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Unit 1 – SYNCHRONOUS GENERATOR

Topic 4,5,6: Synchronous  reactance Armature reaction – Phasor diagrams 



Causes of Voltage drop in Alternator

Armature Effective Resistance (Reff )

Armature Leakage Reactance (XL )

Armature Reactance
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Armature  Leakage Reac tance(XL)
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Armature Leakage Reactance(XL)

Three major components -Slot leakage reactance, end winding 
leakage reactance and tooth tip leakage reactance.

Synchronous reactance / phase 
Xs = XL + Xa

where 
Xa is the fictitious armature reaction reactance.

Synchronous impedance/phase
Zs = (Ra + jXs)



Synchronous Reactance
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 The value of XS can be determined by measurements of the open-circuit and 

short-circuit tests

 Test are conducted under an unsaturated core condition

Open-circuit test is conducted at rated speed with the exciting current Ixn

adjusted until the generator terminals are at rated voltage, En

 Short-circuit test is conducted at rated speed with the exciting current Ixn

gradually raised from 0 amps up to the original value used in the open-circuit 

test

 The resulting short-circuit current Isc is measured, allowing the calculation of 

XS

XS = En/ISC

Where:

XS = Synchronous  reactance per phase[Ω]

En = Rated open circuit voltage line to neutral [V]

ISC = Short-circuit current, per phase, using same exciting current Ixn that was 

required to produce En [A]



Armature React ion
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Effect of the armature flux on the main field  flux.

Armature Reaction effect depends upon the PF of the Load

UPF - cross magnetizing.
Lag PF - demagnetizing.
Lead PF - magnetizing



UPF( P u r e  R e s i s t i v e  L o a d ) - c ross magne t i z i ng
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Lagg ing  PF(Pure l y  I nduc t i ve  Load )

Demagne t i z i ng
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Lead  PF  (Pu re l y  Capac i t i ve   Load )

Magne t i z ing
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Thank u
KEEP 

LEARNING..

SEE YOU IN NEXT CLASS
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