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Equivalent Circuit of Type 2 Generator
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Rotor Representation
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Rotor Circuit

Without added resistance

With added resistance
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Machine Equivalent Circuit
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Real Power



Pullout Power (Maximum Power)
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Example
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Solution
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Torque

Maximum Torque is 
not a function of added 
resistance or speed
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Maximum Torque
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Example
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Example

Assume the generator is operating at a speed of 1230 rpm. If wind speed 

increases, the generator speed increases to 1260 rpm, compute the added 

resistance that maintains the developed power constant. Also, compute 

the power consumed by the added resistance.
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Solution
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To compute the added resistance
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Assessment of Type 2 Turbine
• Operating ranges for power and speed is higher than that for Type 1. 

• Generators normally require access to the rotor through a slip ring 
system, which makes the machine more expensive and higher 
maintenance.

• However, newer systems have the resistances installed in the rotating 
mass of the generator whereby its converter is triggered using Optical 
signals from the stationary stator.

• Similar to Type 1 system, the main drawback of Type 2 turbines is their 
lack of reactive power control and voltage support.

• Another drawback of Type 2 system is its low efficiency. 
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Inrush Current Protection
• Starting sequence

•  Release the brake to allow the turbine to spin freely. 

• When the speed is near the synchronous speed, the turbine is connected to 

the grid. 

• Since the speed of the turbine at the initial connection to the grid cannot 

precisely equal to the synchronous speed, an inrush current flows through 

the generator. 

• In Type 2 turbine, the added rotor resistance can reduce the 

inrush current.
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Inrush Current
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S is the slip at the connection time
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Example

•
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Solution (without added rotor 
resistance)
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Solution (With added rotor resistance)
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Turbine Stability
• During voltage depression, the output power of 

the turbine is reduced. Thus, the mechanical 

power from the turbine must be reduced to 

match the output electrical power plus all 

losses. 

• However, the reduction of the mechanical 

power takes time as it involves the control of 

large mass. 

• During this period, the extra energy acquired 

by the rotating mass must be dissipated to 

prevent the machine from damaging 

overspeeding. 
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Example

•
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Solution
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Solution
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Website

https://lms.ttu.edu.jo/

Use the 
course 
website:

To check for announcements

To get copies of the lecture slides and other material

To get the homework and project assignments

https://lms.ttu.edu.jo/
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