
Registration No:   

 

Total Number of Pages: 02 B.Tech 
 PEE6J002 

 
6th Semester Regular  Examination 2017-18 

GENERALIZED THEORY OF ELECTRICAL MACHINES 
BRANCH: ELECTRICAL 

Time: 3 Hours 
Max Marks: 100 

Q.CODE: C351 
Answer Part-A which is compulsory and any four from Part-B. 

The figures in the right hand margin indicate marks. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: dash fill up type (2 x 10) 

 a) The shape of MMF waveform for concentrated winding is__________.  
 b) For a 50Hz, 4 pole IM the speed of rotor magnetic field with stator magnetic 

field is____________. 
 

 c) The emf and torque developed in a physical system, acts in such a direction as 
to tend to_______(decrease/increase) the magnetic stored energy at 
constant_____(mmf/flux). 

 

 d) Reluctance torque in rotating machine is present with_______ air gap.  
 e) If the power developed by an IM is 500W in abc reference frame, what will be 

its value in dq0 frame____. 
 

 f) Armature mutual inductance is maximum, when mid-point of any two phases is 
aligned with the _______ axis. (direct/quadrature) 

 

 g) _______ type of machine can’t be studied with Generalized theory. (1-phase 
IM/ 1-phase alternator) 

 

 h) The flux linkage after sudden disturbance in any closed circuit _______. 
(remain constant/ varies) 

 

 i) Voltage in the damper bars during steady state is_____.  
 j) Expression for connecting matrix is ___________.  
    

Q2  Answer the following questions:  (2 x 10) 
 a) State the principles of Electromechanical energy conversion  
 b) For an electromechanical energy conversion, give the energy balance 

equation. 
 

 c) Represent graphically mmf Vs Flux for varying air gap.  
 d) Write the expressions for field energy and Torque of single excited rotating 

actuator. 
 

 e) List various parameters of a synchronous machine  
 f) Give an expression for fundamental space MMF  
 g) Give the expression for torque of induction machine.  
 h) Give the expression for power while transferring dq0 to abc.  
 i) What is Kron’s primitive machine?  
 j) Explain why two-phase quantities appear as constant quantities in 

synchronously rotating reference frame. 
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Part – B (Answer any four questions) 
Q3 a) Show that the transformation of a balanced set three phase phasors 

csbsas FFF ,,  into two phase variables rotating in synchronous reference frame 

speed e  possess a relationship ds
e

qs
e

as jFFF 
~

2  

(10) 

 b) Describe the formulation of transformation of 3 phase variables to a stationary 
reference frame 

(5) 

    
Q4 a) For a three phase, symmetrical stator windings of induction machine obtain the 

voltage equations in arbitrary reference frame and show their equivalent 
circuits. 

(10) 

 b) Explain the term rotor angle and angle between rotor (5) 
   

 
 

Q5 a) From first principles, derive the voltage and torque equations of a three-phase 
symmetrical induction machine. 

(10) 

 b) Explain how transformation between two-referenceframes is possible.  (5) 
    

Q6 a) Draw the Magneto Motive Force Space wave for the following (i) Concentrated, 
Full pitched winding (ii) Distributed Winding (iii) Short Pitched winding 

(10) 

 b) Derive the circuit model of a 3-phase synchronous motor (5) 
    

Q7 a) Discuss the various operational impedances for a synchronous machine with 
four rotor windings 

(10) 

 b) Derive the transformations for currents between a rotating balanced z-phase 
(α, β) winding and a pseudo-stationary two- phase (d, q) winding. Assume 
equal turns on all coils. 

(5) 

    
Q8 a) For a 2 pole 3 phase wye connected salient pole machine derive the 

expressions for per phase winding inductances. 
(10) 

 b) What is generalized machine theory? What are the restrictions of generalized 
machine theory? 

(5) 

    
Q9 a) Explain the principle of electromechanical energy conversion and also explain 

the energy balance equation 
(10) 

 b) Why damper bars are used? Explain its significance. (5) 
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