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A phase current reconstruction method of three-phase four-core
power cable based on genetic algorithm

Zhu Junyu',Zeng Chunping',Suo Chunguang',Zhang Wenbin®  Huang Rujin'

(1. College of Science, Kunming University of Science and Technology, Kunming 650500, China; 2. College of Mechanical
andElectrical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: At present, the multi-core power cable current reconstruction method is limited by the cable specifications or the sensor array
and the core need to be placed according to specific rules, which makes it difficult in practical engineering applications. In this paper,
a method based on genetic algorithm is proposed to solve the core distribution correlation of three-phase four-core power cable, then the
coupling coefficient matrix between the output of each unit of the magnetic sensor array and the current of each core is obtained when the
distribution radius of any core and the angle between any core and the sensor array are obtained, which is used to reconstruct the current
of each core in the four-core cable. The feasibility of the algorithm is verified by simulation. In order to effectively reduce the error
caused by external factors such as interference, a prior solution model is proposed to improve the quality of the solution. Then, the
topology of the sensor unit array circuit is designed. The prototype is tested on the experimental platform. The experimental results show
that the maximum error of the measured three-phase current is 2. 42% and the maximum phase error is 2. 77° in the case of three-phase
balance. In the case of three-phase imbalance, the maximum error of the measured three-phase current is 2.52% and the maximum
phase error is 4. 17°. The experimental results verify the feasibility and effectiveness of the method.

Keywords : four-core power cable; current reconstruction; genetic algorithm; non-contact
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Fig. 1  The relationship between the position of the conductor
P and the sensor S, and the magnetic induction intensity

vector generated by the current I, at the sensor S,
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Table 2 RMS and phase error of reconstructed current
S8 1, 15 I 1
i RMS/A 1.0000 1.000 0 1. 000 0 0
B M/ (°) 0 -120.000 0 120. 000 0
RMS/A 1.0015 1.0019 1.001 7 0.000 5
RMS i%2/% 0.15 0.19 0.17
a,=30°
AL/ (°) 0.003 6 -119.9802 119.970 9
MNiZE/(°)  0.0036 0.0198  0.029 1
RMS/A 1.0032  1.0052 1.0042 0.001 4
RMS i%2/% 0.32 0.52 0.42
o, =45°
B/ (°) 0.0295 -119.967 0 119.8722
MNiZE/(°)  0.0295  0.0328 0.127 8
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Table 4 The relationship between N and result error

S8 1% BEHLIE /% 2% FEHLIE /%
N=16 0. 155 0. 556
N=32 0.113 0.310
a R%E N=64 0. 047 0.011
N=128 0. 006 0.111
N=256 0. 001 0.072
N=16 0. 636 2. 406
N=32 0. 410 1. 046
b N=64 0.037 0.756
N=128 0.038 0. 057
N=256 0. 127 0. 005
N=16 0.381 1.888
N=32 0.077 0.813
ciRE N=64 0. 072 0. 698
N=128 0.104 0. 052
N=256 0. 004 0. 164
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and actual current waveform under three-phase balance
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Table 5 RMS and phase error of reconstructed current

under three-phase balance
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Table 6 RMS and phase error of reconstructed current
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