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Fig.1 Cross-bonded cable structure graph
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Fig.2 Equivalent circuit of cross-bonded cable
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Fig.4 Circulating current waveforms in
single-phase sheath grounding
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Fig.5 Circulating current waveforms in
two-phase sheath grounding
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Fig.6  Circulating current waveforms when
three-phase sequence errors
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Fig.7 Circulating current waveforms when
grounding resistance is 0.5 Q
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Fig.9 Head-end circulation distribution
in single-phase sheath grounding
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Fig.10 Fitting curve of head-end circulation
ratio in single-phase sheath grounding
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Fig.11 Head-end circulation distribution
in two-phase sheath grounding
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Table 3 Head-end circulation at different core currents

gi/A /A /A w E/%
160 17.62 4.48 3.93 0.25
180 19.81 5.01 3.96 0.51
200 22.15 5.66 3.91 0.76
220 24.23 6.13 3.95 0.25

E=(|I,/1,-3.94[/3.94) x 100% (16)
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Table 4 Head-end circulation at
different ground resistances

BB/ Q LA Ly /A % E/%
0.2 1595 407 392 0.5l
0.3 1531 393 3.90 1.02
0.5 1468 379  3.87 1.78
1.0 1415 3.71 3.82 3.05
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Table 5 The actual circulating current data 1

iz L,/A I,/A L/A IJA I, /A /A

09:30 5.38 5.06 5.10 5.12 4.91 5.05
10:30 5.09 5.01 5.16 4.99 5.27 4.91
11:30 4.97 5.22 5.08 5.23 5.22 4.98
1230 5.31 4.95 5.11 5.42 5.00 5.11
13:30 5.02 5.06 5.21 5.07 4.87 4.92
1430 5.49 5.31 5.52 5.49 5.01 5.36
15:30 4.88 5.25 5.14 5.03 5.10 5.14
16:30 5.38 5.23 5.24 5.43 5.18 4.94
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Table 6 The actual circulating current data 2

w2z LA Lp/A Ig/A L/A I, /A IL/A

09:30  25.01 24.67 2553 14.71 6.53 34.97
10:30  19.37 17.98  22.15 10.19 5.05 27.01
11:30  21.96 19.55  20.63 13.73 4.95 25.79
12:30  10.98 14.12 12.54 5.94 4.09 16.50
13:30  19.12 19.43 17.17 9.33 5.92 20.44
14:30  16.31 19.82 17.31 8.32 5.71 22.19
15:30 17.19 17.18  21.11 9.19 4.17 26.06
16:30  15.13 14.80 17.12 7.84 3.65 22.53
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Defect identification and location method of cable cross-bonded

box based on head-end circulation
FANG Chunhua, GUO Kaige, FANG Wen, PU Ziheng, HU Dongsan, TAO Yuning
(School of Electrical and New Energy, China Three Gorges University, Yichang 443002, China)

Abstract : It is difficult to identify and locate the defects quickly when the long cable line cross-bonded box has defects such as
grounding , water inflow and three-phase sequence error. Aiming at three types of typical defects of cross-bonded box,a cross-
bonded model of long cable lines is established to analyze the amplitude and phase change rule of circulation under the defects.
Then, the curve fitting of the ratio of circulation at both ends and the scatter data of defect box number are carried out to obtain
the defect location formulas. Finally,it is verified by an example. The results show that the circulation amplitude of the defective
phase increases and the non-defective phase is normal when the ground is grounded inside the box. When the phase sequence is
wrong, the amplitude of two-phase circulation increases obviously, and the amplitude of the other phase circulation is smaller.
When the tank is filled with water,the circulation amplitude of each phase increases and is basically equal. The fitting degree of
the positioning formula is about 0.96,and the range of defect box number can be determined through the example verification.
The proposed method is not affected by the change of wire core current and ground resistance ,and can provide reference for the
defect identification and location of long cable line cross-bonded box.

Keywords : cable line ; cross-bonded box ;sheath circulation jthe circulation ratio; defect identification ; defect location
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