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4
th

 Semester Regular / Back Examination 2015-16 

ELECTRICAL MACHINE - I 
BRANCH(S): EEE,ELECTRICAL 

Time: 3 Hours 

Max Marks: 70 

Q.CODE: W141 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) Give reasons, if a dc shunt generator fails to build up the voltage at its rated 

speed. 
 

 b) A  long  shunt  compound  generator  is  cumulatively  compounded.  With  the 

supply terminals unchanged the machine is now runs as compound motor.  If 

shunt  field  is  stronger  than  series  field.  Is  the  motor  differentially  or 
cumulatively compounded? Justify your answer. Comment on the direction of 

rotation. 

 

 c) A dc shunt generator while running at 1500 rpm develops a terminal voltage 

of 250V at no load. If it operated as motor on no load with the same terminal 
voltage,  then  what  speed  it  may  run,  1500  rpm, more  than  that  or  less  than 

that. 

 

 d) Explain  Why  the  wire  used  in  no  load  release  coil  is  thinner  where  as  it  is 

thicker in over load release coil?   

 

 e) Because of the dc magnetic field, there is no hysteresis loss in the stator. Can 

it be same for the rotor also? Justify your answer. 
 

 f) DC Shunt generator is self protecting from short circuit. Justify.  
 g) Why  the  voltage  regulation  of  a  transformer  is  zero  or  negative  for  leading 

power factor load? 
 

 h) A single phase transformer has a hysteresis and eddy current loss of 100W and 

75W  respectively  when  supplied  from  250V,  50Hz.  What  will  be  the 

corresponding losses when supplied from 220V, 30Hz? 

 

 i) Draw  the phasor  diagram  of  a transformer supplying leading power  factor 

load? 
 

 j) A 3-phase, 4-pole, 50Hz Induction motor is running at 5% slip. Calculate the 

speed of the rotor magnetic field with respect to both rotor and stator. 
 

    
Q2 a) Explain the Internal and External characteristics of a dc Shunt generator. (5) 

 b) A  belt driven 50KW shunt  wound  generator running  at 500rpm is supplying 
full load to a bus bar at 200V. At what speed will it run if the belt breaks and 

the  machine  continued  to  run  taking  5KW  from  the  bus  bar.  In  generating 

mode  armature  reaction  weakens  the  field  by  5%.  Consider  armature  and 

shunt field resistance are 0.1Ω and 100 Ω respectively and 1V drop per brush. 

(5) 
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Q3 a) Two  shunt  generators  operating  in  parallel  have  linear  characteristics  one 

machine has a terminal voltage of 260V on no load and 220V at a load current 

of  30A,  the other machine has  a  voltage of  270V on no  load  and 220V at  a 

current of 40A. Calculate the output current, power of each machine and Bus 

voltage when supplying a  Load resistance of 10 Ω 

(5) 

 b) Explain how  the speed of  a  dc  shunt motor  can be controlled by  controlling 

the flux also mention its advantages and disadvantages. 
 

(5) 

    
Q4 a) Explain the need of interpoles and compensating windings in a dc motor. (5) 

 b) A 15kW, 4-pole, 230V dc shunt motor has an armature resistance of 0.2 Ω and 
882 lap connected armature conductors. It delivers its rated load at 1150 rpm, 

while drawing an armature current of 73A, at a field current of 1.6A. Calculate 
the  developed  torque.  Also  find  the  new  operating  speed  if  the  field  flux 

reduces by 80% for the same torque developed. 

(5) 
 

Q5 a) A 250V, 20Kw shunt motor running at 1500 rpm has a maximum efficiency of 

85%,  when  delivering  80%  of  its  rated  output.  The  shunt  field  resistance  is 
125Ω. Determine efficiency and speed when it draws 100A from mains. 

(5) 

 b) A 5KVA, 2200/220 V, single phase transformer has the following parameters 
R1=3.4Ω, R2=0.028 Ω, X1=7.2 Ω and X2=0.06 Ω. Determine a) the input 
current and power factor, b) Terminal voltage when a load of 4+j5 Ω is 
connected. 

(5) 
 
 

    
Q6 a) Obtain the  approximate equivalent circuit of a given  200/2000V single phase 

30kVA transformer having following test results : 

      O.C Test : 200V    6.2A   360W   on LV side  

      S.C Test   : 75V      18A     600W  on HV side       

Also calculate the maximum efficiency at upf. 

(5) 

 b) A  20kVA,  2200/220  V,  two  winding  transformer  is  to  be  used  as  an  auto 

transformer,  with  an  input  voltage  of  2200V.  Show  the  current  distribution 

and  calculate  the  KVA  output  for  both  additive  and  subtractive  polarity 

connection.  

(5) 

    

Q7 a) A  10  kW, 4 pole, 50Hz 3-phase  IM  has  a  full load slip of 0.03. Mechanical 

and stray load losses at full load are 3.5% of output power. Compute: 

Air gap power 

Full load internal torque. 

Full load rotor ohmic loss. 

(5) 

 b) Explain various method of starting a 3-phase Induction Motor. (5) 

    
Q8.   Answer any two (5 x 2) 

 a) Give  a  comparison  study  of  speed  torque  characteristics  of  shunt  series  and 
compound motor.  

 

 b) Hopkinson’s Test  

 c) Induction Generators   

 d) Process of voltage build up in a DC Shunt generator.  
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