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Installed Capacity:
producing more then

Operating revenue
in 2000:
in 2001:
in 2002:
in 2003:

Production area:

Employees incl. sub-sup.:

Export countries:
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Undervoltage Ride Through
Negative Phase Sequence Loading
Power Recovers immediately
Frequency Range/Control

b4 Active Power Control
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Voltage Control
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RCON Products
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Stator/Generator

Rotor

Redctifier

Control

Generation

Yaw Motor
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UPS Level 2
Inverters
Conversion
Level 1
ol Cabinet
Transformer
Low Voltage Level O
Switch Gear
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GB Market Conditions

... 10 % renewable in 2010 (Energy White Paper) ...

N

... Security of the electricity system (OFGEM) ...

N

Markets Obliaations ... Great Britain Grid Code ...
Market vs Rules? ° (Transmission Licensees)
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Undervoltage Ride Through
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ervoltage Ride Through
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66 2 MW Transmission Simulation Model
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Transmission

20 kV .
'_"_% Measurement

—— /INC .
. \i 3-phase fault
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Transmission

Measurement Simulation
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t does it mean for the GBGC ?

3 phase fault applied at

de Through Walpole 400 kV substation

Disconnect

B Fault Location 0 % Volts

0-10 % Volts

10 - 30 % Volts
30 - 40 % Volts
40 - 50 % Volts
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60 - 70 % Volts
70 - 80 % Volts
80 -90 % Volts
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National Grid Transco
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age Collapse

RMS Voltage During The Event
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Transmission

Measurement Simulation
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t Impedance Issues
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Negative Phase Sequence Loading
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Transmission

a 20 kV .
— Measurement .
. 2-phase fault
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Power Recovers immediately
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Frequency Range/Control
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uency Range/Control

Grid with 50 Hz Grid with 60 Hz
mum Frequency: fax= 97 Hz fax = 67 Hz
d Frequency: f = 50Hz f. = 60Hz
num Frequency: fin= 43Hz fi, = 93 Hz
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Smax T~ :
i >
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uency Range/Control
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uency Range/Control \
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Active Power Control

MENERCO
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ve Power Control
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Reactive Power
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ctive Power at WEC Terminals

E-66 2MW Transmission : limit rating diagram
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Voltage Control
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GB Market Conditions

... 10 % renewable in 2010 (Energy White Paper) ...

N

... Security of the electricity system (OFGEM) ...
... Great Britain Grid Code ...

(Transmission Licensees)

Reliable Performance
(tests, certificates) \

, _ o _ Performances (Manufactu
Co-operation with Transmission Licensees

(stability and project dependent issues) Undervoltage Ride Throuc
Frequency Control

Validated Measurements and Simulations Reactive Power

(as given in this presentation) Voltage Control
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Undervoltage Ride Through

Negative Phase Sequence Loading
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