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Reactive power distribution strategy with minimum losses in a DFIG wind farm
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Abstract

An optimal reactive power distribution strategy is proposed to minimize total electrical losses in a wind farm (WF); These losses not only include the
losses of transmission cables and transformers of wind turbines (WT), but also include the losses from inside the wind energy production systems. The
distribution of reactive power inside a WT takes advantage of the optimal division strategy in the stator and the grid-side converter (GSC), which aims
to minimize the overall losses of the wind power generation system; This system includes generator, converters and filters. Optimization problems are
formulated based on established models for WT reactive power losses and constraints. A WF is carefully designed and used for case studies. Wake
effect is considered in calculating the active power of each WT. Total WF losses are calculated by implementing the proposed strategy and at different
wind speeds and with different amounts of reactive power. The simulation results show the effectiveness of the proposed strategy.
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Parameters Value Per unit value
Rated Mechanical Power SMW 1.0 pu
Rated Stator Phase Voltage 54848V (rms) | 1.0 pu
Rated Sator Frequency 30 He 1.0 pu
Rated Rotor Speed 1170 rpm 1.0 pu

Mominal Rotor Speed Range

670-1170 rpm

0.573-1.0 pu

Rated Slip

-0.17

Number of Pole Pairs

3

Stator Winding Resistance, £, | 1.552 m£} (L.008A pu
Rotor Winding Resistance, B | 1.446 mQ) 0008 pu

Stator Leakage Resistance, Ly, | 1.2721 mH 2.2141 pu
Rotor Leakage Resistance, Ly | 1.1194 mH 1.9483 pu
Magnetizing Inductance, I 55182 mH Ga04d pu
Rase Current, Iy FO58.7 A (rms) | 1.0pu

Base Impedance, Z5 0.1805 02 1.0 pu
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5 MW NERL Wind Turbine
Imig 114 mis, 25mls
126 m, 3m

Parameter
Cut-in, Rated, Cut-out Wind Spead
Rotor, Hub Dhameter
Rated Power 5 MW
Cul-In, Rated Rotor Speed 6.9 rpm, 12.1 rpm
Grearbox ratio 97:1
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