EEE 3103-Electrical Machines-II
Course outcomes
CO 1:  To understand the basic concepts of working principles and construction of different A.C electrical machines.
CO 2:  Ability to derive mathematical relations between the design parameters of various machines and by applying 

            the mathematical relations to develop their Equivalent circuits.
CO 3:  To analyse the Starting methods and performance of various Electrical machines by conducting suitable tests 

            and differentiate between machines for various applications.

Lesson Plan

	Hour
	Unit
	Name of the Topic
	Reference

	Unit-I  Induction Motors I

	1
	I
	1.1  Principle of operation and 

 Constructional (Stator, Rotor) details of Induction motor.
	T1

	2
	I
	1.2       Rotating Magnetic field for 3-ph,2-ph,n-ph 

            Types of rotors.(SCIM,SRIM)
	T1

	3
	I
	1.3        Development (Production) of torque and torque   

  Calculations, approximate Torque Equation,
	T1

	4
	I
	1.4        Observations from torque equation and Torque -Speed      

             Characteristics in motoring mode and generating mode.
	T1

	5
	I
	1.5        Power Division in rotor,  Power flow and calculations
	T1

	6
	I
	1.6         Equivalent circuit  and losses 
	T1

	7
	I
	1.7         Testing on Induction Motor.(No-load, Rotor-blocked 

               tests)
	T1

	Unit-II  Induction Motors II



	8
	II
	
2.1            Current locus diagram, Circle diagram 

                       Calculation of efficiency from the Circle Diagram.
	T1

	9
	II
	      2.2              Starting of Induction Motors

                         (a) DOL Method

                         (b) External Starting methods 

                      
	T1

	10
	II
	     2.3                Crawling and Cogging
	T1

	11
	II
	     2.4              Speed control of Induction Motors.

                    (a) Slip Control method

                    (b) Synchronous Speed control method

                    (c) Cascading of 2 induction machines.
	T1

	12
	II
	     2.5      Induction Generator and Principle of operation.
	T1

	13
	II
	     2.6                 Double cage rotors
	T1

	Unit-III     Synchronous Generators


	21
	III
	 3.2       EMF equation 
	T1

	22
	III
	3.3        Effect of chording and distribution of winding. 
	T1

	23
	III
	3.4        Armature Reaction, Phasor Diagram
	T1

	24
	III
	 3.5        Regulation of Synchronous Generators using          

             EMF,MMF,ZPF methods
	T1

	25
	III
	3.6      Synchronization of alternators, parallel operation
	T1

	26
	III
	3.7     Salient pole synchronous machine, Two Reaction   

          Theory.
	T1

	27
	III
	3.8     Determination of direct axis, quadrature axis   

           Reactance’s of salient pole machine.
	T1

	28
	III
	3.9     Power angle characteristics of cylindrical and salient   

          Pole machine.
	T1

	29
	III
	 3.1      Basic Requirements and Constructional details.
	T1

	30
	III
	 3.2       EMF equation 
	T1

	31
	III
	3.3        Effect of chording and distribution of winding. 
	T1

	32
	III
	3.4        Armature Reaction, Phasor Diagram
	T1

	33
	III
	 3.5        Regulation of Synchronous Generators using          

             EMF,MMF,ZPF methods
	T1

	34
	III
	3.6      Synchronization of alternators, parallel operation
	T1

	35
	III
	3.7     Salient pole synchronous machine, Two Reaction   

          Theory.
	T1

	36
	III
	3.8     Determination of direct axis, quadrature axis   

           Reactance’s of salient pole machine.
	T1

	37
	III
	3.9     Power angle characteristics of cylindrical and salient   

          Pole machine.
	T1

	38
	III
	
	T1

	Unit-IV     Synchronous Motors



	39
	IV
	     4.2                Starting methods 
	T1

	40
	IV
	  4.3               Phasor Diagram ,effect of changing load and changing excitation
	T1

	41
	IV
	    4.4                V and Inverter V Curves
	T1

	42
	IV
	 4.5                Hunting, Damper winding

	T1

	43
	IV
	4.6            Power developed by synchronous  motor
	T1

	44
	IV
	
	T1

	Unit-V    Special Machines



	45
	  V
	  5.2            Double Field Revolving Theory
	T1

	46
	V
	5.3        Operation of Split phase, capacitor start, capacitor start and run shaded pole machine
	T1

	47
	V
	 5.4        Principle operation of Hysteresis motor,  

               Reluctance motor.
	T1

	48
	V
	 5.5       Principle operation BLDC motor, Doubly fed 
              induction Generator
	T1

	49
	V
	  5.1           Single phase Induction Motors
	T1

	50
	V
	  5.2            Double Field Revolving Theory
	T1

	51
	V
	5.3        Operation of Split phase, capacitor start, capacitor start and run shaded pole machine
	T1

	52
	V
	 5.4        Principle operation of Hysteresis motor,  

               Reluctance motor.
	T1

	53
	V
	 5.5       Principle operation BLDC motor, Doubly fed 
              induction Generator
	T1


