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Analysis of cable path location and its influencing factors based on

power frequency magnetic field

WANG Xuegian', NIE Yixiong', LI Zhe*, QIU Haorong'

(1.School of Automation, Guangdong University of Technology, Guangzhou 510006, China;
2. Zhaoqing Power Supply Bureau, Guangdong Power Grid Co., Ltd., Zhaoqging 526060, China)

Abstract: In order to avoid the frequent occurrence of cable cutting accidents in urban construction, the cable path should
be located scientifically and reasonably. Taking three core cable as the research object, locating characteristic point and
locating characteristic value K are introduced as the judgment basis of magnetic induction intensity above the cable, and
the cable laying path is determined by the distribution characteristics of magnetic field around the cable. Then, the factors
affecting the change of magnetic field around the detection points-wire core position, cable buried depth, laying spacing
and different paths are analyzed by using this criterion. Simulation results show that the value of K can reflect the change of
magnetic field environment around the cable well. The characteristic points appear near the top of the cable. Finally, the
accuracy and feasibility of the criterion are verified by finite element and experiments. The principle of the proposed
method is simple and portable, which provides an important reference for realizing intelligent and modern cable path
positioning.
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Figure 1 Magnetic field calculation model of three-core cable
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Figure 2 Magnetic induction intensity distribution

curve of three-core cable
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Figure 3 Magnetic induction intensity distribution

curve of three-core single-loop cable
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Figure 4 Magnetic induction intensity change rate

distribution curve of three core single loop cable
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Table 1 The locating characteristic value K of

three-core cables under different cycles
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Figure 5 Schematic diagram of core position rotation
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Figure 6 Influence of core position on magnetic field

distribution of three-core cable
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Figure 7 Influence of buried depth on change rate of

magnetic induction intensity of single loop cable
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Figure 8 Influence of cable buried depth on

locating characteristic value K

2.3 HiZEBER R0

FRAE B 45 8 HLYE GB 50217 #L5E , £ 0] B 1 Hy
S AE Bkl B b, W R S5/ F 100 mm Y 7
S bR s R h, 2 el 45 R g TR EE K 20
100~200 mm. 2k 748 W 45 8] i) o ) B, 47 235
1=0.005 s, =[] =35 oL A5 B 18] B 2 100~200 mm
i i % 7 i AR Ak R N TR 9 TR, AT Y E 48
[i] P B 7 B, B ) A5 5 R A A AR B IE B
B 3T A A L B P 8 i R) B A R, B () 1Y
YA 328 9 /N AEL AR AR BE AN R . 302 T L 4 L
T[] BE ) el AR G /N T F A 3R, 0 FL A b T Uk
A 3 e o v N A



H38EH 2

TG, 5 BT TR S 04 e S AR E A B R IR 3R 4 T 101

(=T S e

B'(X)

10

5

0
,5 2

-10
200 —4
180 5 6

%si'g.«. 0

iy 120 -8

0
S
10075 kB

B9 1936 A; = ) YT R R TR R AL R ¥ h

Figure 9 Influence of spacing on change rate of magnetic

induction intensity of three-loop cable
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locating characteristic value K
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Figure 11 The influence of detection path on the change

rate of cable magnetic induction intensity
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Figure 12 Magnetic induction intensity distribution cloud of

three-core single-loop cable
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Table 4 Comparison of finite element calculation results
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