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Clamp inductive coupler coupling model of medium voltage distribution
network carrier communication

WANG Yan, CHEN Jiayu, ZHAO Hongshan, LI Yongliang, ZHANG Xian
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In order to meet the coupling communication requirements of the carrier signal in the medium voltage
distribution network cable line, a clamp inductive coupler with a high coupling efficiency is required. This paper proposes
a clamp inductive coupler coupling model of medium-voltage distribution network carrier and analyzes its coupling
efficiency. Firstly, the coupling mechanism of the clamp inductive coupler is analyzed on the basis of the structure type of
the clamp inductive coupler and the structure of the cable circuit; then, the coupled mathematical model of the clamp
inductive coupler is deduced in combination with the Rogowski coil and the loose-coupling transformer model, and the
mutual inductance is modified. The mutual inductance coupler is used to construct a simulation using ansoft
electromagnetic software to verify the correctness of the deduced coupled mathematical model of the clamp inductive
coupler. Finally, the different effects of the clamp inductive coupler are analyzed using the coupler mathematical model
and simulation model. The effect of the air gap of the coupler ring, the relative permeability of the ring, the number of
winding turns, and the frame size of the coupler on the voltage coupling efficiency at the cable side is analyzed. The
simulation results and calculation results show that the mathematical model of the coupled coupler can accurately reflect
the coupled state of the coupler, which provides a good analysis method and theoretical basis for the practical application
of the power line carrier technology in the intelligent distribution network.
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Fig. 1 Clamp inductive coupler
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Fig. 2 Simplified model of Rogowski coil
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Fig. 3 Coupling model of clamp inductive coupler
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Table 1 Error comparative analysis of ideal variable

ratio and corrected calculation
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Fig. 5 Error comparison chart for different frequencies
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Table 2 Comparison of experimental and theoretical calculations
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Fig. 7 Comparison of simulation voltage and calculated voltage
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