
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

1



Synchronous Machines

1. Synchronous Generators
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Synchronous Machines

Salient Pole Machine
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Synchronous Machines

Hydro-Turbines

4



Synchronous Machines

Cylindrical (Turbo) Machine
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Synchronous Machines

Steam-turbines
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Synchronous Machines 

Salient Poles
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Synchronous Machines: Field Distribution
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Synchronous Machines

Non-salient poles
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Synchronous Machines: Field Distribution

Non-salient poles
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Synchronous Machines: Generated EMF

For the fundamental: 

For Space Harmonics: 
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Synchronous Generator: Phasor Diagram 

Open Circuit Condition
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Synchronous Generator: Phasor Diagram 

Open Circuit Condition
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Synchronous Generator: Phasor Diagram 

Loading Conditions
Ma = armature reaction
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Synchronous Generator: Phasor Diagram 

Loading Conditions
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Synchronous Generator: Phasor Diagram 

Space and Time Phasors
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Synchronous Generator: Phasor Diagram 

Space and Time Phasors
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Synchronous Generator: Phasor Diagram 

Exact Phasor Diagram
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Synchronous Generator: Equivalent Circuit

Synchronous Reactance
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Synchronous Generator: Equivalent Circuit

Synchronous Reactance

XS = synchronous reactance
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Synchronous Generator: Equivalent Circuit

Approximate Equivalent Circuit
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Synchronous Generator: Power & Torque

Power Flow
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Synchronous Generator: Power & Torque
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