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1.
The flux distribution in a salient pole machine is rectangular, the base being two thirds of pole – pitch. The peak value of flux density is 1WB/m2 . Draw one complete cycle of the e.m.f induces in a single  - turn coil which has the pitch of five – sixthe of full pitch and moves with a uniform velocity of 30m per sec. The armature conductor length is 2m. Calculate the r.m.s. value of the voltage.

2. 
Write short notes on the following:

   
a) 
Armature reaction and leakage reactance.

  
b) 
Phasor diagram of an alternator loaded.

3. a)
Describe synchronous impedance method to determine regulation of an alternator for lagging power factor.

    b)
A 600V, 60KVA, Single-phase alternator has an effective resistance of 0.2(. A field current of 10A produces an armature current of 210A on short-circuit and an e.m.f of 480V on open-circuit. Calculate:

i) Synchronous impedance and reactance 

ii) Regulation with 0.8 P.f Lagging, and unity P.f Leading.

4. 
A 5000 KVA, 10KV, 1500 rpm, 50Hz alternator runs in parallel with other machines. Its synchronous reactance is 20%. Find the synchronising power per unit mechanical angle of the phase displacement for 

   
a)
no load and 

   
b)
full load at 0.8 p.f. (lag).

Also calculate the synchronising torque if the mechanical displacement is 0.5o
5.
A 20-pole, 693V, 50Hz, 3(, (- connected synchronous motor is operating at no-load with normal excitation. It has armature resistance per phase of 10(and negligible synchronous reactance. If rotor is retarded by 0.50 (mech.) from its synchronous position, compute 

 
a)      rotor displacement in electrical degrees
   b)    armature emf/phase

 
c)    armature current / phase     

   d) power drawn by the motor 

 
e)     power developed by the armature

 
How will these quantities change when motor is loaded and the rotor displacement increases to 5o (mech.)?
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6. a)
Develop the excitation circles for a cylindrical rotor synchronous motor. How are the circles helpful in studying the steady state behaviour of synchronous motors?

    b)
Explain the development of power circles for a cylindrical rotor synchronous motor. Show that 








i) Zero power circle passes through origin. 

ii) 
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efficiency at maximum power output = 50%.
7. a)
Draw the slip-torque characteristics of all types of single phase induction motors and compare their merits and demerits.





    b)  
The full load slip of a single phase induction motor is higher than that of corresponding 3phase induction motor.  Why?

8. a)  
Discuss the difference between capacitor start induction run motor and capacitor start and run induction motor.  Draw the performance characteristics.

    b)  
The following test results were obtained in respect of 230Volts single phase induction motor


No load tests
230V, 6.25A
360Watts


locked rotor test
126v,  15.0A.
577Watts


Stator winding resistance   =  1.5 ohms


Draw  the equivalent circuit diagram with parameters.
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1.
The field form of a star connected 3-phase machine is given by 100 sin( +      30sin 3( + 10 sin5(, where ( is measured from the interpolar axis. If the stator has 9 slots per pole and coils are full pitched, determine the wave form of phase voltage in terms of Vmax, and the amplitude of the fundamental phase voltage.  Determine also the r.m.s values of phase and line voltages.


What are the phase and line voltages if the flux is sinusoidally distributed with the same  flux per pole?

2.
What is armature reaction? And what is synchrous reactance? How do you calculate synchrous impedance experimentally?

3. a)
Explain the Potier method of pre-determination of the voltage regulation of cylindrical rotor alternator.

    b)
A 3-phase 11KV, 1MVA, Y-connected cylindrical rotor alternator has a resistance of 2.2(/phase. The percentage regulation at 0.8 P.f Lagging is 24%. Calculate the percentage regulation at 0.8 P.f Lead. Use e.m.f method 

4. a)
How do you calculate the time constant in case of an alternator

    b)
Show that an alternator running in parallel at constant voltage and frequency bus bars has a natural time period of oscillation. Deduce a formula for the time of one complete oscillation and calculate the value for a 500KVA, 3-phase, 10000V machine running at 1500 rpm and constant 50Hz bus bars.


The moment of inertia of the whole moving system is 14112 Kg-m2 and the 

 
steady short-circuit current is five times the normal full load value.

5. a)
What is a synchronous condenser?






    b)
What are the advantages of installing a synchronous condenser in an electrical  system? Illustrate your answer with an example. 
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6. a)
Discuss what you understand by the statement “Synchronous machine has lost synchronism or synchronous machine has fallen out of step”. 

 b)
A 3-, star-connected non-salient pole synchronous motor connected to a 6.6KV mains has an armature impedance of (2.5+j15.0)/ phase. The excitation of the machine gives a generated emf of 7.0KV. The iron and friction losses amount to 10KW. Determine the output of the motor when operating at a load angle of 310 (electrical)?

7. a)  
Using double revolving field theory explain the torque-slip characteristic of a single phase induction motor and prove that it cannot produce staring torque.

    b)  
Explain the constructional details and principle of operation of a split phase 
  
induction motor.  List out its industrial applications.

8. a)  
Compare the performance characteristics of A.C. series motor when it is connected across 

(i)  A.C. supply and  (ii) D.C. supply.




 b) 
Describe the construction and principle of operation of a single phase shaded pole motor
with a neat diagram.  Give its industrial applications.
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1.
An alternator has a uniformly distributed full pitch coils. Find distribution factor for fundamental, third and fifth harmonic m.m.f.s 


a)
When three – fourths of the slots are wound


b)
When all the slots are wound 

2. a)
Discuss the effect of armature reaction in an alternator.

    b)
A 3.3 KV, 3-phase star-connected alternator has a full-load current of 100A. under short circuit condition it takes 5A filed current to produce full-load short circuit current. The emf on open circuit for the same excitation is 900V (line to line). The armature resistance is 0.9ohm per phase. Determine synchronous reactance per phase.

3. a)
In brief explain the operation of a 3-phase cylindrical rotor alternator under constant load with variable excitation. Draw the Phasor diagram.

 b)
A synchronous generator has a direct axis synchronous reactance of 0.8/unit and quadrature axis synchronous reactance of 0.5/unit. It is supplying full load at rated voltage at 0.8 P.f Lagging. Find the open circuit voltage.

4. 
A 6000 KVA, 5000V, 50Hz, 3 phase alternator with 4 poles and a synchronous reactance of 25% operates an constant voltage and constant frequency bus bars. The moment of inertia of the whole rotating system is 16800 kg-m2. Calculate the time of one complete oscillation for full load and unity power factor.

5. a)
What will be the effect of increased load with constant excitation? Explain with phasor diagram for synchronous motor operation. 






b)
A 75KW, 400V, 4-pole, 3-, star connected synchronous motor has a resistance and synchronous reactance per phase of 0.04 and 0.4 respectively. Compute for full load 0.8 pf lead the open circuit emf/phase and gross mechanical power developed. Assume an efficiency of 92.5%.
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6. a)
Describe briefly the effect of varying excitation upon the armature current and p.f. of a synchronous motor when input power to a motor is maintained constant. 

    b)
A 400V, 50Hz, 3-(, 37.3KW, star connected synchronous motor has a full load efficiency of 88%. The synchronous impedance of the motor is (0.2+j1.6)( / phase. If the excitation of the motor is adjusted to give a leading p.f. of 0.9, calculate for full-load (i) the induced emf (ii) the total mechanical power developed.  

7. a)  
Draw the equivalent circuit of a single phase induction motor and discuss the 
 
experimental procedure to determine the parameters



 b) 
Find the mechanical power output of a 185Watts, 4pole 110volts, 50Hz single phase induction motor whose constants are given below at a slip of 0.05



R1  = 1.86 ohms 

X1= 2.56 ohms    



 



xm  = 53.5 ohms

R2= 3.56 ohms



x2   = 2.56 ohms

Core loss = 4.0 Watts



Friction and windage lossses = 13.0 Watts

8. a)  
Show that in a shaded pole motor, the flux in the shaded part of pole segment lags behind the flux of the shaded pole segment both in space and time, resulting a rotational torque in the motor.


    b)
Explain the construction and operation of Universal motor. List out its merits and 
demerits.
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1. a)
Discuss about different types of armature windings in synchronous generators.

    b)
Find the number of armature conductors connected in series per phase required for the armature of a 3-phase, 50Hz, 10pole alternator with 90 slots.  The winding is to be star-connected to give a line voltage of 11k.v.  Assume the flux per pole to be 0.16wb.

2. a)
Discuss the factors affecting the terminal voltage of an alternator.

    b)
Draw and explain the phasor diagram of alternator under loaded conditions.

3. a)
Explain how open-circuit and short-circuit tests are conducted on a synchronous machine.

    b)
What is an air-gap line? In an alternator, explain why short-circuit characteristic is a straight line where as open-circuit characteristic is a curve.

4. 
Two identical 2 MVA alternators operate in parallel. The governor of the first machine is such that frequency drops uniformly from 50 Hz on no load to 48 Hz on full load. The corresponding uniform speed drop of the second machine is 50Hz to 47.5 Hz.

a) How will the two machines share a load of 3 MW.

b) What is the maximum load at UPF that can be delivered without overloading either machine.

5. a)
Why are synchronous condensers also called as synchronous phase modifiers? Where are these used?








 b)
A substation operating at its full load of 1,000KVA supplies a load of power factor 0.71 lagging. Calculate the permissible additional load at this power factor and the rating of synchronous condenser to raise the substation power factor to 0.87 lagging.

6. a)
Define and explain different torques of a synchronous motor?

 b)
A 400V, 50Hz, 6-pole, 3-, Y connected synchronous motor has a synchronous reactance of 4 / phase and a resistance of 0.5 / phase on full-load, the excitation is adjusted so that machine takes an armature current of 60 Amperes at 0.866 p.f. leading. Keeping the excitation unchanged, find the maximum power output. Excitation, friction, windage and iron losses total 2KW.
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7. a)  
Prove that a single phase motor winding when excited by a single phase supply produces two equal and opposite revolving fields.


 b) 
“The centrifugal switch of a single phase motor failed to open”.  Explain the after effects in the performance.  

8. a)  
Compare the constructional  features of a.c series motor with d.c. series motor.


    b)  
Why cannot a shaded pole motor be made to rotate in the reverse direction?
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