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Analysis of power-line communication channel characteristics of the network with mesh topology

HUANG Yin-long', CAI Wei, MAO Tao', WANG Ni', LE Jian'

(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. State Grid Electric Power Research Institute, Wuhan 430074, China)

Abstract: In the intelligent power distribution network, there are not only tree-topology but also ring-topology, mesh-topology and so
on. To establish the power line channel models of the distribution networks with these special topologies and analyse the factors that
influence the channel characteristics is the premise and the important basis in application of the PLC in smart distribution network.
Based on a universal channel modeling method that is based on information nodes, this paper analyses the influence laws of multiple
factors on channel transmission characteristics of the network with mesh topology through simulation, such as the front and rear trunk
length, the mesh trunk length, the branch length and the load impedance. The correctness and general applicability of the proposed
approach and the conclusions are verified through lab measurements. The proposed analysis method and the conclusions can be used
as necessary theoretical basis and technical means to power-line communication modulation method.
This work is supported by National Natural Science Foundation of China (No. 51007065).
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Fig. 1 Complex network topology
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Fig. 2 Information nodes
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Fig. 3 Simple mesh topology
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Fig. 4 Voltage transmission characteristics of simple
mesh-topology
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Fig. 5 Attenuation of the signal source

3 HIRETKRELZRIFM

TEE 3 PronkeR P i, OREFIAR A IR K
¥4 10 m, 2448 AB-CD HIHK 40514 10 my 20 m.
30 m A1 40 m I, &1 6 TR S5 B Vs 21
L D I R AR IR AR, 15 S AR R
FIoh 1~40 MHz. B 7 4775 380 R
TIPTS5 o

Attenuation:DB

! | x10°
0 100 200 300 400 0 100 200 300 400

JHz JfHz
(a) 10m (b) 20m
0
m 2]
a a
£ 5
: :
2 2
50 L x10° 1
0 100 200 300 400 0 lbO 200 300 400
fiHz fHz
(¢)30 m (d) 40 m

6 FifE £ T AT B IE R IR
Fig. 6 Voltage transmission characteristics when longitudinal
trunk changed
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Fig. 7 Attenuation of the signal source when longitudinal trunk

changed
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Fig. 8 Voltage transmission characteristics when the line length

of mesh-topology changed proportionally
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changed
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Fig. 10 Voltage transmission characteristics when the branch
length changed
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Fig. 11 Voltage transmission characteristics when the trunk line

length changed
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