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 PEL4I101 

4th Semester Regular Examination 2016-17 
ELECTRICAL MACHINE - II 

BRANCH: EEE 
Time: 3 Hours 

Max Marks: 100 
Q.CODE: Z435 

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:  (2 x 10) 
 a) In a dc machine the shape of ar mature mmf distr ibut ion in space is 

(A)  Sinusoidal(B) Tr iangular        (C) Rectangular(D) Trapezoidal 

 

 b) In  a  loaded  dc  generator, if  the  brushes are  given a shift  from the interpolar 

axis in the direction of rotation, then the commutation will  

(A)  Improves w ith fall in Vt (B)  Impr oves w ith r ise in Vt 

(C)  Deter iorate w ith fall in Vt(D) Deter iorate w ith r ise in Vt 

 

 c) The  no  load  terminal  voltage  of  a  dc  shunt  generator   is  220V.  If  the 

dir ect ion of rotat ion is r eversed the voltage to w hich it build up is: 

(A)  220 V (B)  -220 V(C) 0 V (D)  22 V 

 

 d) The  dc  motor ,  w hich  can  pr ovide  zero  speed  regulat ion  at   full  load 

w ithout any controller  is 

(A)  ser ies (B)  shunt 

(C)  cumulat ive compound (D) differential compound 

 

 e) A 4 point star ter  is used to star t and control the speed of a 

(A)  dc shunt motor  with armatur e resistance contr ol 

(B)  dc shunt motor  w ith field weakening control 

(C)  dc ser ies motor                               (D)  dc compound motor 

 

 f) A  field  excitation  of  20  A  in  a  cer tain  alter nator   results  in  an 

armatur ecurrent of 400 A in shor t  circuit and a ter minal voltage of 3464 V 

on  opencircuit .  The  magnitude  of  the  inter nal  voltage  drop  w ithin  the 

machine at a 

load current of 200 A is 

(A)  1 V (B) 10 V(C) 100 V (D)  1000 V 

 

 g) A 3 phase, 50Hz, 4 pole alter nator has a rotat ing armature. What w i ll be 

the speed of r otating magnetic field w .r .t the stator? 

(A)  1500r pm               (B)  -1500rpm            (C) 0rpm(D) 3000 r pm 

 

 h) An over  excited synchronous motor  operates at_______p.f. by _______react ive 

power . 

(A)  Lagging, delivering                                             (B) Lagging, consuming 

(C)  Leading, deliver ing                                              (D) Leading, consuming 

 

 i) The maximum power developed in the synchronous motor  will depend on 

(A)  r otor  excitation only 

(B)  maximum value of coupling angle 

(C)  supply voltage only 

(D) rotor  excitation supply voltage and maximum value of coupling angle. 
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 j) The type of machine having highest no load current is 

(A)  Transformer (B) DC shunt motor  

(C)  3 phase Synchronous motor(D) 3 phase Induction motor  

 

    
Q2 Answer the following questions:  (2 x 10) 

 a) Why  does  the  terminal  voltage  fall  more  rapidly  in  a self excited  shunt 

generator  than in a separately excited dc generator? 

 

 b) How should  the  main pole t ips be  constructed  to minimize the  effect of 

armatur e react ion? 

 

 c) Four   terminals  of  a  dc  shunt  machine  are  available,  but  these  are 

unmarked. How  w ould you ident ify field and armature terminals? 

 

 d) How  does a dc motor  adjust itself to match the mechanical load?  

 e) An alter nator  has the same voltage, fr equency and phase sequence as that 

of  the  infinite  bus.  Is  i t   sufficient  to  put  ON  the  synchronization  sw itch 

now? Give reasons for  your  answer. 

 

 f) For the same kVA load, efficiency of an alternator at  leading p.f. is more 

than at lagging p.f. Explain. 

 

 g) A synchronous motor  is  supplying  a constant load.  In order   to  stop  the 

motor , i t is essential to sw itch-off the ac supply fir st  then its field cur rent. 

Explain the reason. 

 

 h) Tw o 20-MVA, 3-phase alternators operate in parallel to supply a load of 

35 MVA at 0.8 pf. Lagging. If the output of one machine is 25 MVA at 0.9 

lagging, what is the output and pf. of the other  machine?                              

 

 i) Why the air  gap length in a synchronous machine is higher  compared to 

an induction machine? 

 

 j) What is auniversal motor? Mention tw o of i ts applicat ion.  
    
  Part – B (Answer any four questions)  

Q3 a) A 6 pole lap wound gener ator has 240 coils of 2 tur ns each. Resistance of 1 turn is 0.03 Ω the armature is 50 cm long and 40 cm diameter . Air  gap 

flux  density of 0.6T is unifor m over   pole  shoe.   Each  pole subtends and 

angle of 400 mechanical. For  a speed of 1200rpm determined Eg, internal 

torque developed and ter minal voltage for  a load current of 40 A. 

(10) 

 b) Explain the process of voltage buildup in dc shunt generator . (5) 

    
Q4 a) A 230V DC shunt motor  has field resistance of 115 Ω and armature circuit 

r esistance of 0.5 Ω. At no load, the motor runs at 1000 rpm, with armature 
cur rent of 4A and r ated field flux.     

( i) For  a developed tor que of 80Nm. compute armatur e cur rent and speed.  

( ii)  If i t is desir ed that motor  develops 8 kW at 1250 r pm, determine the 

value of external r esistance that must be inserted in ser ies w ith the field 

w inding. 

(10) 

 b) Explain T~ Ia, N~ Ia and T~ N character ist ics of dc shunt motor . 

 

 

(5) 
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Q5 a) A  250V, 20Kw   shunt  motor   r unning  at   1500  rpm  has  a  maximum 

efficiency of 85%, w hen deliver ing 80% of i ts rated output. The shunt field 

r esistance is 125Ω. Determine efficiency, output torque and speed w hen it 

draws 100A from mains. 

(10) 

 b) Calculate the rms value of the induced emf per  phase of a 6-pole, 3-phase, 

50  Hz  star   connected  alternator   w ith  4  slots/ pole/ phase  and  8 

conductors/ slot in two layers. The coil is shor ted by 2 slots. The flux per  

pole has fundamental component of 0.012 wb, a 20% third harmonic and 

8% fifth harmonic. 

(5) 

    
Q6 a) A 3-phase, 17.32kVA, 400 V, star connected alternator  is deliver ing r ated load at 400 V and at pf 0.8 lagging. Its synchronous impedance is 0.2+j2 Ω 

per  phase.  Find  the  load  angle of oper at ion and voltage r egulation. Also 

calculate the p.f. for  w hich the voltage regulat ion becomes zero. 

(10) 

 b) A 5kVA, 220V, 3-phase, star  connected, salient pole alter nator  w ith direct 

and quadrature  axes  reactance  of 12Ω and 7Ω respectively, delivers full 
load cur rent at  0.8 power factor  lagging. Calculate the excitat ion voltage 

and  load  angle  neglect ing  armature  resistance.  Also  calculate  the 

r eactance pow er  developed by it . 

(5) 

    

Q7 a) A 3-phase star connected alternator  has synchronous impedance of 1+j 10 Ω per phase. It is operating at a constant voltage of 6.6kV and its field 
cur rent is adjusted to give an excitation voltage of 6.4kV. Find the power 

output,  armature  cur rent  and  pf  under   the  condition  of  ( i)  maximum 

power  output and (ii) maximum pow er  input. 

(10) 

 b) Explain  how   the  direct  and  quadr ature  axis  reactance  of  salient  pole 

synchronous machine can be deter mined? 

(5) 

    
Q8 a) Tw o exactly similar  tur bo alternators ar e rated at 25MW each. They are 

r unning in parallel. The speed load character ist ics of the dr iving turbines 

are such that the frequency of alternator  1 drops uniformly from 50Hz.on 

no-load  to  48Hz  on  full  load,  and  that  of  alter nator   2  from  50Hz  to 

47.5Hz.How  w i ll the two machines share a load of 40MW and maximum 

load that can be delivered by both w ithout overloading either  of them? 

(10) 

 b) Find  the  expression  for  for  a  salient  pole  synchr onous  generator  

w orking at lagging power  factor . 

(5) 

   
Q9 a) Explain var ious methods for  star ting a thr ee phase synchronous motor . (10) 

 b) A universal ser ies motor  has resistance of 35ohms and an inductance of 

0.5H. When connected to 230V dc supply and loaded to take 1A it  r uns at 

2000r pm. Determine the speed, torque and pow er  factor , when connected 

to a 230V, 50Hz ac supply and loaded to take the same current as of dc 

supply. 

(5) 
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