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Investigation on Characteristics of Control Algorithm for NREL 5 MW
Wind Turbine System
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Figure 1. Operation Plan of 5 MW Wind
Turbine: Torque-versus-Speed Response

Table 1 Operating Plan of Wind Turbine System
for Each Control Region

Region RPM

1 Before cut-in 0~670(Cut-in)

670(cut-in, given)~

112 Start-up linear transition 871(130% cut-in)

871(130% cut-in)~

2 Optimizing power capture 1162(99% rated)

linear transition with slope
212 : : .
of an induction machine

1162(99% rated)~
1173(rated, given)

3 1) Constant power

2) Constant torque 1173(rated, given)
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Figure 2. Generator Torque-versus-Speed response of
5 MW Wind Turbine in Wind Speed of 3~25m/s

Table 2 Review on Controller Design Scheme
according to Generator Speed

Design Value | Simulation Results
Cut-in 670 RPM 671.1 RPM
Region2 speed 871 RPM 872 RPM
Transition generation speed | 1136.4 RPM 1141 RPM
Rated generation speed 1161.9 RPM 1165 RPM
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Figure 3. NREL 5 MW Wind Turbine System
Simulation Results

Table 3 Comparison of Simulation Results

Power Regulation | Torque Regulation
MEAN | DEV | MEAN | DEV
RotTorq(kNm) 41854 | 251.0 | 4179.8 201
GenTq(kNm) 43.1 1.3446 43 0
Genpower(kW) | 499.911 38.8 4997.9 143.3
RootMycl(kNm) | 45824 | 1860.2 | 4562.8 | 17959
TwrBsMyt(kNm) | 32923.1 | 8015.4 | 32827.6 | 7286.2
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