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Answer all Questions.

I (a) 
Explain the function of magnetic coupling field in an electromechanical energy                                                              conversion device.                                                                             [10 marks]

(b) 
Derive the expression for stored magnetic field energy in a doubly-excited system. 







      
[15 Marks]

OR

(c)
 Derive the expressions for mechanical work done and electromagnetic force in the case of a singly excited system.                                                [25 Marks]

II
Derive an expression for the air-gap MMF in a 2-pole, 3-phase, Y-connected salient pole synchronous machine.                                                      [25 marks]

OR


Derive the voltage and torque equations of a d.c.machine.                  [25 Marks]                                                                       
III  
Derive the induction machine model in arbitrarily rotating reference frame. 
                                                                                                                         [25 Marks]
OR

Draw the arbitrary reference -frame equivalent circuits of a 3-phase, symmetrical induction machine using voltage equations in arbitrary reference –frame variables.
                                                                                                                         [25 Marks]

IV 
For a 2-pole, 3-phase, Y-connected, salient –pole synchronous machine, derive the voltage equations in machine variables and in arbitrary reference- frame variables.                                                                                               

                                                                                                                          [25 Marks]

OR

Draw the equivalent circuits of a 2-phase unsymmetrical induction machine using voltage equations in stationary reference-frame variables. 
                                                                                                                [25 Marks]

