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Abstract Because wind turbines are larger and more off-shore construction due to economic and environmental
factors, it is more difficult to access the wind turbine as well as the necessary parts and the maintenance costs
are increasing. So, we need to minimize fault elements and to prevent a secondary accident at failure through
monitoring to reduce maintenance costs and to increase reliability of operation. In this paper we have
implemented ZigBee based wireless sensor nodes and network for wind turbine condition monitoring using
temperature, humidity, voltage, current, wind direction, and wind speed sensors. ZigBee wireless sensor nodes
signals are transmitted to a central monitoring system via routers. Also, the sensor signals are collected and
processed using LabVIEW program to monitor the wind turbine conveniently. The administrators and users can
monitor the condition of wind turbine at remote site in real time over TCP/IP.
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1] Sensors for wind turbine condition monitoring

[Table

referring IEC 61400-25-2

5 A Description Table Number
WROT |In the rotor hub IEC 61400-25-2 table.8
Measured temperature of shaft bearing
Measured temperature of shaft bearing2
WTRM IEC 61400-25-2 table.9
Measured temperature of Gearbox oil
Measured temperature of shaft brake (surface)
Temperature measurements for generator stator
WGEN | Temperature measurements for generator rotor IEC 61400-25-2 table. 10|
- Temperature measurements for inlet air/water temperature at generator
:M Temperature inside the converter
. WCNV | Converter — Generator side temperature IEC 61400-25-2 table.11
Converter - Grid side temperature
Transformer temperature on turbine side
WTRF IEC 61400-25-2 table. 12,
Transformer temperature on grid side
Temperature outside nacelle
WNAC IEC 61400-25-2 table. 13|
Temperature inside nacelle
WYAW | Yawing motor/gear temperature IEC 61400-25-2 table. 14,
WMET | Meteorological altitude 1 - Temperature |EC 61400-25-2 table.16)
e — e
as WNAC | Humidity inside nacelle IEC 61400-25-2 table. 13|
A WTOW | Humidity inside tower IEC 61400-25-2 table.15)
WMET | Meteorological altitude 1 - Humidity |EC 61400-25-2 table.16)
——————— Al |
Pressure of hydraulic pitch system for blade 1(reference)
WROT | Pressure of hydraulic pitch system for blade 2 IEC 62400-25-2 table.8
. Pressure of hydraulic pitch system for blade 3
- Gear oil pressure
A [ WTRM IEC 62400-25-2 table.9
Hydraulic pressure for shaft brake
WYAW |Yaw brake pressure IEC 62400-25-2 table. 14,
WMET | Meteorological altitude 1 - Pressure |EC 61400-25-2 table.16)
—————— aoeloy
AE Measured gearbox vibration of gearbox 1
WTRM IEC 62400-25-2 table.9
AlA Measured gearbox vibration of gearbox 2
Generator stator 3 phase phase-to-phase voltage
Generalor stalor 3 phase phase-fo-ground voliage
WGEN IEC 62400-25-2 table. 10|
Generator rotor 3 phase phase-to-phase voltage
Generator rotor 3 phase-to-ground voltage
Generator side 3 phase phase-to-phase voltage
et Generator side 3 phase-to-ground voltage
WCNV IEC 62400-25-2 table.11
A Grid side 3 phase phase-to-phase voltage
Grid side 3 phase-to-ground voltage
Transformer turbine side 3 phase phase-to-phase voltage
Transformer turbine side 3 phase-to-ground voltage
WTRF IEC 62400-25-2 table. 12|
Transformer grid side 3 phase phase-to-phase voltage
Transformer grid side 3 phase-to-ground voltage
— —
Generalor stator 3 phase current
WGEN IEC 62400-25-2 table. 10|
Generator rotor 3 phase current
HF Generator side 3 phase current
WCNV IEC 62400-25-2 table.11
A Grid side 3 phase current
Transformer turbine side 3 phase current
WTRF |IEC 62400-25-2 table. 12|
Transformer grid side 3 phase current
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[Table 3] Specifications of the XBee-PRO RF module
from MaxStream

Indoor/Urban Range 100m
Transmit Power Output 60mW (18dBm)
RF Data Rate 250kbps

Receiver Sensitivity -100dBm(1% packet error rate)

Supply Voltage 28734V
Operation Frequency 24GHz
Dimensions 2.4x3.3cm
operation Temperature -40 ~ 85T

Number of Channels 12 Direct Sequence Channels
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