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1(a) 

 

Explain the short circuit ratio of an alternator with derivation. 

The Short Circuit Ratio (SCR) is defined as the ratio of field current required to produce 

rated voltage on open circuit to the field current required to produce rated armature current 

with armature terminals shorted while machine runs at synchronous speed. 

 

 

[5] CO5 L2 

1(b) 

A 2300V, 50Hz, 3 phase star connected alternator has an effective armature resistance of 

0.2Ω. A field current of 35 A produces a current of 150A on short circuit and an open 

circuit emf of 780V (line). Calculate the voltage regulation at 0.8 p.f. leading for the full 

load current of 25A.  
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2 

Enumerate the various methods available for determining the voltage regulation. Explain 

in detail the EMF method.   

Voltage regulation can be found by Direct loading and Indirect loading methods. Following 

are the indirect loading methods:  

A. EMF method or Synchoronous Impedance method 

B. MMF method or Ampere-turn method 

C. Zero power factor or Potier method 
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3 Discuss the concept of two-reaction theory in a salient pole synchronous machine with the 

help of phasor diagrams  
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4 

The open circuit and short circuit test is conducted on a 3 phase, star connected, 866V, 100 

KVA alternator The O.C. test results are 

If(A) 1 2 3 4 5 6 

Voc line(V) 173 310 485 605 728 790 

The field current of 1A produces a short circuit current of 25A. The armature resistance 

per phase is 0.15Ω. Calculate its full load regulation at 0.8 lagging PF condition. 
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5(a) 

Mention the advantages of operating the alternators in parallel. 
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5(b) 

A 2200V, 50 Hz, 3 phase, star connected alternator has an effective resistance of 0.5Ω 

per phase. A field current of 30 A produced the full load current of 200 A on short 

circuit and a line to line emf of 1100V on open circuit. Determine (i) The power angle 

of the alternator when it delivers full load at 0.8 pf (lagging). (ii) The SCR of the 

[5] CO6 L3 



alternator. 

 

 

 

 

6 

The single phase alternators operating in parallel have induced e.m.fs on open circuit of 

230<0o and 230<10o volts and respective reactances of j2 Ω and j3 Ω. Calculate: (i) Terminal 

voltage; (ii) Current; (iii) Power delivered by each of the alternators to a load of impedance 

6Ω (resistive). 
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