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A Manufacturers Perspective
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Agenda

§Wind Integration

§ Manufacturers Perspective

§ Siemens Wind Turbine Capabilities

§ HPPP Capabilities
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Agenda

§Wind Integration

§ Manufacturers Perspective

§Wind Turbine Capabilities

§Wind Farm Capabilities
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Agenda

§Wind Integration

§ Manufacturers Perspective

§ Siemens Wind Turbine Capabilities

§ HPPP Capabilities
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Manufacturers Perspective
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Agenda

§Wind Integration

§ Manufacturers Perspective

§ Siemens Wind Turbine Capabilities

§ HPPP Farm Capabilities
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Wind Turbine Capabilities

§ Operation Range
 Voltage: 90 % –110 % of nominal voltage (up to 120 % for 1 s)
 Frequency: 47 Hz –52 Hz

§ Fault Ride Through
 Low Voltage Ride Through
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Low Voltage Ride Through Requirements
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Wind Turbine Capabilities

§ Operation Range
 Voltage: 90 % –110 % of nominal voltage (up to 120 % for 1 s)
 Frequency: 47 Hz –52 Hz

§ Fault Ride Through
 Low Voltage Ride Through

§Reactive Power Capability
 Normal Operation
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Reactive Power Capability
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Wind Turbine Capabilities

§ Operation Range
 Voltage: 90 % –110 % of nominal voltage (up to 120 % for 1 s)
 Frequency: 47 Hz –52 Hz

§ Fault Ride Through
 Low Voltage Ride Through

§Reactive Power Capability
 Normal Operation
 Fault Ride Through
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Fault Ride Through Test Setup
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Fault Ride Through Test Setup
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Fault Ride Through Test Site  Høvsøre
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Test Specification

Validation tests:

§ 0 % Retain Voltage in 140 ms

§ 50 % Retain Voltage in 710 ms
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0 % Retain Voltage in 140 ms
Test_164: 0 % Retain Vol in 140 ms

10 kV Trf. Voltage

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1

0 1 2 3 4 5 6 7 8 9 10 11

Time [s]

Voltage [pu] U MV RMS PSSE [pu]

U MV RMS DIgSILENT [pu]

Test_164: 0 % Retain Vol in 140 ms
0.69 kV WTG Voltage

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1

0 1 2 3 4 5 6 7 8 9 10 11

Time [s]

Voltage [pu] U LV RMS PSSE [pu]

U LV RMS DIgSILENT [pu]

Transformer
10 kV Voltage

Wind Turbine
0.69 kV Voltage

Id RMS [pu]
Id PSSE [pu]

Id DIgSILENT [pu]



Page 19 Date 12062009 EN341 / Siemens Wind PowerAuthor: Michael Nørtoft Frydensbjerg
Restricted Release / © All Rights Reserved 2009

0 % Retain Voltage in 140 ms
Test_164: 0 % Retain Vol in 140 ms

WTG Reactive Current

0.4

0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0 1 2 3 4 5 6 7 8 9 10 11
Time [s]

Reactive Current [pu] Id PSSE [pu]

Id DIgSILENT [pu]

Test_164: 0 % Retain Vol in 140 ms
WTG Active Current

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0 1 2 3 4 5 6 7 8 9 10 11

Time [s]

Active Current [pu] Iq PSSE [pu]

Iq DIgSILENT [pu]

Wind turbine
Reactive Current

Wind Turbine
Active Current

Id RMS [pu]
Id PSSE [pu]

Id DIgSILENT [pu]



Page 20 Date 12062009 EN341 / Siemens Wind PowerAuthor: Michael Nørtoft Frydensbjerg
Restricted Release / © All Rights Reserved 2009

0 % Retain Voltage in 140 ms
Test_164: 0 % Retain Vol in 140 ms
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50 % Retain Voltage in 710 ms
Test_224: 50 % Retain Vol in 710 ms
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50 % Retain Voltage in 710 ms
Test_224: 50 % Retain Vol in 710 ms
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50 % Retain Voltage in 710 ms
Test_224: 50 % Retain Vol in 710 ms
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Agenda

§Wind Integration

§ Manufacturers Perspective

§ Siemens Wind Turbine Capabilities

§ HPPP Capabilities
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HPPP Capabilities

§ Active Power Control
 MW Control
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Active Power Control  MW Control

User Interface
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HPPP Capabilities

§ Active Power Control
 MW Control
 Frequency Control
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Active Power Control  Frequency Control

User Interface

Only one set of parameters are active, depending on the selected mode.
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Active Power Control  Frequency Control

Burbo Banks Wind Farm
Frequency Injection NGP4 LFSM
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HPPP Capabilities

§ Active Power Control
 MW Control
 Frequency Control

§ Reactive Power Control
 Mvar Control



Page 31 Date 12062009 EN341 / Siemens Wind PowerAuthor: Michael Nørtoft Frydensbjerg
Restricted Release / © All Rights Reserved 2009

Reactive Power Control  Mvar Control

User Interface
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HPPP Capabilities

§ Active Power Control
 MW Control
 Frequency Control

§ Reactive Power Control
 Mvar Control
 Power Factor Control
 Voltage Control
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Reactive Power Control  Voltage Control

User Interface
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Reactive Power Control  Voltage Control

Burbo Banks Voltage Ref. Test
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Conclusion
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Thank you for your attention


