor amplifiers, Transistor oscillators and their applications
· Study the performance of Special semiconducting devices like SCR, DIAC, and TRIAC
· Explain the concept of wave shaping circuits, Bistable Multivibrator and Schmitt trigger
· Study the working principle of Clippers, Clampers, Voltage Multipliers and their applications
 
 
  
 
 
 
 
 
 
 
 
 


Contents: Theory

DETAILED SYLLABUS

	Unit 
	Name of the topics 
	Hours

	 


 
 
 
 
 
 
	I



 
	
FILTERS, ZENER DIODES AND OPTO-ELECTRONIC DEVICES 1.1: FILTERS
Definition - Types - Capacitor filter - Inductor filter - L section filter - Pi section
and RC filter - Comparison and Applications of Filters
	 
 
	

5

	
	
	1.2: ZENER DIODE
	
	5

	
	
	Construction, Working principle and Characteristics of Zener Diodes- Zener
	
	

	
	
	Breakdown-Avalanche breakdown- Zener diode as a Voltage regulator.
	
	

	
 
 
 
	II
	
BIPOLAR JUNCTION TRANSISTOR (BJT), FIELD EFFECT TRANSISTOR (FET) AND UNI JUNCTION TRANSISTOR (UJT)
: BIPOLAR JUNCTION TRANSISTOR
Transistor biasing: Need for biasing - Types- Fixed bias, Collector to base bias and Self bias (Operation only, no derivation of circuit elements and parameters)– Define: Stability factor - Operation of Common Emitter Transistor as an Amplifier and as a switch.
: FIELD EFFECT TRANSISTOR (FET)
Construction – Working principle–Classification - Drain and Transfer Characteristics -Applications–Comparison between FET and BJT - FET amplifier (common source amplifier).
: UNIJUNCTION TRANSISTOR (UJT)
C onstruction- Equivalent Circuit-Operation-Characteristics- UJT as a relaxation oscillator. 
	 
	


7





 
 
 
5




4
 
 

	
	


 
	
	
	

	III
	
FEEDBACK, AMPLIFIERS AND OSCILLATORS
	

	
	3.1: FEEDBACK
	6

	
	Concept - effects of negative feedback-Types of negative feedback connections
	

	
	- Applications
	

	
	3.2: AMPLIFIERS
	6

	
	Transistor amplifiers - Types - RC coupled amplifier - Working and Frequency
	

	
	response characteristics –Working of Common Collector Amplifier (Emitter
	

	
	follower)
	

	
	3.3: OSCILLATORS
	4

	
	Transistor	oscillators–Conditions	for	oscillation	(Barkhausen	criterion)-
	



	
	Classifications– Hartley  Oscillator–  Colpitts  Oscillator
oscillator.
	–
	RC Phase shift
	

	 



 
 
 
 
	
IV
	SPECIAL SEMICONDUCTING DEVICES (SCR, DIAC AND TRIAC) 4.1:SCR (SILICON CONTROLLED RECTIFIER)
Symbol – Layered Structure – Transistor analogy - W orking–VI characteristics– Applications -	Comparison between SCR and Transistor
: DIAC (Diode for Alternating Current)
Symbol – Layered structure - Working – VI characteristics- Applications
: TRIAC (Triode for Alternating Current)
Symbol – Layered structure - Working – VI characteristics- Applications
	 
 
	


5

	
	
	
	
	
5

	
	
	
	

 
	
4 
 

	 
V
	WAVE SHAPING CIRCUITS
	

	
	5.1: CLIPPERSAND CLAMPERS
Construction	and	working	of	Positive,	Negative
	
and
	
biased
	
Clippers
	
-
	
5

	
	Construction and working of Positive and Negative Clamper
	

	
	5 . 2 : Voltage Multipliers
	

	
	Construction and working of Voltage Doubler and Tripler .
	3

	
	5.3: Multivibrator and Schmitt Trigger
	

	
	Construction – Working – Waveform of Astable and Monostable Multivibrator
	

	
	using Transistors and Schmitt Trigger using Transistors.
	5




Course Name	: Diploma in Electrical and Electronics Engineering Subject Code		4030320
Semester	III
Subject Title	: ELECTRICAL CIRCUIT THEORY


OBJECTIVES:


· Explain the concept of Resistance, Capacitance and analyze different Circuit Elements, Energy Sources and analysis of Networks by Kirchhoff‟s Laws.
· Analyze the concepts of Nodal and Mesh Analysis and Analyze different Theorems for DC Circuits.
· Analyze Single Phase Circuits using Resistor, Inductor & Capacitor Elements.

· Analyze Balanced Three Phase AC Circuits and perform the Three Phase Power Measurement Calculations.

· Explain the Concept of storage batteries, care, maintenance and applications.

 
 

DETAILED SYLLABUS

Contents: Theory


	Unit
	Name of the Topics
	Hours

	



I
	DC CIRCUITS
Basic Concepts of Current, EMF, Potential Difference, Resistance and Resistivity– Ohm‟s Law –Work, Power, Energy- Resistance in Series, Parallel and Series - Parallel Circuits – Kirchhoff‟s Laws
– Concept of Capacitance - Capacitors in Series and in Parallel -
Problems in the above Topics.
	



18

	



II
	CIRCUIT THEOREMS

Definitions of Node, Branch and Network – Mesh Equations–Nodal Equations–Star / Delta Transformations – Superposition Theorem
–  Thevenin‟s  Theorem  –Norton‟s  Theorem  –  Maximum  Power Transfer Theorem. (Problems in DC Circuits only)
	



18

	




III
	SINGLE PHASE CIRCUITS

Definitions of Sinusoidal Voltage and Current– Instantaneous, Peak, Average and Effective Values – Form Factor and Peak Factor (Derivation for Sine Wave) – Pure Resistive, Inductive and Capacitive Circuits –RL, RC, RLC Series Circuits – Impedance
– Phase Angle – Use of „J‟ Notations–Rectangular and Polar Coordinates - Phasor Diagram
Power and Power Factor – Power Triangle – Apparent Power, Active and Reactive Power– Parallel Circuits (Two Branches Only)- Conductance, Susceptance and Admittance–Problems in all above topics.
RESONANCE
Concept of Series Resonance – Parallel Resonance (R, L & C)- Applications (No Problems)
	



10













8



	
	





IV
	THREE PHASE AC CIRCUITS
Three Phase AC Systems-Phase Sequence –Necessity of Three Phase System–Concept of Balanced and Unbalanced Load - Balanced Star & Delta Connected Loads–Relation between Line andPhase Voltages and Currents – Phasor Diagram
Three Phase Power – Power Factor – Three Phase Power and
Power Factor Measurement by Single Wattmeter and Two Wattmeter  Methods–Problems in all Topics.
	

8





10
	

	
	






V
	STORAGE BATTERIES
Classification of cells – Construction, Chemical action and physical changes during charging and discharging of Lead Acid, Nickel Iron and Nickel Cadmium Cells – Advantages and Disadvantages of Nickel Ion and Nickel Cadmium Cells over Lead Acid Cell - indication of fully charged and discharged battery – defects and their remedies – capacity - AH efficiency and WH efficiency (no problems) – methods of charging - care and maintenance – applications – maintenance free batteries – Lithium Cells, Lithium -
Ion Cells and Mercury Cells – Concept of Recharged Cell.
	







17
	






Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030330
Semester	:	III Semester
Subject Title	:	ELECTRICAL MACHINES-I


OBJECTIVES

Students will be able to:

1. Explain the concept Electromagnetism and Principles.

2. Know the constructional details and working principles of DC Machines and	Transformers.

3. Evaluate the performance of DC Generators, Motors and Transformers.

4. Study the applications of DC Generator, Motor and Transformer for	specific fields.

 
 





Contents: Theory

DETAILED SYLLABUS


	Unit
	Name of the Topics
	Hours

	





I
	DC GENERATORS
Review  of   electromagnetic   induction   –   Faraday‟s   laws   –Lenz‟s   law   - Fleming‟s right hand rule – Principle of operation of D.C. generator – Construction of D.C. generator – Types of armature windings(No Winding diagram) – EMF equation(Simple problems) –Types of D.C. generators – No load and load characteristics of DC generators – Causes of failure to build-up voltage and remedy – armature reaction – methods of compensating armature reaction – process of commutation – methods of improving commutation. Load characteristics of DC generators –
Applications of DC generators
	





15

	





II
	DC MOTORS
Principle of operation of D.C. Motor – Fleming‟s left-hand rule – Construction Back emf – Torque equation – Types of DC motors –Torque- current, Speed-current, Speed- Torque characteristics of different DC motors – Speed control of DC motors– Field control and armature control – necessity of Starters– 3 Point and 4 Point starters –losses in D.C. Machines – Testing of D.C. Machines – Predetermination of efficiency of motor and generator by Swinburne‟s test – Problems in the above topics –
Applications of D.C. Motors.
	




15

	





III
	SINGLE PHASE TRANSFORMER
Principle of operation – Constructional details of core and shell type Transformers – EMF Equation – Voltage ratio –Transformer on No load – Transformer Full load – Current ratio – Phasor diagram on no load and Full load at different power factors. O.C. test, S.C. test –Determination of equivalent circuit constants– Determination of voltage regulation and efficiency – Condition for maximum efficiency– All day efficiency – Problems on the above topics - polarity test–Parallel operation of Single
Phase transformers– Auto transformer –principle – Applications of
	





15



	
	transformers – Energy Efficient Transformer – Dry Type Transformer &
Amorphous Core Transformer.
	
	

	



IV
	THREE PHASE TRANSFORMER
Three phase Transformer – construction, types of connections of transformer. Parallel operation of three phase transformers – grouping of transformers – Pairing of transformers - Load sharing of transformers with equal and unequal ratings –Cooling of transformers – Various cooling arrangements – Transformer accessories – conservator, breather,
explosion vent, bucholz relay – ON load and OFF load tap changer.
	



15

	




V
	MAINTENANCE OF DC MACHINES AND TRANSFORMERS
Maintenance – Importance, Preventive and Breakdown maintenance - Advantages of preventive maintenance - Causes of Sparking in Commutators – Defects in Commutators and Remedies – Resurfacing of Commutators and Brushes – Maintenance of Brush Holder – Staggering of Brushes, Brush Pressure - Defects in DC Armature winding – Maintenance of Earthing of DC Machines.
Maintenance of Transformer Oil - Transformer oil tester – Acidity test, BDV
Test - Earthing – Measurement of earth resistance.
	




13










Course Name	: All Branches of Diploma in Engineering and Technology Subject code		4040340
Semester	III

Subject title	: ELECTRONIC DEVICES AND CIRCUITS PRACTICAL

OBJECTIVES:
On completion of the following experiments, the students must be able to
· Know the Cold Checking of Active and Passive Component
· Find out the Unknown Resistance value of a Resistor using Colour Coding
· Find out the Unknown Capacitance value of a Capacitor using Colour Coding

· Find out the Unknown Inductance value of an Inductor using Colour Coding
· Understand the concept, working principle and applications of PN Junction diode
· Understand the concept, working principle and applications of Zener diode
· Understand the concept, working principle and applications of BJT and FET
· Understand the concept, working principle and applications of UJT
· Understand the concept, working principle and applications of SCR
· Understand the concept, working principle and applications of DIAC and TRIAC
· Understand the concept, working principle and applications of Clippers and Clampers
· Understand the concept, working principle and applications of various types of Negative feedback amplifiers
· Understand the concept, working principle and applications of Astable Multivibrator












DETAILED SYLLABUS
Contents: Practical
Exercises
Note: At least 5 experiments should be done using Soldering board / Bread board
1. Construct a circuit to test the forward and reverse bias characteristics of a PN Junction Silicon diode. Find the value of its cut-in voltage 
2. Construct a circuit to test the forward and reverse bias characteristics of a Zener diode. Find the value of its reverse breakdown voltage 


3. Construct a Full wave (center tapped) rectifier and test its input and output waveforms with and without Capacitor filter. Find its maximum voltage. 
4. Construct a Full wave (Bridge) rectifier and test its input and output waveforms with and without Capacitor filter. Find its maximum voltage. 
5. Construct a Common Emitter Transistor circuit and test its input and output characteristic curves. 
6. Construct a Common Source Field Effect Transistor circuit and test its drain and transfer characteristic curves. 
7. Construct a circuit to test the Turning on and Turning off characteristics of SCR and find out the forward break over voltage, the value of Latching and Holding currents. 
8. Construct a circuit to test the bidirectional characteristics of DIAC and plot its switching characteristics. Construct a circuit to test the bidirectional characteristics of TRIAC and plot its switching characteristics. 
9. Construct a Common emitter amplifier circuit and test its frequency response characteristics with and without Current series feedback introduced in it.  
10. Construct a circuit to test the switching characteristics of Astable Multivibrator  
11. Construct a circuit to test the negative resistance Characteristics of UJT. 
 













Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	4030350
Semester	: III Semester
Subject Title	: ELECTRICAL CIRCUITS AND MACHINES PRACTICAL

OBJECTIVES
On completion of this Practical Subject, the Students will be able to:
· Make the various Circuit connections in Machines Laboratory.
· Practically prove all the Theorems and Principles which are dealing with DC Current.
· Understand the Characteristics of Electrical Machines and to determine the Efficiency of the Machines.
· Test the performance of Transformer to find its Efficiency, Voltage Regulation and Characteristics.
· Study the various Speed Control Methods of DC Motor.

DETAILED SYLLABUS
ELECTRICAL CIRCUITS AND MACHINES PRACTICAL LIST OF EXPERIMENTS:
CIRCUITS:
1. Verification of Super Position Theorem with two different DC Voltages for a common load.
2. Verification of Thevenin‟s Theorem with DC Supply
3. Measurement of Power
a. using Ammeter and Voltmeter
b. using Wattmeter for Single Phase Resistive Load.
MACHINES:
4. No load and FULL Load Characteristics of Self Excited DC Shunt Generator.
5. Load Characteristics of Self Excited DC Series Generator.
6. Load Test on DC Shunt Motor and Draw the Performance Curve.
7. Load Test on DC Series Motor and Draw the Performance Curve.
8. Predetermine the Efficiency of DC Machines by Swinburne‟s Test.
9. Speed Control of DC Shunt Motor by
a. Armature Control Method
b. Field Control Method
10. Load Test on Single Phase Transformer
11. Load Test on Three Phase Transformer
12. Predetermine the Efficiency and Regulation of Single-Phase Transformer by conducting O.C and S.C Tests
13. Find the Equivalent Circuit Constants of Single-Phase Transformer by conducting O.C and S.C Tests.
14. Connect two Single Phase Transformers for Parallel Operation.
15. a) Perform Breakdown Test And determine the Dielectric Strength of Transformer Oil
b) Conduct Acidity Test on Transformer Oil.


Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	: 4030360
Semester	: III Semester

Subject Title	: ELECTRICAL WORKSHOP PRACTICAL


OBJECTIVES
At the end of the practical the students will be able to:
· Identify and use the tools used in servicing of Electrical Appliances.
· Assemble the various parts of Domestic Appliances.
· Make the Electrical Connections and test their performance.

DETAILED SYLLABUS LIST OF EXPERIMENTS:
1. Familiarization of tools used for Electrical repair works and personal Protection Equipments.
2. Dismantling of Electrical Iron Box, identifying the parts, checking theconditions, assembling, and testing.
3. Dismantling of Mixer Grinder, identifying the parts, checking the conditions,assembling and testing.
4. Dismantling of Wet Grinder, identifying the parts, checking the conditions, assembling, and testing.
5. Assembling the accessories of Ceiling Fan, test the connections of winding& Capacitor and run the Fan with Speed Regulator.
6. Connect the Battery and Inverter to supply partial load in a Domestic Wiring during Mains Failure.
7. Assembling and testing of 15watts LED Light.

8. Battery Charging through Solar Panel. Connect Solar Panel to chargeBattery through Charge Controller.
9. Dismantling of Induction Heater, identifying the parts, checking theconditions, assembling, and testing
10. Dismantling of Microwave Oven, identifying the parts, checking theconditions, assembling and testing.





Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	: 4030370
Semester	: III Semester
Subject Title	: WIRING & WINDING PRACTICAL

OBJECTIVES

At the end of this Practical Course the Students should be able to:
· Execute the Emergency Alarm Circuit
· Execute the wiring for Single Phase Service Connection with necessary items.
· Execute the wiring of Three Phase Supply using 3 Rotary Switches, MCB and DB tochange the Phases by connecting Single Phase Lamp Load
· Execute the wiring to controlling the intensity of Lamp by six places by using two 2-Way Switches and 4 Intermediate Switches.
· Execute the wiring to connect a Single- Phase Motor with Main Switch, D.O.L Starterand M.C.B
· Execute The Wiring to Connect A 3 Phase Induction Motor with Main Switch, Star
/ Delta Starter and E.L.C.B.
· Execute the wiring to control lamps (Sodium Vapor Lamp, Mercury Vapor Lamp, Fluorescent Lamp)
· Execute the wiring for Test Board with necessary items.
· Execute the Go down /Tunnel wiring
· Prepare winding for Transformer and No Volt Coil.
· Give end connections for 3 Phase Induction Motor Winding.
· Testing of faulty Ceiling Fan.




DETAILED SYLLABUS

Contents: Practical Name of the Topics: WIRING
1. Emergency alarm wiring with 3 Bells and 3 Pushbuttons.
2. House Wiring for a Service Connection with Single Phase Digital Energy Meter Cutout, Main Switch, 4 Way D.B, Indicator Lamp.
3. Wiring and Testing of 3 Phase Supply using 3 Rotary Switches, MCB and DB to change the Phases by connecting Single Phase Lamp Load.
4. Controlling a Lamp by Six Places by using Two, 2-Way Switches& Four Intermediate Switches.













WINDING
5. 
Wiring of Single-Phase Motor using Single Phase Main Switch, D.O.L Starter and MCB.
6. Wiring of Three Phase Induction Motor with Main Switch,Star/Delta Starter and ELCB.
7. Wiring of Sodium Vapor and Mercury Vapor Lamp.
8. Wiring and troubleshooting the Fluorescent Tube light.
9. Design and implement a Test Board with Indicator Lamp, FuseUnit to Test Electrical Appliances.
10. Go down / Tunnel wiring using 4 Lamps.



1. Design, construct and test a 230/12-0-12 Volt, 500mA Transformer.

2. Design No Volt Coil for a 230/440 AC Contactor.
3. Demonstrate the end connection for a 3 Phase Induction MotorWinding for a 2 Poles / 4Pole Operations.
4. Dismantling a faulty Ceiling Fan and identify the fault, run the fanafter rectifying the fault.





Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030410
Semester	:	IV
Subject Title	:	Electrical Machines – II



OBJECTIVES
. The students will be able to understand the concepts of:
· Alternator Principle, Construction and their Types, EMF Induced and Cooling Techniques of Machines
· Performance of an Alternator, Testing, Characteristics, Parallel Operation, Load Sharingetc.,
· Three Phase Induction Motor, Principle, Construction, Types, Characteristics and Applications, Starting Methods
· Single Phase Motor Types, Construction, Characteristics and Applications, Synchronous Motor, Starting, Construction, Characteristics and Applications
· Maintenance of Induction Motors and Starters.



Contents: Theory

DETAILED SYLLABUS

 
 

	Unit
	Name of the Topics
	Hours

	





I
	ALTERNATOR PRINCIPLES AND CONSTRUCTION
Basic Principle of Alternators – Types of Alternators – Stationary Armature Rotating Field – Advantages of Rotating Field – ConstructionDetails of Alternator – Salient Pole Rotor – Cylindrical Type Rotor – Types of A.C. Armature Windings – Types of Slots – Full Pitch and ShortPitched Windings – Phase Spread Angle and Effect of Distribution Factor – Pitch Factor – Relation between Frequency, Speed and Number of Poles – EMF Equation – Problems
Methods of obtaining Sine Wave – Critical Speed of Rotor – Ventilation of Turbo Alternators – Advantages of Hydrogen Cooling
and its Precaution – Excitation and Exciters.
	10











2

	







II
	ALTERNATOR PERFORMANCE AND TESTING
Load Characteristics of Alternators – Reason for Change in Terminal Voltage –Qualitative Treatment of Armature Reaction for various Power Factor Loads – Effective Resistance – Leakage Reactance
– Synchronous Reactance, Synchronous Impedance – Voltage Regulation – Determination of Voltage Regulation of Alternator by Direct Load Test - Pre-Determination of Regulation of Alternator by Indirect Method (EMF, MMF, and ZPF).
Necessity and conditions for Parallel Operation of Alternators – Synchronizing by Dark Lamp Method, Bright Lamp Method, Dark - Bright Lamp Method and Synchro scope Method– Synchronizing Current, Synchronizing Power and Synchronizing Torque – Load Sharing of
Alternators –Infinite Bus Bar.
	


10








6

	




III
	THREE PHASE INDUCTION MOTOR
Rotating Magnetic Field – Principle of Operation of Three Phase Induction Motors – Slip and Slip Frequency – Comparison between Cage and Slip Ring Induction Motors –Development of Phasor Diagram – Expression for Torque in Synchronous Watts – Slip-Torque Characteristics – Stable and Unstable Region – No Load Test and Blocked Rotor Test – Development of Approximate Equivalent Circuit
– Problems on the above topics- Simplified Circle Diagram
	10



 
 

	
	Determination of Maximum Torque, Slip (Problems Not Required) – Starting Torque and Starting Current Expression – Relationship between Starting Torque and Full Load Torque – Speed Control of Induction Motors.
Starters of Induction Motors – Direct online Starter and Its Merits for Cage Motors – Star Delta Starter- Auto Transformer Starter - Rotor Resistance Starter – Cogging –Crawling in Induction Motor– Double
Cage Induction Motor-Induction Generator.
	




6

	
	SINGLE PHASE INDUCTION MOTOR
	8

	







IV
	Single Phase Induction Motors – Not Self Starting – Methods of Making itself Starting – Construction, Working Principle – Phasor Diagram-Slip Torque Characteristics- Split Phase Motor - Capacitor Motor - Shaded Pole Motor - Repulsion Motor - Universal Motor – Operation of Three Phase Motor with Single Phase Supply.
SYNCHRONOUS MOTOR
Principle of Operation –Not Self Starting – Methods of Starting–Effects of Excitation on Armature Current and Power Factor– „V‟ Curve and Inverted „V” Curve of Synchronous Motor – The Phenomenon of Hunting and Prevention of Hunting by Damper Winding – Comparisonbetween Synchronous Motor and Three Phase Induction
Motor - Applications -Problems on Power Factor Improvement.
	









7

	






V
	MAINTENANCE OF INDUCTION MOTORS AND STARTERS
BIS Publication Dealing with The Code of Practice of Induction Motors and Starters – Classification of Cage Motor – Continuous Rating and Intermittent Rating – Various Types of Enclosures – Specifications of Motors – Selecting the Cable Rating – Single Phase Prevention using
Current Operated Relay – Commissioning - Annual Maintenance
	7

	
	Selection of Starters of Induction Motor – Common Induction Motor Troubles and their Remedies – Causes of Noise and Vibration – Care ofBearings – Static Balancing – Degreasing – Vacuum Impregnation - Varnishing – Effect of Unbalanced Supply on the Performance of
Induction Motor.
	

7



Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	4030420
Semester	: IV Semester

Subject Title	: MEASUREMENTS, INSTRUMENTS AND TRANSDUCERS



OBJECTIVES
At the end of the Semester, Students will be able to:

· To define basic measurement terms.
· To learn about various operating Forces and effects used in Instruments.
· To study the construction and working of Moving coil and Moving Iron instruments, CT and PT and Electrostatic Voltmeter.
· To understand the measurement of Resistance using different means.
· To study Single Phase and Three Phase Power Measurement using Wattmeter.
· To study the construction and working of Single Phase, Three Phase Energy Meter and study about calibrations.
· 	To study the construction and working of Power Factor Meters, and Phase Sequence Indicators.
· To study about the Frequency Measurement using different types of Frequency Meters.
· To learn about the measurement of Inductance and Capacitance using Bridges.
· To study about CRO and its applications.



DETAILED SYLLABUS

CONTENTS: Theory

	UNIT
	NAME OF THE TOPICS
	HOUR S

	





I
	CLASSIFICATION AND CHARACTERISTICS OF INSTRUMENTS

General - Definition of Measurement – Functions of Measurement System (Indicating, Recording and Controlling Function) – Applications of Measurement Systems – Classification – Absolute and Secondary Instruments – Indicating Recording and Integrating Instruments –Analog and Digital
Definition of True Value, Accuracy, Precision, Error and Error Correction – Instrument Efficiency – Effects used in Instruments – Operating Forces – Deflecting, Controlling and
Damping Forces.
	


10





5

	









II
	MEASUREMENT OF CURRENT, VOLTAGE AND RESISTANCE

Types of Instruments – Construction, Working and Torque Equation of Moving Coil, Moving Iron, Dynamometer Type (Shaded Pole) Instruments – Extension of Instrument Range Using Shunts and Multipliers. (Calculation, Requirements and Simple Problems). Tong Tester – Electrostatic Voltmeter – Rectifier Type Instruments –Instruments Transformers CT and PT
– Testing, Errors and Characteristics of CT and PT.


Classification of Resistance – Measurement using Conventional Method – (Ammeter – Voltmeter Method) Measurement of Low Resistance using Kelvin‟s Bridge Ohmmeter – Measurement of Medium Resistance using Wheatstone Bridge – High Resistance using Megger - Earth Resistance- –u Earth Tester –
Multimeters.
	

10









5



 
 

	







III
	MEASUREMENT OF POWER, POWER FACTOR AND FREQUENCY

Power in D.C and A.C Circuits – Watt Meters in Power Measurement  –Measurement of Energy in AC Circuits – Single Phase and Three Phase Energy Meters Construction and Operation –- Digital Energy Meter.
Power Factor Meters – Single Phase Electro Dynamometer Type
– Construction and Working – Phase Sequence Indicator – Phase Difference Measurement using Synchro scope –Tri-vector Meter – Merz Price Maximum Demand Indicator. Frequency Measurement
Frequency Meter – Digital Frequency Meter (Simplified Block Diagram)
	




7




8

	





IV
	MEASUREMENT OF L, C PARAMETERS, WAVEFORMS AND SIGNAL CONDITIONERS

Inductance – Maxwell‟s Inductance Bridge – Andersons Bridge – Measurement of Capacitance using Schering Bridge.
CRO – Block Diagram – CRT – Applications - Measurements of Voltage, Frequency and Phase Difference Using CRO – Digital Storage Oscilloscope – Block Diagram.
SIGNAL   CONDITIONER:   Basic   Components   of   Signal
Conditioning System
	

5



5


3

	







V
	SENSORS AND TRANSDUCERS
Definition – Types of Transducers
PASSIVE TRANSDUCERS:
Resistive Transducer – Strain Gauge – Capacitive Transducer – Inductive Transducer – Proximity Sensor – Construction and Operation of LVDT and RVDT
ACTIVE TRANSDUCERS:
RTD – Thermistor - Thermocouple – Synchrous – Piezoelectric Transducer-Measurement of Pressure and Vibration – Hall Effect Transducer – Photovoltaic Transducer – Photoconductive Transducer.
TELEMETRY: Block Diagram and its Applications
	
8










7




Course Name	: All Branches of Diploma in Engineering and Technology Subject Code		4040430
Semester	IV
Subject title	: ANALOG AND DIGITAL ELECTRONICS


OBJECTIVES:
On completion of the following units of the syllabus contents, the students must be able to
· Understand the basics of operational amplifier.
· Know the op-amp applications.
· Know the waveform generator and Active filter.
· Know the concept of D/A and A/D converters
· Know the applications of Special function IC, IC 555 Timer.
· Understand various Number Systems used in Digital Circuits
· Understand basic Boolean postulates and laws.
· Understand the De-Morgan‟s theorem.
· Understand the concept of Karnaugh Map.
· Learn about Basic logic Gates.
· Study about Boolean techniques.
· Learn the different digital logic families
· Learn arithmetic circuits- Adder/Subtractor
· Understand the encoder/decoder & MUX / DEMUX
· Understand the concept of parity Generator and checker
· Understand various types of flip-flops.
· Understand various types of counters
· Understand various modes of shift registers
· Understand various types of memories

 
 

 



Contents: Theory



DETAILED SYLLABUS


	Unit
	Name of the topics
	Hours

	





I
	
LINEAR ICS AND OP-AMPS 1.1: OPERATIONAL AMPLIFIER
Ideal Op-Amp – Block diagram and Characteristics – Op-amp parameters CMRR – Slew rate – Concept of Virtual ground
: APPLICATIONS OF OP-AMP
Inverting amplifier –Summing amplifier – Non inverting amplifier – Voltage follower -	Comparator – Zero crossing detector – Integrator – Differentiator- waveform generation (Schmitt Trigger only)–RC Low pass Active filter.
: OP-AMP SPECIFICATIONS
OP-amp 741 – Symbol – Pin diagram – Specifications
	
4



4




2

	









II
	
A/D, D/A, SPECIAL FUNCTION ICs AND IC VOLTAGE REGULATORS 2.1: SAMPLING AND QUANTIZATION
: A/D CONVERTER
Analog to digital conversion using Ramp method – Successive approximation method – Dual slope method – Specifications of A/D converter
: D/A CONVERTER
Basic concepts – Weighted Resistor D/A converter – R-2R Ladder D/A converter
– Specifications of DAC IC
: SPECIAL FUNCTION ICs
: IC 555 Timer – Pin diagram - Functional Block diagram of IC 555 in Astable and Monostable Multivibrator mode - Schmitt trigger using IC 555 2.4.2: IC 565-PLL-Pin Diagram-Functional Block diagram of IC 565
2.4.3: IC 566-VCO-Pin Diagram-Functional Block diagram of IC 566
2.5.: IC VOLTAGE REGULATORS
Positive IC Voltage Regulators: 78XX - Negative IC Voltage Regulators: 79XX and General-purpose IC Voltage Regulators using LM 723.
	

2



3



2



3




3


 	 

	












III
	
BOOLEAN ALGEBRA AND ARITHMETIC OPERATIONS 3.1: NUMBER SYSTEMS
Decimal – Binary – Octal – Hexadecimal – BCD – Conversion from one number system to other – Boolean Algebra – Basic laws and Demorgan‟s Theorems
: UNIVERSAL GATES
Realization of basic logic gates using universal gates NAND and NOR -Tristate Buffer circuit
: PROBLEMS USING 2, 3, AND 4 VARIABLES
Boolean expression for outputs – Simplification of Boolean expression using Karnaugh map (up to 4 variable)- Constructing logic circuits for the Boolean expressions
:ARITHMETIC OPERATIONS
Binary Addition-Binary Subtraction-1‟s compliment and 2‟s compliment-Signed binary numbers
: ARITHMETIC CIRCUITS
Half Adder-Full Adder-Half Subtractor-Full Subtractor
	


2



2



2



2



2

	








IV
	
COMBINATIONAL AND SEQUENTIALLOGIC CIRCUITS 4.1: PARITY GENERATOR AND CHECKER
: DECIMAL to BCD ENCODER
: 3 to 8 DECODER
: MULTIPLEXER: 4 to 1 Multiplexer
: DEMULTIPLEXER :1 to 4 Demultiplexer

: FLIP-FLOPS (FF)
RS FF– JK FF: Master Slave FF and Edge triggered FF – D and T FF
: COUNTERS
4 bit Asynchronous Up Counter –Mod N counter – Decade counter – 4 bit Synchronous up counter
4.8: SHIFT REGISTER
4 bit shift register – Serial in Serial out
	


1

1

1

1

1

2

3

2


 	 

 










V

MEMORIES

: CLASSIFICATION OF MEMORIES
:RAM 
RAM organization-Address Lines and Memory Size- Read/write operations- Static RAM-Bipolar RAM cell- Dynamic RAM- SD RAM- DDR RAM.
:ROM
ROM organization-Expanding memory- PROM- EPROM- and EEPROM- Flash memory- Anti Fuse Technologies.



6





6




















 
 





Course Name	:	All branches of Diploma in Engineering and Technology Subject Code	:	4020440
Semester	:	VI
Subject Title	:	E - VEHICLE TECHNOLOGY & POLICY


OBJECTIVES

1. To learn the environmental impact and history of Electric Vehicles.
2. To understand the concept of Electric Vehicle and its types.
3. To study the configurations of Electric Vehicles
4. To acquire knowledge about Energy Storages, Charging System, Effects and Impacts
5. To appreciate the Electric Mobility Policy Frame work India and EV Policy Tamil Nadu 2019.




DETAILED SYLLABUS

Contents: Theory

	Unit
	Name of the Topics
	Hours

	


I
	Environmental impact and history& Electric vehicle Types:
Environmental impact and history: Air pollution – Petroleum resources
– History of Electric vehicles - History of Hybrid Electric Vehicles – Historyof Fuel Cell Vehicles – Hybrid electric Vehicle (HEV) - Plug-in Hybrid Electric Vehicle (PHEV) - Battery Electric Vehicle (BEV) –
Fuel Cell Electric Vehicle (FCEV) – Description.
	12

	





II
	Electric vehicle & Drive System:
Electric Vehicles: Configurations of Electric Vehicle – Performance ofElectric Vehicles–  Tractive  Effort  in   Normal  Driving  –  Energy Consumption. Hybrid Electric Vehicles: Concept of Hybrid Electric Drive Trains – Architecture of Hybrid Electric Drive Trains. Electric Propulsion Systems: Drive Systems: DC Motor Drives - Principle of Operation – Induction Motor Drives - Basic Operation Principles – Permanent Magnetic Brush Less DC Motor Drives – Principles –
Construction and Classification.
	




12

	


III
	Energy Storages, Charging System, Effects and Impacts:
Energy Storages: Electrochemical Batteries – Battery Technologies – Lead Acid Batteries – Nickel Based Batteries – Lithium Based Batteries
· Charging system –DC charging – Wireless charging – Power conversiontechniques.
Effects of EV – Impacts on Power grid – Impacts on Environment
· Impacts on Economy.
	8




4

	


IV
	Electric Mobility Policy Frame work India:
Government of India Electric Mobility Policy Frame Work – Global Scenario of EV Adoption – Electric Mobility in India – National Electric Mobility Mission Plan 2020 –Action led by Original Equipment Manufacturers – Key Performance Indicator - Global Impact –
Trends and Future Developments.
	11



	




V
	Tamilnadu E-Vehicle Policy 2019:
Tamilnadu E-vehicle Policy 2019: Vehicle Population in Tamilnadu – Need of EV Policy – Advantage of EV Eco system – Scope and Applicability of EV Policy – Objectives of EV Policy – Policy Measures
–Demand Side Incentives – Supply Side Incentives to promote EV. Manufacturing – Revision of Transport Regulation of EV – City Building Codes –	Capacity Building and Skilling –	Charging Structure	–	Implementing	Agencies	–	R&D	and		Business
Incubation – Recycling Ecosystem – Battery and EVs.
	5






5





Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030450
Semester	:	IV
Subject Title	:	Electrical Machines and Instrumentation Practical
OBJECTIVES:
On completion of this practical Subject the Students will be able to:
· Understand the characteristics of AC Machines.
· Make various Electrical Measurements.
· Use Transducers in Non-Electrical Quantity Measurement

DETAILED SYLLABUS
Contents: Practical
Name of the Topics: Electrical Machines and Instrumentation Practical


Exercise:

1. Predetermine the Regulation of Alternator.

2. Load test on 3 Phase Alternator.

3. Synchronization of 3 Phase Alternator

4. Load test on Single Phase Induction Motor.

5. Load test on 3 Phase Induction Motor.

6. Determine the Equivalent Circuit Constants of 3 Phase Induction Motor.

7. Predetermine the performance of a 3 Phase Induction Motor.

8. Improvement of Power Factor of an Induction Motor with load.

9. Calibration of given Ammeter and Voltmeter.

10. Calibration of given Wattmeter.

11. Calibration of 3 Phase Energy Meter.

12. Measurement of Alternator Winding Resistance using Wheatstone Bridge

13. Measurement of value of unknown Capacitance using Schering Bridge.

14. Measurement of value of unknown Inductance using Anderson Bridge.

15. Displacement measurement using LVDT.

16. Measurement of earth Resistance by using Megger.






Course Name	: All Branches of Diploma in Engineering and Technology Subject code	: 4040460
Semester	: IV

Subject title	: ANALOG AND DIGITAL ELECTRONICS PRACTICAL
OBJECTIVES:
On completion of the following experiments, the students must be able to
· Know the Verification of truth table of OR, AND, NOT, NOR, NAND, EX-OR gates 
· Know the Realization of basic gates using NAND & NOR gates. 
· Know the verification of Half Adder and Full Adder using IC’s. 
· Know the verification of Half Subtractor and Full Subtractor using IC’s. 
· Know the Verification of Truth Table for Decoder/Encoder. 
· Know the Verification of truth table for RS, D, T & JK flip-flop. 
· Test Inverting Amplifier and Non inverting amplifier using Op-amp
· Test Summing Amplifier, Difference Amplifier and Voltage Comparator using Op-amp.
· Test Integrator and Differentiator.
· Test Astable multivibrator using IC 555
· Design IC Voltage Regulator Power Supplies using IC 7805, IC 7912
· Design the PCB of 4- bit ripple counter using FF
















4040460 ANALOG AND DIGITAL ELECTRONICS PRACTICAL DETAILED SYLLABUS
Contents: Practical
Exercises
Note: At least 6 experiments should be constructed using breadboard 

1. Realization of basic gates using NAND & NOR gates. 
2. Realization of logic circuit for De-Morgans Theorems 
3. Test the performance of Half Adder and Full Adder. 
4. Test the performance of Half Subtractor and Full Subtractor. 
5. Test the performance of Decoder/Encoder. 
6. Test the performance of RS, D, T & JK flip-flops. 
7. Test the performance of Parity generator and checker using parity checker/ generator IC’s. 
8. Test the performance of Multiplexer/De-multiplexer using IC 4051  
9. Test the performance of Inverting Amplifier and Non inverting amplifier using Op-amp IC 741.
10. Test the performance of Summing Amplifier, Difference Amplifier.
11. Test the performance of Zero Crossing Detector and Voltage Comparator using Op-amp IC 741.
12. Test the performance of Integrator and Differentiator using Op-amp IC 741.
13. Test the performance of Astable multivibrator using IC 555.
14. Test the performance of IC Voltage Regulator Power Supplies using IC 7805, IC 7912.
15. Design the PCB of 4- bit ripple counter using FF using Software tool Multisim/OrCAD











Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030470
Semester	:	IV
Subject Title	:	Electrical Circuits and Simulation Practical

OBJECTIVES
On Completion Of This Practical subject, the Students will be able to know :
· The Various Aspects of Simulation Software
· Simulate and Test the Simple Electrical and Electronics Circuits
· Simulate and Test the Wave Generating Circuits

· Simulate and Prove the Simple Theorems
· Simulate and Test the Performance Characteristics of Converters
· Design and Verify the Results of Various Electric Circuits Using Simulation Software




Contents: Practical

DETAILED SYLLABUS

Name of the Topics: Electrical Circuits and Simulation Practical
Exercise

1. Generate the following waveforms
(i) Sinusoidal waveform of Fundamental Frequency (50Hz)
(ii) 3rd Order, 5th Order and 7th Order Harmonics for the Fundamental frequency.
2. Simulation of RLC series and RLC Parallel Response Circuits.
3. Step Response of RL and RC Series Circuit.
4. Simulation of Mesh and Nodal analysis for DC Circuits.
5. Verification of Superposition Theorem.
6. Verification of Thevenin‟s and Norton‟s Theorem.
7. Verification of Maximum Power Transfer Theorem.
8. Simulation of Full Wave Rectifier (Center Tapped and Bridge) with RL load.
9. Simulation of Single-Phase Half Wave Controlled Converter with RL Load and FreeWheeling Diode.
10. Simulation of Single-Phase Full Wave Controlled Converter with RL Load and FreeWheeling Diode.
11. Simulation of Three Phase Star Connected Balanced and Unbalanced Load
12. Simulation of Three Phase Delta Connected Balanced and Unbalanced Load
13. Simulation of Three Phase Non-Linear Star Connected Load with Three Phase 3 WireSystem.
14. Simulation of Three Phase Non-Linear Star Connected Load with Three Phase 4 Wire System.
15. Simulation basic Logic Gates, Universal Logic Gates and Realization of Logic Gates usingUniversal Logic Gates.
16. Simulation of Half Adders and Full Adder.


Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030510
Semester	:	V Semester
Subject Title	:	GENERATION, TRANSMISSION AND SWITCH GEAR



OBJECTIVES

To Understand

· Conventional Power Plants-Layout and choice of site

· Renewable Energy Sources and Power Generation

· A.C Transmission-Supports, Conductors, Effects, Regulation and Efficiency
· H.V.D.C Transmission

· FACTS, Line Insulators and Underground Cables

· Circuit Breakers, Protective Relay and Lightning Arresters


DETAILED SYLLABUS

Contents: Theory


	UNIT
	NAME OF THE TOPICS
	HOURS

	







I
	GENERATION OF ELECTRICAL POWER
Introduction- Conventional methods of power generations – schematic arrangement and choice of site for Hydro, Thermal, Nuclear power plants-Advantages and Disadvantages-comparison of these power plants
- Principle and types of co-generation.
Schematic arrangement of Diesel, Gas, Pumped storage schemes- Advantages and Disadvantages-Grid or Inter connected system-Advantages of Inter connected systems- Load Transfer through Inter connector-Load curves and Load duration curves-connected load-Average load-Maximum Demand Factor- Plant capacity factor-Load factor and its significance- Diversity factor-Simple problems- Load sharing between base load and peak load plants.
Renewable Energy sources- Basic principle of Solar Energy, Wind Power
Generation-Hybrid Renewable Energy Systems.
	


4




10







2



	









II
	A.C. AND H.V.D.C TRANSMISSION
A.C. Transmission:
Introduction-Typical Layout of A.C. Power supply scheme -Advantages and Disadvantages of A.C Transmission- High Transmission Voltage- Advantages-Economic choice of Transmission voltage-Elements of a Transmission Line-over Head Line-Conductor materials and their properties- Line supports-its properties-Types of supports and their applications-spacing between conductors-length of span-Sag in overhead lines-Calculation of Sag-When the supports are at equal and unequal levels- Problems- Effect of wind and ice loading over the line conductor (Qualitative treatment only) - constants of a Transmission line- Transposition of Transmission lines-Skin Effect- Ferranti Effect-Corona formation and corona loss-Factors affecting corona-Advantages and Disadvantages –Classification of O.H Transmission lines-Performance of single phase short transmission line-voltage regulation and Transmission Efficiency-Problems.
H.V.D.C Transmission:
Advantages and Disadvantages of D.C Transmission- Layout Scheme and principle of High Voltage D.C Transmission-D.C link configurations (Monopolar, Bipolar and Homopolar)-HVDC convertor Station (Schematic diagram only).
	









10












4




	









III
	FACTS, LINE INSULATORS AND UNDERGROUND CABLES:

Definition-Need for FACTS controllers- types of FACTS controllers-SVS- STATCOM-UPFC (block diagram explanation only)
Line Insulators:
Introduction - Line Insulator Materials-Properties of Insulators- Types & causes of failure of Insulators-Testing of Insulators-Potential Distribution over suspension Insulator String-String Efficiency - Methods of improving string efficiency- problems.
Underground cables:
Introduction-Advantages and requirement of cables-construction of a three- core cable-Insulating materials for cables- properties of Insulating materials used in cables-classification of cables- cables for three phase service- construction of Belted cable, screened cable, pressure cables-Laying of underground cables-Direct laying, Drawing system, Advantages and
Disadvantages.
	






7






7

	










IV
	CIRCUIT BREAKERS AND OVER VOLTAGE PROTECTION
Switch gear-Essential features of Switch gear-faults in a Power system (definition only).
CIRCUIT BREAKERS:
Basic principle of circuit Breaker -Arc Phenomenon- methods of Arc Extinction-Arc voltage –Re-striking voltage and recovery voltage-Rate of rise of re-striking voltage C.B ratings – Breaking capacity, making capacity, short time rating - Auto reclosing in circuit Breakers - Classification of Circuit Breakers – Construction and Working principle of Air Circuit Breakers, E.L.C.B, Residual current circuit breaker SF6 and vacuum Circuit Breaker Maintenance of Circuit Breakers – Rupturing capacity of circuit breaker- conditions to trip – Auto reclose breaker – Fault clearance time – Inverse time overload relay – Maintenance Requirement for oil circuit breakers – SF6 Circuit Breakers.
FUSES- L.V fuses- Re-wirable fuse, HRC fuse-H.V. fuses & Cartridge Type, Liquid Type and Metal Clad-Fuses.
OVER VOLTAGE PROTECTION:
Voltage surge- causes of over voltage-Lightning-Types of lightning strokes -
	




7





3



4




 
Direct stroke, indirect stroke-Harmful Effects of lightning Protection against lightning- Earthing screen, overhead ground Wires, Lightning arresters-
Expulsion type, Gapless arrester.








V
PROTECTIVE RELAYS AND GROUNDING PROTECTIVE RELAYS:
Basic principle-Fundamental requirements of protective relaying- Primary and back up Protection-relay characteristics-relay timing - Instantaneous relay -Inverse time relay and Definite time lag relay- Inverse definite minimum time relay -classification of relays-Construction, Principle of operation and applications of Induction type over current relay (Directional and Non-directional), Differential relay.
Static relays- Basic elements of static relay-Over Current-Distance relay (Block diagram explanation only).
GROUNDING:
Introduction-Equipment grounding- system grounding- ungrounded neutral system-Necessity of Neutral grounding – Methods- solid grounding
Resistance grounding, Reactance grounding, Resonant grounding.







10



5













































Course Name	: All Branches of Diploma in Engineering and Technology Subject Code	:	4040520
Semester	:	V
Subject Title	:	MICROCONTROLLER AND ITS APPLICATIONS

OBJECTIVES:


On completion of the syllabus, the students must be able to
-> Know the difference between microprocessor and microcontroller.
-> Understand the architecture of 8051.
-> Write programs using 8051 ALP.
-> Understand the programming of I/O ports, Timer, Interrupt and Serial Programming.
-> Use the interfacing techniques
-> Know the types of microcontrollers
-> Explain IoT.


. 

 
 



Contents: Theory

DETAILED SYLLABUS

 
 


	Unit
	Name of the Topics
	Hours

	




I
	Architecture Of 8051 Microcontroller
1.1 : Architecture
Microprocessor-Microcontroller-Comparison of microprocessor and microcontroller-Architecture diagram of microcontroller 8051-Functions of each block-Pin details of 8051-ALU- ROM-RAM-Memory organization of 8051- Special function registers-Program counter-PSW register-Stack- I/O ports-Timer-Interrupt-serial port-External memory- Oscillator and Clock-Reset-Power on reset-Clock cycle-machine cycle-Instruction cycle-
Overview of 8051 family.
	




15

	






II
	8051 Instruction set and programming 2.1: Instruction Set Of 8051
Instruction set of 8051-Classification of 8051 instructions-data transfer instructions - Arithmetic Instructions-Logical Instructions-Branching Instructions-Bit manipulation instructions- Assembling and running an 8051 program-Structure of Assembly Language-Assembler Directives- Different Addressing modes of 8051-Time delay routines.
2.2: Assembly language programs
16-bit addition and 16-bit subtraction-8-bit multiplication and 8 bit
division-BCD to HEX code conversion-HEX to BCD code conversion. - Smallest number/ Biggest number.
	8











8

	




III
	Peripherals of 8051
: I/O Ports
Bit addresses for I/O ports-I/O port programming-I/O bit manipulation programming.
: Timer/Counter
SFRS for Timer- Modes of Timers/counters- Programming 8051 Timer (Simple programs).
: Serial Communication
Basics of serial communication-SFRs for serial communication-RS232 standard-8051 connection to RS 232-8051 serial port programming.
	
3




4


4



	
	3.4: Interrupts
8051 interrupts-SFRs for interrupt-Interrupt priority.
	
4

	




IV
	Interfacing Techniques 4.1: IC 8255
IC 8255-Block Diagram-Modes of 8255-8051 interfacing with 8255
4.2: Interfacing
Interfacing external memory to 8051-Relay interfacing- Sensor interfacing -Seven segment LED display interfacing-Keyboard Interfacing-Stepper motor interfacing-ADC interfacing- DAC interfacing-
DC motor interfacing using PWM-LCD interfacing.
	
3



13

	




V
	Advanced Microcontrollers 5.1: Types of microcontrollers
PIC microcontroller-General Block diagram-Features-Applications- Arduino- General Block diagram-Variants-Features-Applications- Raspberry pi-General Block diagram-Features-Applications-Comparison of microcontrollers.
5.2: IoT
Introduction to IoT-Block diagram of home automation using IoT.
	8








3



   


Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030511
Semester	:	V
Subject Title	:	CONTROL OF ELECTRICAL MACHINES












OBJECTIVES

At the end of the Semester the Students must be able to understand theconcepts of:

1. Electrical Control Circuit Elements including Various Types of Industrial Switches, Relays, Timers, Solenoids, Contactors and Interlocking arrangements.
2. DC Motor and AC Motor Control Circuits for Acceleration Control, Speed Control, Direction Control, Braking Control and jogging using Contactors.
3. Different Control Circuits for Industrial Applications.
4. Basics of Programmable Logic Controllers.
5. PLC Programming and SCADA.

DETAILED SYLLABUS

Contents: Theory

	Unit
	Name of the Topics
	Hours

	






I
	CONTROL CIRCUIT COMPONENTS
Switches – Push Button, Selector, Drum, Limit, Pressure, Temperature (Thermostat), Float, Zero Speed and Proximity Switches. Relays – Voltage Relay, DC Series Current Relay, Frequency Response Relay, Latching Relay and Phase Failure Relay (Single Phasing Preventer). Over Current Relay – Bimetallic Thermal Over Load Relay and Magnetic Dash Pot Oil Filled Relay.
Timer – Thermal Pneumatic and Electronic Timer. Solenoid Valve, Solenoid Type Contactor (Air Break Contactor), Solid State Relay, Simple ON-OFF Motor Control Circuit, Remote Control Operation and
Interlocking of Drives.
	



10





6

	






II
	MOTOR CONTROL CIRCUITS
CHAPTER: 2.1: DC MOTOR CONTROL CIRCUITS
Series Relay and Counter EMF Starters – Field Failure Protection – Jogging Control, Dynamic Braking
CHAPTER: 2.2:AC MOTOR CONTROL CIRCUITS
DOL Starter – Automatic Auto Transformer Starter (Open Circuit and Closed-Circuit Transition) – Star/Delta Starter (Semi-Automatic and Automatic) – Starter for Two Speed Two Winding Motor – Reversing the Direction of Rotation of Induction Motor – Dynamic Braking – Three Step Rotor Resistance Starter for Wound Induction Motor –
Secondary Frequency Acceleration Starter.
	


3



12

	



III
	INDUSTRIAL CONTROL CIRCUITS

Planner Machine Control – Skip Hoist Control – Automatic Control of a Water Pump – Control of Electric Oven – Control of Air Compressor
– Control of Over Head Crane - Control of Battery-Operated Truck –
Control of Conveyor System – Control of Elevator - Trouble Spots in Control Circuits – General Procedure for Trouble Shooting.
	


14



	






IV
	PROGRAMMABLE LOGIC CONTROLLER
Automation – Types of Automation (Manufacturing and Non- Manufacturing) – Advantages of Automation –PLC Introduction – Block Diagram of PLC–Principle of Operation–Modes of Operation– PLC Scan–Memory Organization–Input Module (Schematic and WiringDiagram) – Output Module (Schematic and Wiring Diagram).
Types of Programming Devices – Comparison between Hardwire Control System and PLC System –PLC Types (Fixed and Modular)
– Input Types – Output Types –  Criteria for Selection of Suitable
PLC – List of Various PLCs available.
	
7







7

	






V
	
PLC PROGRAMMING AND SCADA

Different Programming Languages – Ladder Diagram – Relay Type Instruction – Timer Instruction – ON Delay and OFF Delay Timer
– Retentive Timer Instruction – Cascading Timers – Counter Instruction
UP Counter – Down Counter – UP/DOWN Counter - Ladder Logic Diagram for DOL Starter, Automatic STAR-DELTA Starter - Rotor Resistance Starter and EB to Generator Change over System. Supervisory Control Data Acquisition System (SCADA) – Block Diagram
of SCADA, Features and Functions of SCADA – Introduction to DCS.
	




7



7






Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030514
Semester	:	V
Subject Title	:	CONTROL OF ELECTRICAL MACHINES PRACTICAL


OBJECTIVES

On completion of this practical subject the students will be able to:

· Make use of various types of control circuit elements like industrial switches, relays, timers, solenoids, contactors and inter locking arrangement.
· Construct various types of automatic starters for electrical motors.
· Construct control circuits for braking, jogging, reversing operations.
· To make use of PLCs for control applications.
· To program PLCs for controlling the motor.

DETAILED SYLLABUS

Contents: Practical

Name of the Topics:

Exercise

1. Wire and Test the Control Circuit for Jogging in Cage Induction Motor.
2. Wire and Test the Control Circuit for Semi-Automatic Star –Delta Starter.
3. Wire and Test the Control Circuit for Automatic Star –Delta Starter.
4. Wire and Test the Control Circuit for Dynamic Braking of Cage Motor.
5. Wire and Test the Control Circuit for Two Speed Pole Changing Motor.
6. Wire and Test the Control Circuit for Forward and Reverse Operation.
7. Wire and Test the Control Circuit for Automatic Rotor Resistance Starter.
8. Wire and Test the DOL Starter with Single Phase Preventer using PLC.
9. Wire and Test the Star –Delta Starter using PLC.
10. Wire and Test the Control Circuit for Automatic Rotor Resistance Starter using PLC.
11. Develop and execute the Ladder Logic Diagram in PLC for 3 Stage Lift Operation.
12. Wire and Test the Sequential Operation of Solenoid Valve and a Motor for Tank FillingOperation using PLC.

 
 

13. Develop and execute the Ladder Logic to Interface PLC with Conveyor Model for countingthe object moving in the Conveyer.
14. Wire and Test the Control Circuit for Jog Forward, Jog Reverse, Forward and ReverseOperations using PLC.














Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	4030540
Semester	: V Semester
Subject Title	: COMPUTER AIDED ELECTRICAL DRAWING PRACTICAL



 
 

OBJECTIVES


At the end of the semester the students must be able to draw:
· 2D Diagrams using Auto CAD
· Symbols widely used in Electrical and Electronics Circuits
· Single Line Diagram of different types of Panels.
· Single Line Diagrams of Substation Layout.
· Winding Diagrams
· Line Diagram of Distribution Panels

DETAILED SYLLABUS

PART-A

ELECTRICAL SYMBOLS-DRAWING	(5*2=10)


1. Draw the symbols for Components: Resistor, Capacitor, Inductor, Diode, Transistor, FET, SCR, UJT, TRIAC, DIAC, and Gates AND, OR, NOT, NAND, NOR, EXOR.
2. Draw the Symbols used in Electrical Wiring: Relays, Contactors, Fuses, Main Switch, Electric Bell, Earth, DPST, DPDT, TPST, and Neutral Link.
3. Draw the Symbols for Instruments: Ammeter, Voltmeter, Wattmeter, Energy Meter, Frequency Meter, Power Factor Meter, Timer and Buzzers.
4. Draw the Symbols for Machines: Armatures, Alternators, Field winding (Shunt, Series and Compound) Transformer and Autotransformer.


PART-B


ELECTRICAL CONNECTION DIAGRAMS- DRAWING

1. Draw the Single Line Diagram of Single Phase MCB Distribution Board.
2. Draw the Single Line Diagram of Three Phase MCB Distribution Board.
3. Draw the Single Line Diagram of typical MV Panel.
4. Draw the Single Line Diagram of Motor Control Centre (MCC) Panel.



(1*60=60)

5. Draw the Single Line Diagram of Fire Alarm Riser Arrangement in Multi- Storey Building.
6. Draw the Single Line Diagram of Intercom Arrangement in Multi Storey Building.
7. Draw the Front-End Schematic Diagram of typical Sub Switch Board (SSB).
8. Draw the Winding Diagram of Lap Connected DC Armature withCommutators Connections and Brush Positions.
9. Draw the Control and Main Circuit of Automatic Star Delta Starter.
10. Draw the Mush Winding Diagram of a Three Phase Induction Motor.
11. Draw the Concentric Winding Diagram of a Single-Phase Induction Motor.


Course Name		: All Branches of Diploma in Engineering and Technology Subject Code	:	4040550
Semester	:	V
Subject Title	:	MICROCONTROLLER PRACTICAL

OBJECTIVES:
The students are able to
-> Understand the use of instruction set by writing and executing simple ALP.
-> Know the connection details between microcontroller and peripherals.
. 

 
 

DETAILED SYLLABUS
Contents: Practical
Exercises Part A

The following experiments should be written using 8051 assembly language program and should be executed in the 8051-Microcontroller trainer kit.

1. 8 / 16 bit addition
2. 8 / 16 bit subtraction
3. 8 bit multiplication
4. 8 bit division
5. BCD to Hex code conversion
6. Hex to BCD code conversion
7. Smallest / Biggest number
8. Time delay routine (Demonstrate by Blinking LEDS).
9. Using Timer/ counter of 8051


Part B (Interfacing Application Boards)


The following experiments can be written using C compiler or 8051 assembly language and to be executed.

10. Interfacing Digital I/O board
11. Interfacing DAC
12. Interfacing Stepper motor
13. Interfacing Seven segment LED display or LCD
14. Sending data through the serial port between microcontroller kits
15. Interfacing DC motor using PWM.
 

Course Name	: All Branches of Diploma in Engineering and Technology and Special Programs Subject Code	4040570
Semester	: V
Subject Title	: ENTREPRENERUSHIP AND STARTUPS


OBJECTIVES:
At the end of the study of 5th semester the students will be able to
· To excite the students about entrepreneurship
· Acquiring Entrepreneurial spirit and resourcefulness
· Understanding the concept and process of entrepreneurship
· Acquiring entrepreneurial quality, competency and motivation
· Learning the process and skills of creation and management of entrepreneurial venture
· Familiarization with various uses of human resource for earning dignified means of living
· Know its contribution in and role in the growth and development of individual and the nation
· Understand the formation of E-cell
· Survey and analyze the market to understand customer needs
· Understand the importance of generation of ideas and product selection
· Learn the preparation of project feasibility report
· Understand the importance of sales and turnover
· Familiarization of various financial and non-financial schemes
· Aware the concept of incubation and starts ups

DETAILED SYLLABUS

	Unit
	Name of the Topics
	Hours

	I
	ENTREPRENEURSHIP – INTRODUCTION AND PROCESS
· Concept, Functions and Importance
· Myths about Entrepreneurship
· Pros and Cons of Entrepreneurship
· Process of Entrepreneurship
· Benefits of Entrepreneur
· Competencies and Characteristics
· Ethical Entrepreneurship
· Entrepreneurial Values and Attitudes
· Motivation
· Creativity
· Innovation
· Entrepreneurs - as problem solvers
· Mindset	of	an	employee	and	an entrepreneur
· Business Failure – causes and remedies
· Role of Networking in entrepreneurship
	


10

	II
	BUSINESS IDEA AND BANKING
· Types of Business: Manufacturing, Trading and Services
· Stakeholders: Sellers, Vendors and Consumers
· E- Commerce Business Models
· Types of Resources - Human, Capital and Entrepreneurial tools
· Goals of Business and Goal Setting
· Patent, copyright and Intellectual Property Rights
· Negotiations - Importance and methods
· Customer Relations and Vendor Management
· Size and Capital based classification of business enterprises
· Role of Financial Institutions
· Role of Government policy
· Entrepreneurial support systems
	


10



	
	· Incentive schemes for State Government
· Incentive schemes for Central Government
	

	III
	STARTUPS, E-CELL AND SUCCESS STORIES
· Concept of Incubation center‟s
· Activities of DIC, financial institutions and other relevance institutions
· Success stories of Indian and global business legends
· Field Visit to MSME‟s
· Various sources of Information
· Learn to earn
· Startup and its stages
· Role of Technology – E-commerce and social media
· Role of E-Cell
· E-Cell to Entrepreneurship
	

10

	IV
	PRICING AND COST ANALYSIS
· Calculation of Unit of Sale, Unit Price and Unit Cost
· Types of Costs - Variable and Fixed, Operational Costs
· Break Even Analysis
· Understand the meaning and concept of the term Cash Inflow and Cash Outflow
· Prepare a Cash Flow Projection
· Pricing and Factors affecting pricing
· Understand the importance and preparation of Income Statement
· Launch Strategies after pricing and proof of concept
· Branding - Business name, logo, tag line
· Promotion strategy
	

10

	V
	BUSINESS PLAN PREPARATION
· Generation of Ideas,
· Business Ideas vs. Business Opportunities
· Selecting the Right Opportunity
· Product selection
· New product development and analysis
	
10



	
	· Feasibility Study Report – Technical analysis, financial analysis and commercial analysis
· Market Research - Concept, Importance and Process
· Marketing and Sales strategy
· Digital marketing
· Social Entrepreneurship
· Risk Taking-Concept
· Types of business risks
	





Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	: 4030610
Semester	VI
Subject Title	: Distribution and Utilization


OBJECTIVES

At the end of the Semester, Students will be able to understand the concepts of :

· Substation arrangements.
· Distribution of Power.
· Industrial Drives - Suitability for different applications.
· Track Electrification-Traction Mechanics – Traction Motor Controls
· Illumination – Design of Lighting Schemes – Sources of Light.
· Electric Heating – Methods – Electric Furnace – Temperature Control.
· Electric Welding and Welding Equipments.



Contents: Theory

DETAILED SYLLABUS

	Unit
	Name of the Topic
	Hours

	










I
	DISTRIBUTION
1.1. Substation: Introduction-Sub Stations-Classification of Sub Stations-Indoor and Outdoor S.S – Gas Insulated S.S- Comparisons-Layout 110/11KV Substation and 11KV/400V Distribution Substation-Substation Equipments-Bus Bar- Types of Bus Bar Arrangement -Advantages and Disadvantages.
1.2 Distribution: Distribution System-Requirements of a Distribution System-Part of Distribution System- Classification of Distribution Systems-Comparison of Different Distribution Systems (A.C And D.C) -A.C Distribution -Types-Connection Schemes of Distribution System-A. C Distribution Calculations- Calculation of Voltage At Load Points on Single Phase Distribution Systems (With Concentrated Load Only)- Distribution Fed At One End, Both Ends and Ring Mains-Problems- Three Phase, Four Wire, Star Connected Unbalanced Load Circuit- Problems- Consequence of Disconnection of Neutral in
Three Phase Four Wire System (Illustration with an Example)
	




8





12

	






II
	INDUSTRIAL DRIVES
Introduction to Electric Drive – Advantages of Electric Drives – Transmission of Power-Types of Electric Drives-Individual, Group and Multi Motor Drives – Advantages and Disadvantages of Individual And Group Drive -Factors Governing The Selection of Motors-Nature and Classification of Load Torque-Matching of Speed Torque Characteristics of Load and Motor-Standard Ratings of Motor- Classes of Load Duty Cycles -Selection of Motors for Different Duty Cycles-Selection of Motors for Specific Application-Braking- Features of Good Braking System- Types of
Braking - Advantages of Electric Braking - Plugging, Dynamic
	





18



	
	and Regenerative Braking - As Applied to Various Motors.
	

	















III
	ELECTRIC TRACTION
Introduction To Traction Systems - Advantages and Disadvantages of Electric Traction. System of Track Electrification - Methods of Supplying Power-Rail Connected System and Over Head System-O.H. Equipments-Contact Wire, Centenary and Droppers – Current Collection Gear for OHE
– Bow and Pantograph Collector-Different Systems of Track Electrification-Advantages of Single Phase Low Frequency A.
C. System- Booster Transformer-Necessity- Methods of Connecting B.T-Neutral Sectioning.
Traction Mechanics: Units and Notations used in Traction Mechanics-Speed Time Curve for Different Services - Simplified Speed Time Curve-Derivation of Maximum Speed-Crest Speed, Average Speed, Schedule Speed (Definitions Only)-Tractive Effort and Power Requirement- Specific Energy Output- Specific Energy Consumption - Traction Motors and Control: Desirable Characteristics of Traction Motors-Motors used for Traction Purpose-Methods of Starting and Speed Control of D.C Traction Motors- Rheostatic Control-Energy Saving with Plain Rheostatic Control Series- Parallel Control- Energy Saving with Series Parallel Starting - Shunt Transition -Bridge- Transition- Multiple Unit Control –Regenerative Braking. Recent Trends in Electric Traction-Magnetic Levitation (MEGLEV) –
Suspension Systems.
	





8












9



	




IV
	ILLUMINATION
Introduction - Definition and Units of Different Terms used in Illumination-Plane Angle, Solids Angle, Light, Luminous Flux, Luminous Intensity, Luminous Efficacy Candle Power, Lumen, Illumination, M.S.C.P, M.H.C.P, M.H.S.C.P- Reduction Factor, Luminance, Glare Lamp Efficiency. Space-Height Ratio, Depreciation F a c t o r U t i l i z a t i o n F a c t o r , W a s t e   L i g h t F a c t o r , Absorption	Factor, Beam	Factor, Reflection Factor.
Requirements of Good Lighting System- Laws of Illumination- Problems. Types of Lighting Scheme- Factors to be Considered while Designing Lighting Scheme- Design of Lighting Scheme (Indoor and Outdoor)- Problems- Lighting Systems- Factory Lighting, Flood Lighting, Street Lighting.
Sources of Light: Arc Lamp, Incandescent Lamp, HalogenLamp, Sodium Vapour Lamp, High Pressure Mercury Vapour Lamp, Fluorescent Tube –Induction Lamp- Energy Saving Lamps (C.F.L And L.E.D Lamps)-Limitation and Disposal Of C.F.L-Benefits of Led Lamps-Comparison of Lumen Output for LED, CFL and Incandescent Lamp
Earthing and Maintenance of Lighting:
Fluorescent Lamp Disposal – Precautions in erecting lighting installations – Symptoms to identify the end of the useful life of
lamp – Causes for lowering the illumination level.
	




8
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V
	ELECTRIC HEATING AND WELDING
Electric Heating: Introduction – Advantages of Electric Heating – Modes of Heat Transfer - Classification of Electric Heating - Power Frequency Electric Heating – Direct and Indirect Resistance Heating-Infrared Heating-Arc Heating –High Frequency Electric Heating – Induction Heating-Induction Stove
–Eddy Current Heating and Dielectric Heating.
Electric Furnaces: Resistance Furnace-Requirements of Heating Elements-Commonly used Heating Element Materials- Resistance Furnace for Special Purposes-Temperature Control of Resistance Furnace-Arc Furnace -Direct and Indirect Arc Furnace- Temperature Control of Arc Furnace-Reasons for Employing Low Voltage and High Current Supply - Induction Furnace-Direct and Indirect Core Type Induction Furnace- Coreless Induction Furnace-Power Supply for Coreless Induction Furnace.
Electric Welding:  Introduction-Types  of   Electric   Welding-
Requirements of Good Weld- Preparation of Work -Resistance Welding- Butt Welding, Spot Welding, Seam Welding, Projection Welding and Flash Welding-Arc Welding-Carbon Arc Welding, Metal Arc Welding, Atomic Hydrogen Arc Welding, Inert  Gas Metal Arc  Welding-  Comparison  between  Resistance and  Arc W e l d i n g . Radiation W e l d i n g - U l t r a s o n i c W e l d i n g , Electron Beam Welding, Laser Beam Welding-Electric Welding
Equipments (A.C. And D.C).
	


5









6
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Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	: 4030630
Semester	: VI
Subject Title	: Energy Conservation and Audit



OBJECTIVES
At the end of the Semester, Students will be able to:
· Explain necessity and importance of Energy Conservation
· Explain the goal with energy conservation techniques is to reducedemand, protect supplies, develop and use Alternative Energy Sources.
· Explain the energy efficient technologies in Electrical System
· Explain the Periodic maintenance of Electrical Systems.
· Explain Technical losses and commercial losses in installation Systems.
· Explain How to product output or to lower operating costs.
· Discuss about Energy Conservation Equipment
· Explain Energy Conservation in Lighting System
· Identify where and how energy and factors affecting consumptionconsumed.
· Explain Energy Costs.
· Explain how to Detect and improving energy Efficiency.
· Explain the concept and types of Energy of Energy Audit.
· Explain the importance of Energy Audit.
· List the Instruments for Audit and Monitoring Energy and Energy Savings
· Explain Energy cost in Indian Scenario.
· Draw the Energy Audit Report Format

 
 

DETAILED SYLLABUS


Contents: Theory

	Unit
	Name of the Topics
	Hours

	






I
	ENERGY CONSERVATION AND ITS IMPORTANCE
Definition - Need for and importance of Energy Conservation - Primary and Secondary Energy - Energy Demand and Supply - Energy Conservation in Household, Industries and Community Level - Energy for sustainable Development - Energy Conservation in India - Energy Conservation Approaches – Safe working of Electrical Equipments and Electrical Safety.
Energy Conservation Techniques - Principles of Energy Conservation Methods - Difference between Energy conservation and Energy audit - Relevant clauses of Energy Conservation - BEE and its Roles - MEDA and its Roles - Energy Audit in Energy Conservation Star Labelling: Need and its benefits – Role of Tamilnadu Energy Development Agency
(TEDA) – Introduction to ISO 50001 – Energy Audit Certificate.
	



5




6

	










II
	ENERGY CONSERVATION IN ELECTRICAL MACHINES

Need for Energy Conservation in Induction Motor and Transformer - Methods of Energy Conservation in Induction Motor - Energy Saving Opportunities with Energy Efficient Motors - Energy Conservation Techniques in Induction Motor By: Improving Power Quality -Variation in Efficiency and Power Factor with Loading Motor Survey Matching Motor Rating with Load - Minimizing the Idle and Redundant Running of Motor Operating in Star Mode -Rewinding of Motor - Replacement by Energy Efficient Motor Periodic Maintenance
Energy Conservation Techniques in Transformer. Loading Sharing Parallel Operation Isolating Techniques. Replacement by Energy Efficient Transformers - Periodic Maintenance - Energy Conservation Equipment: Soft Starters, Automatic Star Delta Convertor, Variable Frequency Drives, Automatic P. F. Controller (APFC), Intelligent P. F. Controller (IPFC)Energy Efficient Motor; Significant Features, Advantages,
Applications and Limitations.
	





6






5



	





III
	ENERGY CONSERVATION IN ELECTRICAL INSTALLATIONSYSTEMS

Aggregated Technical and commercial losses (ATC); Power system at state, regional, national and global level. Technical losses; causes and measures to reduce by - Controlling I2R losses. Optimizing distribution voltage. Balancing phase currents Compensating reactive power flow Commercial losses: pilferage causes and remedies.
Energy conservation equipment: Maximum Demand Controller, KVAR Controller, Automatic Power Factor controller (APFC) Energy Conservation in Lighting System Replacing Lamp sources. Using energy efficient luminaries. Using light-controlled gears. Installation of separate transformer / servo stabilizer for lighting. Periodic survey and adequate maintenance programs. Energy Conservation techniques in fans,
electronic regulators.
	





6




5

	








IV
	ENERGY AUDIT AND INSTRUMENTS

Definition, objective and principles of Energy Management, Need of Energy Audit and Management, types of Energy Audit, Audit Process, Energy Audit of Building System, Lighting System, HVAC System, Water Heating System, Heat Recovery opportunities during Energy Audit, Industrial Audit Opportunities. Energy Flow Diagram (Sankey Diagram) Simple Payback Period, Energy Audit Procedure (walk through audit and detailed audit)
Instruments for Audit and Monitoring Energy and Energy Savings Energy Audit Instruments - Basic Measurements – Electrical Measurements, Light, Pressure, Temperature and Heat Flux, Velocity and Flow Rate, Vibrations, etc. Instruments Used in Energy systems: Load and Power Factor Measuring Equipments, Wattmeter, Flue Gas Analysis,
Temperature and Thermal Loss Measurements, Air Quality Analysis etc.
	

6









6



	








V
	ENERGY COSTS AND ENERGY AUDIT REPORT

Understanding Energy Costs Energy Cost in Indian Scenario - Co- generation and Tariff - Concept, Significance for Energy Conservation - Co-generation - Types of Cogenerations on basis of sequence of Energy use (Topping cycle, bottoming cycle) - Types of Co-generation basis of Technology (Steam Turbine Co-generation, Gas Turbine Co-generation, Reciprocating Engine Co-generation)
Factors governing the selection of Co-generation System. Advantages of Co-generation - Tariff: Types of Tariff Structure: Special Tariffs; Time-Off- Day Tariff, Peak-Off-Day Tariff, Power Factor Tariff, Maximum Demand Tariff, Load Factor Tariff - Application of Tariff System to reduce Energy bill. Benchmarking and Energy Performance - Energy Audit Report Format - Guidelines for writing Energy Audit Report - Data presentation in
Report.
	

6
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Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030621
Semester	:	VI
Subject Title	:	Elective Theory – II - POWER ELECTRONICS


OBJECTIVES
On completion of these units, the student should be able to:
· Explain the scope and application of Power Electronics
· Explain the operating region and working of Thyristor family devices.
· Explain and state the application for Commutation Circuits and Trigger Circuits of SCR.
· Familiarize the Phase Controlled Rectifier for different kinds of Loads.
· Study the complete protection of Converter Circuits.
· Understand the working and applications of different types of Choppers and Inverters.
· Understand the application of Power Electronics devices as UPS, SMPS.
· Understand the control of DC Drives.
· Know the various methods of Speed Control of DC Drives.
· Familiarize the Control of AC Drives.
· Study the Speed Control of Three Phase Induction Motor using PWM and Slip Power Recovery Scheme.
· Understand the Closed Loop Control of DC Drive and AC Drive.
· Know the operation of Single Phase and Three Phase Cyclo Converter.
· Study the need of Microcomputer Based Motor Control.
.

 
 



Contents: Theory

DETAILED SYLLABUS

 
 


	Unit
	Name of the Topics
	Hours

	





I
	THYRISTOR FAMILY, TRIGGER AND COMMUTATION CIRCUITS
Thyristor Family (Review) –SCS, SUS, SBS, LASCR and GTO. Symbol, Circuit, Working, Characteristics and Applications - UJT, SCR, DIAC, TRIAC, IGBT, GTO and MOSFET. Gate Triggering Circuits – Requirements, Types. Circuit, working of – R, RC, Synchronized UJT Triggering Circuits. Pulse Transformer in Trigger Circuits –– IC based Advance Triggering Circuits for SCR & TRIAC (Using IC TCA 785) - Driver and Power circuits for Thyristor.
Commutation Circuits – SCR Turn Off Methods – Natural Commutation
– Forced Commutation – Class A, Class B, Class C, Class D, Class E and Class F. SCR rating and their importance.
	





7





6

	





II
	PHASE CONTROLLED RECTIFIERS
Introduction – Phase Controlled Rectifiers. Circuit Diagram, Working and Waveform - Half Wave, Full Wave Controlled Rectifier with Resistive, Inductive Loads and Free Wheeling Diode - Single Phase Fully Controlled Bridge, Single Phase Dual Converter with R Load, RL Load - Single Phase Semi Converter with Continuous and Discontinuous Load Current. AC – AC Converter.
Three Phase Half Controlled Bridge, Fully Controlled Bridge with RL Load - Complete Protection of Thyristors against Surge Current, Surge
Voltage, Dv/Dt, Di/Dt Protection.
	





8



7



	
	CHOPPERS AND INVERTERS
Choppers – Introduction, Principle of Chopper Operation. Control
	

	
	Strategies – Constant Frequency System and Variable Frequency
	

	
	System. Chopper Circuit Classification – Step Up Chopper, Step Down
	

	
	Chopper, Voltage, Current, Load Commutated Chopper, Fist Quadrant,
	

	
	Second Quadrant, Two Quadrant and Four Quadrant Choppers. Circuit
	

	III
	Diagram, Working and Waveform – Step Up Chopper, Morgan Chopper,
	8

	
	Jones Chopper. Applications of Choppers – SMPS
	

	
	Inverters – Introduction, Classification of Inverter. Circuit Diagram,
	

	
	Working and Waveform Parallel Inverter, Half Bridge Inverter, Full Bridge
Inverter, Modified MC Murray Full Bridge Inverter, MC Murray Bedford
	3

	
	Full Bridge Inverter.
Three Phase Bridge Inverter Under 180° Mode,120° Mode Operations -
	

	
	
	4

	
	Pulse	Width	Modulated	Inverters,	(Single	Pulse,	Multiple	Pulse,
	

	
	Sinusoidal Pulse) Applications of Inverters – UPS - Online, Offline.
	

	







IV
	CONTROL OF DC DRIVES
Introduction – DC Drive. Basic DC Motor Speed Equation – Operating Region, Armature Voltage Control, Field Current Control, Constant Torque and Constant HP Regions - Circuit Diagram, Output Waveforms and Output Equation of – Separately Excited DC Motor in
– A) Single Phase Full Converter Drives B) Single Phase Dual Converter Drives C)Three Phase Semi Converter Drives.
	



7

	
	DC Chopper for Series Motor Drive – Four Quadrant Control of DC Motor
– DC to DC Converter using MOSFET and IGBT - Block Diagram, Explanations of Closed Loop Control of DC Drives, Phase Locked Loop Control of DC Drives - Microprocessor Based Closed Loop Control of DC
Drives.
	
8



	





V
	CONTROL OF AC DRIVES
Introduction AC Drive - Torque Speed Characteristics of Three Phase Induction Motor, Speed Control of Induction Motor, Stator Voltage Control, Variable Frequency Control, Necessity of Maintaining V/F Ratio. Rotor Resistance Control Inverters for Variable Voltage and Variable Frequency Control -Static VAR Compensation.
Speed Control by Rotor Resistance for Slip Ring Induction Motors – Static Scherbius Drive (Slip Power Recovery Scheme) - Closed Loop Control of AC Drive Block Diagram – Micro Computer based PWM Control of Induction Motor – Introduction to Cyclo Converter with Simple
Circuit – Single Phase and Three Phase.
	


8






7






 
 

Course Name	: Diploma in Electrical and Electronics Engineering Subject Code	: 4030640
Semester	VI
Subject Title	: ELECTRICAL ESTIMATION AND COSTING PRACTICAL

OBJECTIVES
On completion of the following units of syllabus contents, the students must be able to:

· Draw the Conventional Symbols for various Electrical Installations.
· To quote the relevant IE Rules for a given Electrical Installation, Earthing and clearanceof Service Lines.
· Familiarize the types of Wiring.
· Explain the necessity and types of Earthing.
· Estimate the quantity of materials and cost required for Domestic and Industrial Wiring.

DETAILED SYLLABUS
Name of the Topics:Exercise
1. To study the various Electrical Symbols, IE Rules 28, IE Rules 30, IE Rules 31, IE Rules54, IE Rules 56, IE Rules 87.
2. To study the various types of Earthing.
3. To study the various types of Electrical Wiring Methods.
4. Estimate the quantity of material and cost required for Residential Building (1BHK).
5. Estimate the quantity of material and cost required for Computer Centre having 10 Computers, AC Unit, UPS, Light and Fan.
6. Estimate the quantity of material and cost required for Industrial Power Wiring having 4 Machines.
7. Estimate the quantity of material and cost required for street light service having 12 Lamps Light Fitting.
8. Estimate the quantity of material and cost required for 3 Phase Service connection to abuilding having 5KW Load.
9. Estimate the quantity of material and cost required for Irrigation Pump Wiring (5HP).
10. Estimate the quantity of material and cost required for School Building having 3 Class Rooms.
11. Estimate the quantity of material and cost required for erection of a 15HP Induction Motor in a Saw Mill/Flour Mill.

Course Name	:	Diploma in Electrical and Electronics Engineering Subject Code	:	4030624
Semester	:	VI
Subject Title	:	POWER ELECTRONICS PRACTICAL


OBJECTIVES
At the end of the Course, Students will be able to:
· Construct and test various Triggering Circuits for SCR.
· Construct and test different types of Phases Controlled Converters invarious configurations at different load conditions.
· Construct and observe the performance of different types of Chopper and Inverters.
· Construct and test the performance of Open Loop and Closed LoopControl of DC and AC drives.
· Construct and test the performance of Single Phase Cyclo Converter.





Contents: Practical

DETAILED SYLLABUS

Name of the Topics: Power Electronics Practical


Exercise
1. Construct the Line synchronized Ramp trigger circuit using UJT with ACLoad to measure Firing Angles.
2. Construct Lamp control circuit using DIAC – TRIAC to measure various outputvoltage for Firing Angles.
3. Construct and test the SCR Commutation Circuits (Class B & Class D)
4. Construct and test the Half Wave Controlled Rectifier with R- Load, RL Load
5. Construct and test the Single Phase Fully Controlled Bridge with RL- Load andFree Wheeling Diode.
6. Construct and test the Single-Phase Semi Controlled Bridge with R- Load
7. Construct and test the DC Chopper Control Circuit using Thyristor (any class).
8. Construct and test the Step-Up Chopper.
9. Construct PWM based Step Down DC Chopper using MOSFET/IGBT.
10. Construct and test the Single-Phase Single Pulse / Sinusoidal PWM Inverter using MOSFET/IGBT.
11. Construct and test the SMPS using MOSFET/IGBT.
12. Construct and test the Open Loop Speed Control Circuit for DC Shunt Motor and Single-Phase AC Motor.
13. Construct and test the Control Circuit using TRIAC for Universal Motor.
14. Construct and test the Closed Loop Speed Control for a DC and AC Motor.
15. Construct and test the Single-Phase Parallel Inverter using MOSFET/IGBT
16. Construct and test the Single Phase to Single Phase Cyclo Converter.








STATE BOARD OF TECHNICAL EDUCATION &TRAINING, TAMILNADU DIPLOMA IN ENGINEERING / TECHNOLOGY SYLLABUS
N-SCHEME
(To be implemented for the students admitted from the year 2020 - 2021 onwards)
 
Course Name	:	1040: Electronics and Communication Engineering

Subject Code	: 4040660 Semester	:	VI
Subject Title	:	Project Work & Internship
TEACHING AND SCHEME OF EXAMINATION
No. of Weeks per Semester: 16

	
Subject
	Instruction
	Examination

	
	Hours/ Week
	Hours/ Semester
	Assessment Marks

	
	
	
	Internal
	Board
Exam
	Total

	PROJECT WORK &
INTERNSHIP
	6
	96
	25
	100*
	100


* Examination will be conducted for 100 marks and it will be reduced to 75 marks.


Minimum Marks for Pass is 50 out of which minimum 50 marks should be obtained out of 100 marks in the Board Examination alone.

OBJECTIVES:
· The project work and internship is aimed to assemble and test a photo type model of any one item/gadget. 
· Real time application problems if any may be identified from any industry and may be chosen. 
· The knowledge and the skill so far acquired may be made use of. 
· The team spirit may be motivated. 
· The entrepreneurship ideas may be motivated by conducting a career guidance programme. 
· Learn and understand the gap between the technical knowledge acquired through curriculum and the actual industrial need through internship . 

INTERNAL ASSESSMENT:
The internal assessment should be calculated based on the review of the progress of the work done by the student periodically as follows.


	Detail of assessment
	Period of
assessment
	Max. Marks

	First Review
	6th week
	10

	Second Review
	12th week
	10

	Attendance
	Entire semester
	5

	Total
	
	25



EVALUATION FOR BOARD EXAMINATION:

	
Details of Mark allocation
	
Max Marks

	Demonstration/Presentation
	25

	Report
	25

	Viva Voce
	30

	Internship report
	20

	Total
	100





























