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SCHOOL OF ELECTRICAL AND COMMUNICATION

DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

M.TECH (POWER ELECTRONICS) SYLLABUS
	S.No
	Course Code
	Program Core Courses
	L
	T
	P
	C

	1
	2161EE101
	Analysis of Power Converter
	4
	0
	0
	4

	2
	2161EE102
	Analysis of Inverter
	4
	0
	0
	4

	3
	2161EE113
	Solid State AC Drives
	4
	0
	0
	4

	4
	2161EE114
	Solid State DC Drives
	4
	0
	0
	4

	5
	2161EE118
	Advanced Electrical Drives
	4
	0
	0
	4

	6
	2161EE119
	Control and Instrumentation for Power Electronics System
	4
	0
	0
	4

	7
	2161EE103
	Modeling and Analysis of Electrical Machines
	3
	2
	0
	4

	8
	2161EE301
	Power Electronics and Drives Lab
	0
	0
	2
	1

	9
	2161EE304
	Power Electronic Circuit Simulation Lab
	0
	0
	2
	1

	
	
	Total Credits
	
	
	
	30


	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE101
	Analysis Of Power Converter

	4
	0
	0
	4


 PREAMBLE:
The capabilities and economy of power electronics system are determined by the active devices those are available, their usages as switches and  the   mode  of  usages. Modern power electronic  devices are  used in varieties of  ways  leading to different  converters  are involved in a very broad spectrum   of applications like  switched-mode power supplies, electrical-machine-motion-control, active power filters, distributed power generation, flexible AC transmission systems, renewable energy conversion systems and vehicular technology, among them. Analysis of power converters  teaches    students ,how to analyze and model the behavior of converters and so to improve their design and control. Moreover this   with a set of confirmed algorithms specifically developed for use with power converters

COURSE EDUCATIONAL OBJECTIVES:
Objective of this course are to:

· To  make    students   know   about    the  1-Phase  AC to  DC  converters
· To   make students    understand    about 3- Phase AC to  DC converters.

· To   make students understand    about     DC-DC converters.

· To  make  students    understand  about  AC  voltage controllers   

· To make  students  understand  about   cycloconverters.

COURSE OUTCOMES:
On successful completion of the course .the students will be able to,
	CO  Nos.
	    Course  outcomes
	 Level  of learning Domain (Based on  revised  Bloom  taxonomy)

	CO1
	Analyze  the    different  types AC-DC  converters,  make  performance  analysis of    single phase converters
	K4

	CO2
	Correlate Three phase converters under  different loading  and  make  it’s performance analysis.
	K4

	CO3
	Infer  about  various chopper  configurations.
	K4

	CO4
	Outline  AC  voltage controllers .  
	K4

	CO5
	Contrast   different  Cycloconverters
	K3


 CORRELATION OF COs WITH POs:

	CO’s
	                                       PROGRAMME    OUTCOMES

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	
	
	X
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	X
	
	
	
	
	
	
	
	

	CO3
	
	
	X
	
	
	
	
	
	
	
	
	

	CO4
	
	
	X
	
	
	
	
	
	
	
	
	

	CO5
	
	
	X
	
	
	
	
	
	
	
	
	


COURSE CONTENTS 
UNIT I SINGLE PHASE AC TO DC CONVERTERS              



9


Single phase bridge rectifiers, half controlled and Fully controlled converters with RL, RLE loads, freewheeling diodes, Dual Converter, sequence control of converters-inverter operation, Input harmonics and output ripple, smoothing inductance-power factor, effect of source impedance and  overlap reactive power and power balance in converter circuits.
UNIT II THREE PHASE AC TO DC CONVERTERS                          


9

Semi and Fully controlled converters with R, RL, RLE loads, free wheeling diodes, Dual Converter, sequence control of converters-inverter operation, Input harmonics and output ripple, smoothing inductance-power factor, effect of source impedance and overlap, 12 pulse converter.
UNIT III DC TO DC CONVERTERS 






9                        


Principle of operation, choice of communication circuit elements, Step down and step up choppers, classification, Voltage and current commutated choppers, effect of source Inductance, Filter circuits, multiphase chopper, resonant converters.
UNIT IV AC VOLTAGE CONTROLLERS





9

Principle of phase control, single-phase bi-directional controllers with R, L and R-L loads, 3-phase controllers, different configurations, Analysis with pure R and L loads.
UNIT V CYCLOCONVERTERS







9

Principle of operation, single phase and three phase cycloconverter Power circuits, gating signals-harmonics power factor.
TOTAL: 45 periods

TEXT BOOKS

1. 
Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall India, Second Edition, New Delhi, 1995.

2. 
P.C Sen.," Modern Power Electronics ", Wheeler publishing Co, First Edition, New Delhi-1998.

REFERENCE

1. Mohan N., Undeleand and Robbins, “Power Electronics-Converters ", Applications and Design ", John Wiley and sons, Inc., New York, 1995.

	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE102
	Analysis Of Inverter
	4
	0
	0
	4


PREAMBLE:

            This course helps to become familiar with the inverters necessary for meeting the day     to day operation and the various control actions to be implemented on the system to meet the minute-to-minute variation of AC supply system.

COURSE EDUCATIONAL OBJECTIVES:
                         Objective of this course are to:

                      Impart knowledge on conversion of DC to AC Power.

                      Introduce the concept of various PWM techniques for inverters.

                                 Impart knowledge on various types of advanced inverters 

 COURSE OUTCOMES:
On successful completion of this course students will be able to:

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Analyze the various single-phase inverter topologies for various modulations schemes
	K2

	C02
	Analyze and derive the mathematical formulations for the various thr-phase voltage source inverter topologies for various modulations schemes
	K2

	C03
	Understand the operation of current source inverters and their types 
	K2

	C04
	Understand the Advanced Multilevel inverters 
	K3

	C05
	Understand and analyze the resonant type inverters 
	K2


CORRELATION OF COs WITH POs:

	Cos
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
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	M
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	L
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	L
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	H
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	M
	
	M
	
	
	M
	L
	
	

	CO5
	H
	
	H
	
	L
	
	
	M
	L
	
	


COURSE CONTENTS
UNIT I SINGLE PHASE INVERTERS





          9

Introduction to self commutated switches :  MOSFET and IGBT - Principle of operation of half and full bridge inverters – performance parameters – Voltage control of single phase inverters using various PWM techniques – various harmonic elimination techniques – forced commutated Thyristor inverters.

UNIT II THREE PHASE VOLTAGE SOURCE INVERTERS                    
           9

180 degree and 120 degree conduction mode inverters with star and delta connected loads – voltage control of three phase inverters: single, multi pulse, sinusoidal, space vector modulation techniques.

UNIT III CURRENT SOURCE INVERTERS




        9

Operation of six-step thyristor inverter – inverter operation modes – load – commutated inverters – Auto sequential current source inverter (ASCI) – current pulsations – comparison of current source inverter and voltage source inverters

UNIT IV MULTILEVEL INVERTERS

                                                          9

Multilevel concept – diode clamped – flying capacitor – cascade type multilevel inverters - Comparison of multilevel inverters - application of multilevel inverters 

UNIT V RESONANT INVERTERS





           9

Series and parallel resonant inverters - voltage control of resonant inverters – Class E resonant inverter – resonant DC – link inverters.

TOTAL : 45  periods

TEXT BOOKS

1. Rashid M.H., “Power Electronics Circuits, Devices and Applications ", Prentice Hall India, Third Edition, New Delhi, 2004.

2.   Jai P.Agrawal, “Power Electronics Systems”, pearson Education, Second Edition, 2002.

3. BimalK.Bose “Modern Power Electronics and AC Drives”, pearson Education, Second Edition, 2003.

4. Ned Mohan,Undeland and Robbin, “Power Electronics: converters, Application and design” John Wiley and sons.Inc,Newyork,1995.

5. Philip T.  krein, “Elements of Power Electronics” Oxford University Press -1998.

REFERENCES

1.   P.C. Sen, “Modern Power Electronics”, Wheeler Publishing Co, First Edition, 
New Delhi, 1998.

2. P.S.Bimbra, “Power Electronics”, Khanna Publishers, Eleventh Edition, 2003.

	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE113
	Solid State AC Drives
	4
	0
	0
	4


PREAMBLE:

This course helps to become familiar with the fundamentals of converter-inverter control of induction and synchronous motor for meeting the day to day application and also direct torque  control actions to be executed for AC motor.

COURSE EDUCATIONAL OBJECTIVES:
Objective of this course are to:

· Understand the principles of commutation in converters and study the performance, stability and control aspects of Induction motors and Synchronous motors.
· Know the concept of slip power recovery and its control of introduction motor drive.
· Study and analyze the operation of VSI & CSI fed induction motor control.
· Understand the field oriented and direct torque control of induction machine. 
· Understand the control of synchronous motor drives.
COURSE OUTCOMES:
On successful completion of this course students will be able to:

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Identify and consider the requirement of power converters for a given application.
	K2

	C02
	Illustrate AC voltage controller, CSI and VSI fed Induction motor.
	K2

	C03
	Show how the changes effect in Field oriented control of Induction motor.
	K2

	C04
	Analyze the strategy of Direct Torque Control. 
	K3

	C05
	Analyze the performance of Synchronous motor with and without sinusoidal supply.
	K2


    CORRELATION OF COs WITH POs:

	Cos
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	CO1
	H
	L
	H
	
	
	
	
	M
	M
	
	

	CO2
	H
	
	H
	
	L
	
	
	L
	L
	
	

	CO3
	H
	L
	M
	
	
	
	
	L
	
	
	

	CO4
	H
	L
	M
	
	M
	
	
	M
	L
	
	

	CO5
	H
	
	H
	
	L
	
	
	M
	L
	
	


    COURSE CONTENTS

UNIT I CONVENTIONAL CONTROL OF INDUCTION MOTORS
                        9

Review of induction machine operation-Equivalent circuit-performance of the machine with variable voltage-rotor resistance variation-pole changing and cascaded induction machines, slip power recovery scheme-Static Kramer drive.
UNIT II VSI AND CSI FED INDUCTION MOTOR CONTROL
     
            9

AC voltage controller fed induction machine operation-Energy conservation issues-V/f operation theory-requirement for slip and stator voltage compensation. CSI fed induction machine-Operation and characteristics
UNIT III FIELD ORIENTED CONTROL 


    
   
             9                                                                                      

Field oriented control of induction machines-Theory-DC drive analogy-Direct and Indirect methods-Flux vector estimation.
UNIT IV DIRECT TORQUE CONTROL



                      

  9

     Direct torque control of induction machines-Torque expression with stator and rotor fluxes-DTC control strategy.
UNIT V SYNCHRONOUS MOTOR DRIVES



                       
 9

Synchronous motor control-Brush and Brushless excitation-Load commutated inverter fed drive.
TOTAL: 45 Periods
TEXT BOOKS

1. 
Murphy, J.M.D, Turnbull, F.G. " Thyristor control of AC motors ", pergamon Press, Oxford, 1988.

2. 
ShpeErd, W. and Hully, L.N. " Power Electronics and motor control ", Cambridge University Press, Cambridge, 1987.

REFERENCES

1. 
Dubey, G.K. " Power Semiconductor controlled drives ", Prentice Hall, International New Jersy, 1989.

2. 
Dewan, S.B Slemon, G.R. Straughen, A. " Power semiconductor drives ", John Wiley and Sons, New York, 1984.

	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE114
	Solid State DC Drives
	4
	0
	0
	4


PREAMBLE:

This course helps to become familiar with the fundamentals of converter and chopper control of DC motor for meeting the day to day application and also intelligent digital control actions to be implemented for DC motor.

COURSE EDUCATIONAL OBJECTIVES:
                 Objective of this course are to:
· Understand steady state operation and transient dynamics of a motor load system
· Know about converter control of DC motor drive 
· Study and analyze the operation of the chopper fed DC drive, both qualitatively and quantitatively.

· Analyze and design the current and digital controllers for a closed loop DC motor drive.

· Import the knowledge of control algorithms using microcontrollers and Fuzzy –Neuro controllers.
COURSE OUTCOMES:
On successful completion of this course students will be able to:

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Analyze the various schemes of speed control and braking of DC motors.
	K2

	C02
	Analyze and derive the mathematical formulations for the three-phase and single phase converters.
	K2

	C03
	Analyze the operation of chopper control fed DC motor and their control strategies. 
	K2

	C04
	Design of closed loop control and digital control of DC motor 
	K3

	C05
	Understand and analyze the intelligent controllers for DC drives. 
	K2


         CORRELATION OF COs WITH POs:

	Cos
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	CO1
	H
	L
	H
	
	
	
	
	M
	M
	
	

	CO2
	H
	
	H
	
	L
	
	
	L
	L
	
	

	CO3
	H
	L
	M
	
	
	
	
	L
	
	
	

	CO4
	H
	L
	M
	
	M
	
	
	M
	L
	
	

	CO5
	H
	
	H
	
	L
	
	
	M
	L
	
	


COURSE CONTENTS
UNIT I REVIEW OF CONVENTIONAL DC DRIVES                   
          

 9

Different techniques of speed control and methods of braking of series and Methods of braking of series and separately excited DC motor. Ward-Leonard Speed control, Inching and jogging, Models and transfer function of series and separately excited DC motor.
UNIT II CONVERTER CONTROL OF DC MOTORS      
               

9

Analysis of series and separately excited DC motor with single phase and Three phase converters operating in different modes and configurations, Problems on DC machines fed by converter.
UNIT III CHOPEER CONTROL OF DC MOTORS                          


9

Analysis of series and separately excited DC motors fed from different Choppers, effect of saturation in series motors CLC and TRC strategies.
UNIT IV DESIGN OF CONVERTER FED DC DRIVES                 


9

Speed loop, current loop, armature current reversal, field current reversal: Inching, Digital controller and firing circuits, simulation.
UNIT V INTELLIGENT CONTROLLER FOR DC DRIVE
           
         

 9

Micro-computer implementation of control function, Fuzzy, Neuro, Fuzzy- Neuro controllers.

TOTAL: 45 periods

TEXT BOOKS 

1.Buxbaum, A.Schierau, K.and Staughen, "A Design of control System for d.c Drives ", Springer-Verlag, berlin, 1990.

2.Dubey, G.K. "Power Semiconductor Controlled Drives ", Prentice Hall I international, New Jersey, 1989.

REFERENCES 

1.Sen, P.C. "Thyristor D.C Drives ", John Wiley & Sons, New York, 1981.

2.Subharamanyam V. "Electric Drives -Concepts and Applications ", Tata McGraw Hill Publishing Co., Ltd, New Delhi, 1994.

3.B.K Bose, ExEErt System, fuzzy logic and logic and neural network applications in power electronics and motion control, procdings of IE, sEEcial issue on Power Electronics and motion control, August 1994, PP.1303.
	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE118
	Advanced Electrical Drives
	4
	0
	0
	4


PREAMBLE:

Electrical drives play an important part as electromechanical energy converters in transportation, materials handling and most production processes. The course tries to give unified treatment of complete electrical drive systems, including the mechanical parts, electrical machines, and power converters and control.
COURSE EDUCATIONAL OBJECTIVES:
Objective of this course are to:

· To  make students know about the various power converters for Electric Drives.
· To make students understand about field oriented and vector controlled induction motor.
· To make students understand about sensor less control of AC Drives. .

· To make students understand about the direct torque control.   

· To make students understand about SRM drive and it’s controller. 
 COURSE OUTCOMES:
· On successful completion of the course .the students will be able to,
	CO  Nos.
	    Course  outcomes
	 Level  of learning Domain (Based on  revised  Bloom  taxonomy)

	CO1
	Identify and consider the requirement of power converters for a given application
	K4

	CO2
	Show how the changes effect in different speed control schemes of Induction motor.
	K4

	CO3
	Illustrate the concept of sensoreless control of AC drives.
	K4

	CO4
	Understand the direct torque control.
	K4

	CO5
	Analyse the performance of SRM drive and its controller.
	K3


 CORRELATION  WITH  PROGRAMME  OUTCOMES

	CO’s
	                                       PROGRAMME    OUTCOMES

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	
	
	X
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	X
	
	
	
	
	
	
	
	

	CO3
	
	
	X
	
	
	
	
	
	
	
	
	

	CO4
	
	
	X
	
	
	
	
	
	
	
	
	

	CO5
	
	
	X
	
	
	
	
	
	
	
	
	


COURSE CONTENTS

UNIT I - INTRODUCTION TO POWER CONVERTERS FOR ELECTRIC DRIVES 9
Switching converters and their applications to variable frequency drives - Power electronic  converters  for  control  of  amplitude-AC  variable  frequency  drives  -Mathematical representation of switching functions- reduction of switching losses in practical switches. MATLAB simulation -study on ‘D0Q’ transformation in various frames of reference. Free acceleration characteristics of Induction motor from ‘D0Q’ model viewed from various reference frames

UNIT II - FIELD ORIENTATED CONTROL & VECTOR CONTROL    
9
Field oriented control of induction machines - Theory – DC drive analogy – Vector control concept- Direct or Feedback vector control - Indirect or Feed forward vector control – Flux vector estimation - Space vector modulation control-PWM current control- MATLAB simulation direct & indirect vector control induction motor- closed loop speed control of VVVF PMAC motor drive & FPGA based closed loop control of BLDC motor drive.
UNIT III – SENSORLESS CONTROL OF AC DRIVES                                       9
 Introduction to sensorless control of AC drives – Advantages – speed estimation methods-State  synthesis  method  –  model  reference  adaptive  system  –  observer based techniques -MATLAB simulation model reference adaptive system for speed estimation

UNIT IV- DIRECT TORQUE CONTROL                                                       
9
Direct torque control of Induction Machines – Torque expression with stator and rotor fluxes, DTC control strategy – optimum switching vector selection – reduction of torque ripple methods- adaptive control. MATLAB simulation-open loop control-DTC of induction motor drive-adaptive control

UNIT V - SRM DRIVE & ITS CONTROLLER                                           

 9
SRM configuration and its controller design - converter topologies - control strategies- Sensorless control. Principles of fuzzy logic control and neural network - Design methodology and block diagram implementation of DC drive and vector controlled induction  motor.  Recent  trends  in  fuzzy  control  of  electrical  drives.  MATLAB simulation - Fuzzy logic speed control of three phase induction motor drive - Adaptive speed control for induction motor drives using neural network.
REFERENCES
1.    Bimal.K. Bose,  "Power Electronics and Variable frequency drives", Standard

Publishers Distributors, New Delhi, 2000.

2.    Dubey  G.K.,  "Power  Semiconductor  controlled  drives",  Prentice  Hall  inc,  A

division of Simon and Schester England cliffs, New Jersey, 1989.


3.Murphy J.M.D, Turnbull, F.G, "Thyristor control of AC motor", pergamon press, Oxford, 1988.

4.    SheEEral, Wand Hully, L.N. "Power Electronic and Motor control" Cambridge

University Press Cambridge, 1987.

5.    Dewan, S. Slemon B., Straughen, A. G.R., "Power Semiconductor drives", John

Wiley and Sons, NewYork, 1984

	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE103
	Control Of Instrumentation For Power Electronics System
	4
	0
	0
	4


PREAMBLE:
This Course aims to provide knowledge in mathematical modelling with transfer function models, time and frequency response analysis and stability studies for various controllers and also to provide adequate knowledge in electrical instruments for power electric system.
       COURSE EDUCATIONAL OBJECTIVES:
Objective of this course are to:

· To  make students know about the various process modelling.
· To make students understand about feedback and feed forward feedback controllers.
· To make students understand about advanced process control.

· To make students understand about the model predictive control.   

· To make students understand about OPC. 
        COURSE OUTCOMES:
On successful completion of the course .the students will be able to,
	CO  Nos.
	    Course  outcomes
	 Level  of learning Domain (Based on  revised  Bloom  taxonomy)

	CO1
	Analyze the various process modelling
	K4

	CO2
	Analyze and derive the mathematical formulations for the feedback PID controllers
	K4

	CO3
	Understand the operation of advanced process control 
	K4

	CO4
	Understand the plant wide control and process control using fuzzy logic 
	K4

	CO5
	Analyze the various problem related to process industries. 
	K3


 CORRELATION WITH  PROGRAMME  OUTCOMES
	CO’s
	                                       PROGRAMME    OUTCOMES

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	
	
	X
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	X
	
	
	
	
	
	
	
	

	CO3
	
	
	X
	
	
	
	
	
	
	
	
	

	CO4
	
	
	X
	
	
	
	
	
	
	
	
	

	CO5
	
	
	X
	
	
	
	
	
	
	
	
	


COURSE CONTENTS

UNIT  I- PROCESS MODELING







9
 Introduction to Process control and process instrumentation-Hierarchies in process control systems-Theoretical models-Transfer function-State space models-Time series models Development of empirical models from process data-chemical reactor modeling- Analysis using MATLAB& SIMULINK 

UNIT II-  FEEDBACK & FEED FORWARD CONTROL FEEDBACK CONTROLLERS 9
 PID design, tuning, trouble shooting-Control system design based on Frequency response Analysis-Direct digital design-Feed forward and ratio control-State feedback control- LQR problem- Pole placement -Simulation using MATLAB & SIMULINK-Control system instrumentation-Control valves- Codes and standards- Preparation of P& I Diagrams. 
UNIT III - ADVANCED PROCESS CONTROL





9
 Multi-loop and multivariable control-Process Interactions-Singular value analysis-tuning of multi loop PID control systems-decoupling control-strategies for reducing control loop interactionsReal-time optimization-Simulation using MATLAB & SIMULINK.

 UNIT IV- MODEL PREDICTIVE CONTROL





9
 Batch Process control-Plant-wide control & monitoring Plant wide control design- Instrumentation for process monitoring-Statistical process control Introduction to Fuzzy Logic in Process Control.

UNIT V – OPC









9
Introduction to environmental issues and sustainable development relating to process industries. Comparison of performance different types of control with examples on MATLAB and SIMULINK

TEXT BOOKS:

1. Seborg, D.E., T.F. Edgar, and D.A. Mellichamp, Process Dynamics and Control, John Wiley , 2004
 2. Johnson D Curtis, Instrumentation Technology, (7th Edition) Prentice Hall India, 2002.
 3. Bob Connel, Process Instrumentation Applications Manual, McGraw Hill, 1996. 
 REFERENCES: 
1.Edgar, T.F. & D.M. Himmelblau, Optimization of Chemical Processes, McGraw Hill Book Co, 1988. 
2 Macari Emir Joe and Michael F Saunders, Environmental Quality Innovative Technologies for Sustainable Development, American Society of Civil Enginrs, 1997. 
3. Nisenfeld(Ed) batch Control, Instrument Society of America, 1996. 
4. Sherman, R.E.(Ed), Analytical instrumentation, Instrument Society of America, 1996. 
5. Shinskey, F.G., Process Control Systems: Applications, Design and Tuning(3rd Edition) McGrawHill Book Co, 1988

	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE103
	Modeling And Analysis Of Electrical Machines
	3
	2
	0
	4


PREAMBLE:

This Course deals with generalized modeling and analysis of different electrical machines used for industrial drive applications.

COURSE EDUCATIONAL OBJECTIVES:
· To learn about transient process Occurrence in an electrical machines.

· To perform and analysis of 3 phase induction machines under steady state and transient Conditions.

· To Analysis and study about the Synchronous generator and transformation methods.

· To provides an Overview of mathematics Physical and analog models parameters of synchronous mechanizes and designates of electromagnetic devices.

· To understand the necessity and to become familiar with modeling of power system and its components. 

COURSE OUTCOMES:
On successful completion of this course students will be able to:

	CO

Nos.
	Course Outcomes
	Level of learning domain (Based on revised Bloom’s taxonomy)

	C01
	Study of application to D.C. machine for steady state and transient analysis
	K2

	C02
	Study of Voltage & torque equation for steady state operation of single phase induction motor & Schrage motor.


	K2

	C03
	Study of and power equation for salient and non salient alternator, their phasor diagrams
	K3

	C04
	Derived synchronous machine time constants, parameters from short circuit characteristics.
	K3

	C05
	Study of the problem of power system analysis
	K3


CORRELATION  WITH  PROGRAMME  OUTCOMES

	CO’s
	                                       PROGRAMME    OUTCOMES

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	
	
	X
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	X
	
	
	
	
	
	
	
	

	CO3
	
	
	X
	
	
	
	
	
	
	
	
	

	CO4
	
	
	X
	
	
	
	
	
	
	
	
	

	CO5
	
	
	X
	
	
	
	
	
	
	
	
	


UNIT I INTRODUCTION








9


Primitive machine, voltage and torque equation. Concept of transformation change of variables & m/c variables and transform variables. Application to D.C. machine for steady state and transient analysis, and equation of cross field commutator machine.

UNIT II INDUCTION MACHINE







9
Voltage, torque equation for steady state operation, Equivalent circuit, Dynamic performance during sudden changes in load torque and three phase fault at the machine terminals. Voltage & torque equation for steady state operation of single phase induction motor & Schrage motor.

UNIT III SYNCHRONOUS MACHINES






9





 Transformation equations for rotating three phase windings, Voltage and power equation for salient and non salient alternator, their phasor diagrams, Simplified equations of a synchronous machine with two damper coils. 

UNIT IV OPERATIONAL IMEEDANCES AND TIME CONSTANTS OF SYNCHRONOUS MACHINES                                            



9

Park's equations in operational form, operational impedances and G(P) for a synchronous machine with four Rotor Windings, Standard synchronous machine Reactance’s, time constants, Derived synchronous machine time constants, parameters from short circuit characteristics.

UNIT V APPROXIMATE METHODS FOR GENERATOR & SYSTEM ANALYSIS        9

The problem of power system analysis, Equivalent circuit & vector diagrams for approximate calculations, Analysis of line to line short circuit, Application of approximate method to power system analysis.

TOTAL : 45 EERIODS
TEXT BOOKS 

1. Paul C.Krause, OlegWasyzczuk, Scott S, Sudhoff, “Analysis of Electric Machinery and Drive Systems”, IE Press, Second Edition.

2. R.Krishnan, “Electric Motor Drives, Modeling, Analysis and Control” , Prentice Hall of India, 2002

REFERENCES

1. Samuel Sly, “ Electromechanical Energy Conversion”, Tata McGraw Hill Publishing Company,

2. A.E, Fitzgerald, Charles Kingsley, Jr, and Stephan  D, Umanx, “ Electric Machinery”, Tata McGraw Hill, 5th Edition, 1992.
	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE301
	Power Electronics And Drives Lab
	0
	0
	2
	1


PREAMBLE
The aim of this lab is to fortify the students with an adequate work experience in the power electronics based controller and drives concept.
COURSE EDUCATIONAL OBJECTIVES
      The students should be made to

1. Analyze the speed control of various special electrical machines.

2. Understand the importance of various controller for power electronic based drives

3. Give exposure to inverter, cycloconverter and SMPS.
 COURSE OUTCOMES
Upon the successful completion of the course, students will be able to: 

	CO

Nos.
	Course Outcomes
	Knowledge Level  (Based on revised Bloom’s Taxonomy)

	CO1
	Conduct experiment to obtain the speed control of Stepper, Synchronous and BLDC motor.
	S2

	CO2
	Conduct experiment to obtain the speed control of DC motor and Induction motor using microcontroller.
	S2

	CO3
	Determine the efficiency of Mc Murray – Bedford inverter.
	S2

	CO4
	Calculate the equivalent circuit parameters of Induction motors using No load test and Blocked rotor test
	S3

	CO5
	Design of cycloconverter and SMPS.
	S3


LIST OF EXPERIMENTS: 

1. Micro controller based Speed control of stepper motor.

2. Self control Operation of synchronous motors

3. DSP based speed control of BLDC motor.

4. Micro controller based speed control of Converter / Chopper fed DC motor.

5. Micro controller based speed control of VSI fed three phases Induction motor.

6. Mc Murray – Bedford inverter.

7. Simulation of Four Quadrant Operation of Three Phase Induction motor.

8. Series inverter.

9. Cycloconverter.

10. Design of Switched mode power supplies.

	COURSE CODE
	COURSE TITLE
	L
	T
	P
	C

	2161EE304
	Power Electronics Circuit Simulation Lab
	0
	0
	2
	1


PREAMBLE
The course provides the input and output characteristics of AC-DC converter, DC-DC converter and AC –AC converter and their load characteristics with its suitable output wave form.
  COURSE EDUCATIONAL OBJECTIVES: 
      The students should be made to

1. Analyze the characteristics of AC-DC converter feeding different loads.
2. Understand the importance of chopper and its charactersistics
3. Give exposure to inverter, AC voltage controller and cycloconverter .

COURSE OUTCOMES:
Upon the successful completion of the course, students will be able to: 

	CO

Nos.
	Course Outcomes
	Knowledge Level  (Based on revised Bloom’s Taxonomy)

	CO1
	Understand and verify the results of single and three phase semi and fully controlled converters
	S2

	CO2
	Know the concept of dual converter and to verify the results
	S2

	CO3
	Understand the single and three phase inverter operation and to verify the results 
	S2

	CO4
	verify the operation of AC voltage controller and cyclo converter circuits with motor load.
	S3

	CO5
	Design of cycloconverter for AC load application.
	S3


LIST OF EXPERIMENTS: 
1. Simulation of one pulse converter feeding R,RL,RLE loads.

2. Simulation of Full converter feeding R,RL, loads.

3. Simulation of semi converter feeding R,RL loads.

4. Simulation of Three phase full converter feeding R,RL loads.

5. Simulation of Three phase Semi converter feeding R,RL loads.

6. Simulation of step up chopper with R load.

7. Simulation of step down chopper with R load.

8. Simulation of single phase full bridge inverter with R load.

9. Simulation of Three phase inverter with R load (120 and 180 degree).

10. Simulation of single phase full bridge inverter with R load.

11. Simulation of AC voltage controller.

12. Simulation of cycloconverter.
