
Synchronous Machines

1. Synchronous Generators
 Principle of Operation
 Phasor Diagram and Equivalent Circuit 
 Power and Torque
 Synchronous Generator Characteristics & Tests 
 Generator Modes of Operation
 Generator Stability
 Generator Rating
 Practical Generator
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Synchronous Generator: Characteristics & Tests

1. Open Circuit Characteristics
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Synchronous Generator: Characteristics & Tests

2. Short Circuit Characteristics
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Synchronous Generator: Characteristics & Tests

2. Short Circuit Characteristics
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Synchronous Generator: Characteristics & Tests

2. Short Circuit Characteristics
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Synchronous Generator: Characteristics & Tests

Calculation of XS
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Synchronous Generator: Characteristics & Tests

Calculation of XS: Including Saturation
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Synchronous Generator: Characteristics & Tests

Calculation of XS: Short Circuit Ratio
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Synchronous Generator: Characteristics & Tests

3. Zero Power Factor Characteristics
It’s the relation between the
terminal voltage and the field

current when the generator 
is connected to a variable pure

inductive load at a constant

armature current. 
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Synchronous Generator: Characteristics & Tests

3. Zero Power Factor Characteristics
At different load settings, 
adjust If to keep Ia constant 

then take the reading 
of Vt and If at each load
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Synchronous Generator: Characteristics & Tests

3. Zero Power Factor Characteristics
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Synchronous Generator: Characteristics & Tests

3. Zero Power Factor Characteristics
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Synchronous Generator: Characteristics & Tests

3. Zero Power Factor Characteristics
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