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Performance analysis of legacy line communication using high current powerlines
in midrange wind turbines
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Abstract: This paper presents an implementation of a communication network in wind turbines, which exploits the power-line
communication system (PLC). We used an inductive coupling unit and a multi-interface device to connect a data-communication
terminal to the power line, to ensure that stable communication was possible at various electric current and voltage values of
the generator. The results of the operation tests conducted on an operational wind turbine showed that the implemented PLC
demonstrated a transmission rate of at least 43 Mbps with a 100% success rate. Moreover, a real-time image was transmitted.
Thus, the system could be a useful alternative for implementing a communication network in wind turbines that does not re-
quire additional channels. Since the presented system is easy to implement, and can support various interfaces for data commu-
nication, it will be quite useful when a real-time monitoring system is launched in wind turbines.
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Figure 1: Communication network configuration in the wind
turbine using (a) additional communication line and (b) ex-
isting power cable
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Figure 2: The structure and major parameters of a magnetic
core material for an inductive coupling unit
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Figure 3: (a) Ferrite magnetic material for an inductive cou-
pling unit, (b) fabricated inductive coupling unit
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Figure 4: Prototype of multi-interface PLC modem

Table 2: The target specifications of a multi-interface device

Maximum data rate 200 Mbps
Power dissipation 4.7 W
Frequency range 2~30 MHz
PLC, RJ45, RS-232, TNC,
Interface
3.3V TTL

“
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Table 3: Specifications of the midrange wind turbine

Model ACSA-A27
Table 1: Major specifications of the inductive coupling unit Rotor diameter 27 m
for the legacy line communication in the wind turbine Hub height 31.5 m
Dimension 74x34x80 (mm®) Generator 6 poles
Loss (S21) -5£2 dB Output 225 kW
Frequency 1.7~30 MHz Current 341 A
Maximum current 300 A Voltage 480 Vca = 5%
Operating temperature -40~+80 C Frequency 60 Hz + 2%
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Figure 5: Experimental setup. (a) Schematics of the test-bed,

(b) 6 power cables of generator, (c) inductive coupler units
installed on the cable in the nacelle and (d) in the part of
the transformer
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Figure 6: Noise characteristics during (a) the generator stop

and (b) operation
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Figure 7: Peak power measurement at 10 MHz signal fre-

quency during (a) the generator stop (-13.90 dBm) and (b)
operation (-13.75 dBm)
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