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Performanc Monitoring and Load Analysis of Wind Turbine

Jae-Sung Bae, Sung-One Kim, Joung-Eun Youn, Nam-Ho Kyungm
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ABSTRACT

Test facilities for the wind turbine performance monitoring and mechanical load measurements are
installed in Vestas 100 kW wind turbine in Wollyong test site, Jeju island. The monitoring system consists
of Garrad-Hassan T-MON system, telemetry system for blade load measurement, various sensors such as
anemometer, wind vane, strain gauge, power meter, and etc. The experimental procedure for the
measurement of wind turbine loads, such as edgewise(lead-lag) bending moment, flapwise bending morment,
and tower base bending moment, has been established. Strain gauges are on-site calibrated against load cell
prior to monitoring the wind turbine loads. Using the established monitoring system, the wind turbine is
remotely monitored. From the measured load data, the load analysis has been performed to obtain the load
power spectral density and the fatigue load spectra of the wind turbine.
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Table 1 Contents of WT monitoring system.
Remark

Type Mode] Maker

APt 8016 DAU
APL 8000 RSP GH
GH T-Mon Software
MAW .84TE-4-0.01
MSV-M-4-0.01
A9C-85-100 MA
ROT_Gum_2000_85_e

8Ch. DAY

T-Mon System
s Max Sampling 75Hz

4 CH gauge Receiver
4CH Signal Amp.
Receiving Anteana
Flexibie Rotor Loop

Telemetry System

Strain Gauge K-LY41-6/350-4-10M HBM
Digital Power Meter WT230 Yokogawa | R-P: 450 " ri50kwW
Anemometer A100LK Vector
Encoder RPGD({50000160) Red Lion
Yaw Position 200P NRG
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Fig. 1 Strain gauge and telemetry system for blade loading.
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Table 2 Calipration factors.
Type Calibration factor(V/kgf-m)
EBM 5.93x10™
FBM 5.87x10™
Tower BM 5.65x10°
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Fig. 3 Load-strain plot(EBM).

Fig. 4 Window of T-MON system.
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Fig. 5 Monitoring signals for wind speed and loads.
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Fig. 6 Time histories of blade and tower loads.
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Fig. 7 PSD of EBM and FBM.
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Fig. 8 Fatigue spectra for blade loads.
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