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ABSTRACT

In this paper, inductive couplers realizing broadband powerline communication (PLC) are fabricated using Fe-based
nanocrystalline alloy and their performance is analyzed. As a result of the field tests using the distribution automation
system (DAS), the couplers achieve comparatively excellent data communication in the principal frequency band of
broadband PLC although there is a difference in communication rate depending on the presence or absence of a branch.
In addition, it has been confirmed that the communication speed is maintained for a real-time transmission even in a high
current environment although there is a difference in the transmission rate depending on the distance. Hence, it is
considered that the inductive couplers can be used as a core device to realize the intelligent power network by exploiting
them for the monitoring and remote controlling of the power plant equipments for the DAS located in the inaccessible
areas.
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Table. 1 The technical specifications for narrowband and
broadband PLC [7,8]

Narrowband Broadband
Bandwidth 9 ~ 450 [kHz] 1 ~ 40 [MHz]
Transmission rate Tens [kbps] more than 2 [Mbps]

Coverage Several [km] Hundreds [m]
Modulation FSK OFDM
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Fig. 1 The structure of a toroidal magnetic core
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Fig. 2 The laminated magnetic core samples for tests
(a) for pole switch (b) for ground switch
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Fig. 5 The background noise of the powerline
(a) high frequency region (b) low frequency region

Table. 2 Measured values from the field tests with
distribution line

Test place | Rate [Mbps] Current [A] Remark
1 53.5 19.9
2 9.0 16.1 1 branch
3 62.0 17.0
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Fig. 6 The set-up for communication characteristic tests
of the couplers in high current environments

Table. 3 Communication characteristics according to the
distance and current

Distance [m] Current [A] Rate [Mbps]
0 452
100 50 45.2
100 45.8
0 8.11
200 50 8.13
100 8.17
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