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Objectives
1. To identify the power quality problems in wind farms in

Tamilnadu .

2. To collect data from selected wind farms in Tamilnadu.

3. To record and analyze the occurrence of various
events and their causes.

4. To propose suitable models for WECS with squirrel cage
induction generator and converter-synchronous machine.
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5. To perform dynamic analysis of grid connected wind farms
and to study the effects of frequency variations, voltage
variations, transients, flicker and harmonics on the wind
farms. Dynamic analysis includes the effects of faults,
wind variation and load variation

6. To summarize the study and to recommend guidelines for
connecting wind farms to weak grids.
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 Impulses/Transient: High voltage magnitude for 
extremely for short duration(a few millisecond)

 Sag: A momentary voltage dip( for few seconds)

 Swell : A momentary Voltage rise 

 Overvoltage :A steady state voltage rises for several  
seconds

Power quality problems in wind farm .
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 Under voltage: A steady state voltage dip last for 
several  few seconds

 Interruption: A complete loss of voltage for few 
second to several hours

 Flicker :A perceptible change in  lamp output for 
due to sudden change in the voltage

 Harmonics: Non -fundamental frequency 
components 
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 Data collected from pedampally SS
Wind Generator Feeder -105 events
Substation Feeder -55 events

Events matches between these Feeders -27 events

 Mostly Short duration impulse transient, Sag , Switching
events occurred repeatedly for various short duration
intervals.

 Samples of data were taken for each event and
simulated using DIgSILENT software.

Data from selected wind farms in Tamilnadu.
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 The Peedampalli wind farm has been simulated using
DIgSILENT power factory simulation software (ver 14.1).

 Using this software, steady state and dynamic stability
studies, harmonic load flow, flickers, reliability and time
domain simulations ranging microseconds to hours (EMT
and RMS simulations) can be simulated.

 The fixed speed wind turbine model has been developed
using Dynamic Simulation Language available in this
software.

Simulation Model for Peedampally Substation 



Voltage Dip



Voltage Dip in WM Feeder

-49.61%



Current rise in WM Feeder

+268%



Voltage Dip

-51.4%



Wind Mill Tripping Due to Voltage sag 



Event Recorded in Kinathukadavu











Voltage Sag



Voltage Sag





Bipolar Transient



B-Phase voltage Drop put



Multiple Zero Crossing



Phase Shift Event
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• Frame

Complete Model Of Induction Generator
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Wind farm single line diagram
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• .

Recorded Real power

Simulation results and case studies

Simulated Real Power 
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 Sag in the Bus bar Voltage due to Sudden Removal 
of Load at 11kV Bus bar.

Recorded sag waveform

Simulation result of sag waveform
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 Voltage sag due to short circuit at the 11kV wind 
farm feeder.

Recorded sag waveform

Simulation result of sag waveform 
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 Generator voltage due to switching

Recorded waveform

Simulation result



Quality of Power






