Journal of the KIECS. pp. 1229-1234, vol. 13, no. 6, Dec. 31 2018, 1. 92, pISSN 1975-8170 | elSSN 2288-2189
Regular paper http:/ /dlxdoi.org/10.13067/JKIECS.2018.13.6.1229

Ao AAHEA J)E FLTAT) YA %

A Fire Prevention System of the Nacelle of Wind Turbine Generator System Based
on Broadband Powerline Communication
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ABSTRACT

In this paper, a fire prevention system based on a broadband powerline communication (PLC) system is implemented
and a demonstration experiment is carried out to prevent from or promptly dealing with possible fires within the
nacelle of a wind turbine generator system (WTGS). For this purpose, an inductive coupler having satisfactory
attenuation characteristic in the frequency region for high-speed PLC is also manufactured. It is confirmed that the
implemented system can monitor the environmental change inside the nacelle in real time by transmitting various
information obtained by the sensors such as temperature, flame, and smoke sensor installed in the nacelle and thermal
image recorded by a thermal camera to the ground control center through the PLC system. Therefore, it is, considered
that the implemented system will significantly improve the reliability of the fire monitoring and prevention system of
the WTGS in conjunction with the existing safety system.
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Fig. 1 The structure of nacelle of the WTGS
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Table 1. Comparison of the narrowband and the
wideband PLC system

Narrowband PLC | Wideband PLC
Bandwidth 9 ™ 450 kHz 17 40 MHz
Transmission rate Tens kbps more than 2 Mbps
Coverage Several km Hundreds m
Modulation FSK' OFDM?

1. FSK: frequency shift keying
2. OFDM: orthogonal frequency division multiplexing
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Table 2. The ratio of magnetic core materials for the
inductive coupler (unit: wt%)

Alg NiO Zn0O FesOs CuO
A 10.1 209 69.0 -
B 8.3 22.8 64.6 42

AHEE e AAEE FAE
(permeability) 2 A4 % (magnetic flux density)7}

=
2, FAFAGTE 4 MHz ool EAa0, 15

=

o gigex @2 dEEd 548 At oF gt

B AT FuY AEATNE F2d AAGA

o AFe Ystel E 29 Zo] NiO, ZnO, CuO,
2 FARoR 271X

HEolEE /¢ (solid
state reaction)©.2 AZEAT AAANE ZAHE n}
Foz BAREE AREslo] WX ZdxFAI7E 40x62x

a8 3 MAE REN dAEF I

Fig. 3 The structure of the inductive coupler
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Fig. 6 Attenuation of the inductive coupler according to
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Fig. 7 Test of fire detection system (a) setting-up
devices in the nucelle (b) thermal camera image
displayed at the ground control center
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