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Development of a Wind Turbine Monitoring System using LabVIEW

Yoonsu Nam”, Hyunggi Kim", Neungsoo Yoo, Jungwan Lee™

ABSTRACT

A wind turbine monitoring system is essential equipment for the performance evaluation and mechanical load
analysis of a wind turbine. A monitoring system using LabVIEW is developed in this study. This system monitors
signals from a meteorological mast, wind turbine generator, and tower. The discrete signals which are sampled at 1 Hz
are automaticaily saved on a data file in the unit of a day. Besides these basic functions, the developed monitoring
system has the other several capabilities. One of them is the information access from a remote PC through the internet. A
vision image of the test site area and data files that are produced by LabVIEW software can be uploaded to the main
computer located in a remote site. An emergency backup system using UPS for the power loss on the monitoring HW is
also prepared. A detail explanation for the developed wind turbine monitoring system is presented in this study.
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Fig. 1 Schematics of the J48 750 kW wind turbine

2. J48 Wind Turbine

2.1 J48 Wind Turbine
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Table 1 Specification of J48 wind turbine

WT Model & Manufacturer J48, Jeumont
Rated Power 750 kW
Cut-in Speed (m/s) 3
Wind Rated Speed (m/s) 13.5
Speed Cut-out Speed 25
Data (m/s)
Limit Speed (m/s) 70 (for 5 seconds)
Permanent Magnet,
Type Discoidal,
Generator SynchronousGenerator
Cooling Water Cooling
Diameter (m) 48
Rotor Speed (rpm) 9 ~ 25 (variable speed)
Rotor >
Swept Area (m) 1809
Hub Height (m) 46
Air Brake Hydraulic
Brake X R
Disk Brake Hydraulic
System — - -
Electric Brake Under certification
Variable Rotor Speed
Power Regulation anable ofor Spee
and Stall
i Tower 40
Weight
Nacelle 30
(ton)
Rotor system 9
Converter AC/DC/AC IGBT
Noise Level (H + D/2) 56dBA
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Table 2 Sensor specifications used for the wind turbine monitoring

. . Ext.
S Model Sensit S
ensor ode ensitivity ensing range Accuracy power
Anemometer NRG#40 0.764 (m/s)/ Hz 0.78 ~ 96 mv/s 3 m distance constant -
Wind vane NR(;#ZOO 72°/V 0~ 360° (8° dead band) | Max 1% nonlinearity | +5V
NRG#11

Temperature | " 0 | %C=27.776xV-8639 |  -40~525°C Max £11°C | +5V

Pressure | ROPBEZ | 4py 2170V +10.55 15 ~ 115 kPa T 1.5kPaoffset, Max | |5y
0 0.1% nonlinearity

Power meter KTG320 188.2kW/ V 0~ 1882 kW 0.25% 220V
Yawing angle Jeumont 162 pulses/ revolution 0~360° 2.2 ° pulse +5V
Rotor speed Jeumont 120 pulses/ revolution LPF (80 rpm) TBD +5V
Strain gage TBD TBD TBD TBD TBD
Accelerometer | ADXL250 200 mV/g t10g Max 10.2% FS +5V
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Fig. 2 Schematics of J48 WT monitoring system
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Fig. 3 Schematics of full bridge configuration
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Fig. 4 LabVIEW block diagram window

2002-09-10 2% 7:32:15 000 0.00 0.00 000 0.00 000 sees
2002-09-10 2% 7:32:16 000 0.00 0.00 000 0.00 000 eoe
2002-09-10 2% 7:32:17 6.00 000 0.00 000 0.00 000 see
2002-09-10 ¥ 7:32:18 0.00 ©0.00 0.00 0.00 0.00 0.00 ess
2002-09-10 2% 7:32:19 0.00 0.00 0.00 000 000 000 seee
2002-09-10 ¥ 7:32:20 0.00 0.00 0.00 0.00 0.00 0.00 ees
2002-09-10 2} T:32:21 0.00 0.00 0.60 0.00 0.00 0.00 ses
2002-09-10 24 7:32:22 0.06 0.00 0.00 0.00 000 000 ses
2002-09-10 24 7:32:23 0.00 0.00 0.00 0.00 000 ©0.00 ceow
2002-09-10 2% 7:32:24 0.00 0.00 0.00 000 060 OGO ess
2002-09-10 2F 7:32:25 000 0.00 0.00 000 000 0.00 eeos
2002-09-10 2% 7:32:26 0.00 0.00 0.60 0.00 0.00 000 ecse
2002-09-10 ¥ 7:32:27 0.00 000 000 000 000 000 see
2002-09-10 2% 7:32:28 ©0.00 000 0.00 000 000 000 eese
2002-09-10 24 7:32:29 0.00 0.00 0.00 000 000 000 eoe
2002-09-10 2% 7:32:30 0.00 0.00 0.00 0.00 000 000 eee
2002-09-10 ¥ 7:32:31 0.00 0.00 0.00 0.00 0.00 0.00 ceoe
2002-09-10 ¥ 7:32:32 0.00 0.00 0.00 000 000 000 ses
2002-09-10 ¥ 7:32:33 0.00 0.00 0.00 0.00 000 000 s

2002-09-10 2% 7:32:34 0.00 0.00 0.00 0.00 000 0.00 ese

Fig. 5 Data structure of the automatically generated file
using LabVIEW SW
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