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The quality can be improved by applying the adjustable speed technology
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Stator field

Rotational speed
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Rotor field Frequency of 
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Adjustable 
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Rotor
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�
	

Usually, a constant speed generator-
motor is excited by the DC excitation 
system fixed on the rotor. 
The rotational speed of the rotor field
equals  the rotor speed.

However, an adjustable speed
generator-motor is excited by the AC
excitation system fixed on the rotor.  
Therefore, the rotational speed of  the 
rotor field equals the sum of the rotor
speed and the frequency of the AC
excitation.

nS=nR�n2

Principle of Adjustable Speed ControlPrinciple of Adjustable Speed Control
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Rotor Phase&Speed

Adjustable Speed Synchronous Phase Regulation SystemAdjustable Speed Synchronous Phase Regulation System
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Constant Speed Constant Speed 
TypeType

GeneratorGenerator--motormotor

Adjustable SpeedAdjustable Speed
TypeType

GeneratorGenerator--motormotor

DC excitationDC excitation AC excitationAC excitation
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Rotor has Rotor has 
““Salient poleSalient pole””
with solenoid type with solenoid type 
field coil.field coil.

Rotor is Rotor is 
cylindrical type cylindrical type 
with threewith three--phase phase 
windings.windings.

Shape of rotor parts is different each other.Shape of rotor parts is different each other.Shape of rotor parts is different each other.

Comparison of Constant Speed and Adjustable SpeedComparison of Constant Speed and Adjustable Speed
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Adjustable Speed Control Block DiagramAdjustable Speed Control Block Diagram

Active Power controlled by Excitation (Gen. Mode)
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Behavior of Adjustable speed controlBehavior of Adjustable speed control

Active Power controlled by Excitation (Gen. Mode)
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Adjustable Speed Control Block DiagramAdjustable Speed Control Block Diagram

Revolution Speed controlled by Excitation (Gen. Mode)
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Behavior of Adjustable speed controlBehavior of Adjustable speed control

Revolution Speed controlled by Excitation (Gen. Mode)
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Adjustable Speed Control Block DiagramAdjustable Speed Control Block Diagram

Active Power controlled by Excitation 
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Behavior of Adjustable speed controlBehavior of Adjustable speed control

Active Power controlled by Excitation (Pump Mode)
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Operating range in turbine operationOperating range in turbine operation
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����The turbine efficiency at partial load is improved 
����Lower limit of turbine operation range is expanded.
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Limitation and Operating zone in pumping modeLimitation and Operating zone in pumping mode
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