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Answer any Five questions

All questions carry equal marks

---

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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