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Type1: Squirrel Cage Induction 
Generator (SCIG) 
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Type 1 System

When the generator is not subjected to external 
injection, 
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Power Flow: Squirrel Cage Generator
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Power Flow: Squirrel Cage Generator
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Reduced Model for Stator
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Equivalent Circuit
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Speed Torque Characteristics
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Example
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Solution: Part a
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Solution: Parts b 
and c
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Solution: Part d
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Limitations of Type 1
Type 1 system employs squirrel cage induction generator. Although inexpensive and 

rugged, the squirrel cage generator has some drawbacks, among them are:

∙ Without the rotating flux in the airgap, the generator cannot produce any power. 
The flux is produced by the grid voltage, and the generator must therefore be 
connected to the grid. Hence, Type 1 turbine cannot operate as a stand-alone 
system.

∙ The induction generator consumed reactive power from the grid as it cannot 
generate its own. Thus, Type 1 system cannot provide voltage support to the 
grid.

∙ The generator draws high current at starting. This can cause a dip in voltage and 
may cause the machine to trip due to excessive over currents.
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Reactive power of Type 1 System
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Reactive power of Type 1 System
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Inrush Current
• At the moment when the generator is 

connected to the grid, its rotor speed could 
be different from the synchronous speed. 

• Even for a small speed deviation, the 
current at the connection time could be 
excessive. 

• This current is called inrush current.
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Example
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Solution
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Reduction of Inrush Current

19Wind Energy Systems/ Dr. Abdullah Awad



Stability
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During fault ∆KE >0 causing the speed of the generator to increase.

This could result in the blades speeding up to a level that could damage the turbine.
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Options to Restore the Balance of 
Energy

• Option 1: Reduce the mechanical power quickly. 

– However, the mechanical power cannot be changed fast enough 
for the cases of severe faults. 

– Pitching the blades takes some time as it involves rapid motion 
of large masses (blades, gearbox, generator, etc.). 

– In addition, rapid actuation may cause the blades to wobble and 
could hit the tower. 

• Option 2: Increase the electrical power output. 

• Option 3: A combination of Option 1 and Option 2
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Increase the Electrical Power Output 
During Faults

•
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Stator dynamic Resistance (SDR)
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Stator dynamic Resistance (SDR)
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Stator dynamic Resistance (SDR)
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Effective resistance

Set the current equal to the steady state fault current
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Example
• A fault occurs near Type 1 wind turbine causing the voltage at the grid side 

to substantially reduce. The fault lasts for 100ms, and its steady state value 

is 1000A. During fault, the average deficit in energy is 300kJ. Compute the 

value of the effective resistance to be inserted between the generator and 

the grid during fault.

If the SDR resistance is 5Ω, compute the triggering and commutation angles
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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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Home | Moodle.org
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