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 pART-A  Goxe=20Marks)
100mpare energy and co-energy. R R
o 2 Give 'éxamplles for singljr excited and doubly exci'ted'_éy.stéms.: A

S 3. For the clectromechanical device shown in Figure 1, find the value of torque.

S stator

Figure 1. Electromechanical device
4, Why dynamic response of a DC motor is better in comparison with an AC motor ?
5. What are the advantages of reference frame transformation ?

6. Write the desired transformation matrix for transforming variables in ' frame
into ‘y’ frame. ‘

7. Relate the dq voltage expressions and phase voltages for an induction motor under
balance supply operation. :
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8. What are the different types of frames used for analysis in an induction motor ?
9. What is the need for damper wmdmgs in synchronous motor ?
10. Explain equal area crltermn '
PART B - . (6%18 = 65 Marks)
11. a) Obtam energy, co- energy and force for ?\, le 4+ X - (6+5+3)
' ~(OR) R B
B b) In two coupled co1ls have_ _eelf 'and mutual 1nductance of L, = 2 + 1/2x;
Ly, =141 L, =L, =1/2x over a certain range of linear displacement x, The _
ﬁrst coil is exclted by a constant :current of 20 A and the second by a constant {
current of = 10 A, Flnd e it '
a) Mechamcal work done if x changes from 0 5 to 1 m.
'h). Energy supphed by each electrxcal scurce 1n part (a) i
c) Change 1n ﬁeld energy 1n part (a) SR L j N '_ E (5+5+3)
;:11_2...'_'"_-9.) Obtam the epeed transfer functmn for a PMDC motor under no. load operatmn
b) Explam the tlme domam block dlagram of separately exc1ted DC motor.
13. a) Prove that 1) (K)T (Ka) 1, 11) f 2+ f 2+ f 2= f 2 +f 2+f 2 K matrlx is given
" cos8 cos G—--—2—Ei COS G+-.2—n-_
o 3/ -\ 8 (
K, = g— sin 0 s1n(6 —232) sin(e +§§7§_)
L 1 Y
R Z
(OR)
b) Prove that reference frame transformation is power invariant.
14. a) Obtain the dq0 equivalent circuit of three phase induction motor from the first

principles.
(OR)

b) Discuss the steady state analysis of three phase induction motor, Draw the
necessary characteristics.
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15. a) Derive the voltage and torque equation of synchronous machine in terms of

machine variables,
(OR)
b} Obtain Park’s equation for synchronous machine.

PART - C (1x15 = 15 Marks)

16 a) For ateady-state balance condltlons the total 3-p_hase real and reactive power
- -maybeexpressedas _ S T L

-:—3V1cos[e (0) e, (0)]

L -_-'Show that the followmg explessmns are equaI to those grven above

‘IB qs

- "_':'Qe-—— 1.5 (Vqs LV lq)

(OR)

b) Draw the mmf pattern of a distributed gingle phaae wmdmg in a three bhase o
B _' - -machine. Number of slots for a single phase wmdmg can be con31dered as6 -
o '_ and number of conductors per slot are two. : R o




