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Abstract

An inductive coupler, which feeds communication to the electric power transmission line, is required
to establish Power Line Communication(PLC). The electro-magnetic property of magnetic core and
design technology for coupler are very important to manufacture an inductive coupler for power transmission
line. The magnetic core with superior electro-magnetic property was manufactured by using nano-
crystalline alloy and an inductive coupler, which can operate at the maximum 2,000 A current, was
designed and manufactured by establishment of current saturation, signal out winding, and electro-
magnetic simulation in this study. Communication speed of 14 Mbps in 600 meter communication
distance of the real electric power transmission line was obtained by using the inductive coupler and
application possibility of the inductive coupler for the electric power transmission line was certified.
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Fig. 1. TEM images shown micro-structure
changes with heating temperatures: (a)
450, (b) 4807, (c) 5107, (d) 530°C.
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Fig. 2. Changes of permeability nano-crystalline
core as heating temperature.
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Fig. 3. Diagram for electromagnetic simulation
of magnetic core.
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Fig. 4. Change of flux density as a function of
air-gap size at the 2,000 A.
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Fig. 5. Change of insertion loss as a function
of air-gap size and winding number.
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Fig. 6. Change of insertion loss as a function
of air-gap size and current.
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Fig. 7. Test of power line communication using
the inductive coupler in the power
transmission line.
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Table 1. Specifications of inductive coupler for
the power transmission line.

F =5 Inductive Coupler
ARl -6+ 1dB (2~30 MHz)
Hd AL AR 2,000 A
i & o j}m 40 x 114 x 158 mm
7+ A 55 kg
e o] 2= BNC

E 2 FAANE 87 2 FA.
Table 2. Conditions of environments and equip-
ments for PLC test.
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Table 3. Result of PLC test in the power trans-
mission line.
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