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Wind Power across India

SI. As of March31, 20:3_' 4) :n(::l;:no:'am Achievement in MW | %Share (as of
No,  States 2013 (MW) 31,2014 7| (Upto January31,2014) | January 2014)
= Ty === === - == -~
| | Tamil Nadu € 7,162 89 7,251 35.85% _
.--'-:.-___.:____—_____'—_._—-—_-_:.__‘—“'——
2 | Maharashtra 3,175 297 3472 17.17%
3 |Gujarat 3022 362 3,384 16.73%
4 | Rajasthan 2,685 49 2734 13.52%
5 |Karnataka 2,135 177 2312 11.42%
6 | Andhra Pradesh 448 200 648 3.20%
7 |Madhya Pradesh 386 — 386 191%
8 |Kerala 35 — 35 0.18%
9 | Others 4 ———-- 4 0.02%
Total 19,052 1,174 20226  100.00%




Wind Power Contribution
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TN wind power — Evacuation Issues

Evacuation has not kept pace with wind power generation

capacity growth due to lack of real time monitoring and

prediction/forecasting/scheduling

40% of energy lost during peak wind season
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WIND MONITOR GRAPH
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WIND MONITOR - GRAPH FOR THE MONTH OF NOVEMBER 2010
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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.




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.




Power quality problems in wind farm .

» 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




» 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




Data from selected wind farms in Tamilnadu.

» 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.




Simulation Model for Peedampally Substation

» 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.
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Voltage Dip iIn WM Feeder
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Current rise iIn WM Feeder
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Voltage Dip
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Wind Mill Tripping Due to Voltage sag

Loss of WM Generation
-42.5%




Event Recorded in Kinathukadavu
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Transient Event 9799 on 31.7.13
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Impulsive Transient Event 9793 on 31.7.13



Short duration instantaneous sag event 13854 on 5.8.13
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Instantaneous Swell event 03 on 20.7.13
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\oltage Sag
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Dran-View 6.8.01 HASP : 1642255135 (81E2D31Fh)

Event Details/Waveforms

Voltage Sag
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Event #6 at 20-03-2011 17:00:54.290
AVrms Instantaneous Sag
CATEGORY: Short Duration Instantaneous Sag

Threshold crossed 57.14 V
Magnitude 5352V
MaxRMS 5425V
Duration 0.08019 Sec.



Dran-View 8.8.01 HASP : 1642255135 (81E2D31Fh)

Event Details/Waveforms
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Event #123430 at 21-02-2011 14:40:09.191
AVrms, CVrms Instantanecus Sag
CATEGORY: Short Duration Instantaneous Sag

AV Ccv
Threshold crossed (V) £7.14  57.14
Magnitude (V) 3153 4865
MaxRMS (V) 5422 571
Duration (sec.) 0.09036 0.09028



Bipolar Transient
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B-Phase voltage Drop put
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Multiple Zero Crossina
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Phase Shift Event

Dran-View 8.8.01 HASP : 1842255135 (81E2D231Fh) Event Deta“slwaveforms

N\ /Al [\ [ A

VA
N VARV \/

—CV
0.100

0.075

A /”TW\ ANEA

0.050

0.025 !

Amps

0.000

-0.025

—i

-0.050

] L} Ll Ll ] L} I ] ] |
21:43:17.20 21:43:17.35
24-04-2012
Tuesday

Event #3145 st 24-04-2012 21:43:17.289
CV Mild Phase Shift Neg 1/8 Cyc
Fhase 338.9 Deg
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Complete Model Of Induction Generator
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Wind farm single line diagram
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Simulation results and case studies
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Sag in the Bus bar Voltage due to Sudden Removal
of Load at 11kV Bus bar.
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Voltage sag due to short circuit at the 11kV wind
farm feeder.
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Recorded sag waveform
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_Quality of Power
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