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Abstract

The special use condition of the shore power cable is likely to cause cracking air gap in cable insu-
lation then cause air gap discharge. Continuous air gap discharge will cause local temperature to
rise, which will affect the current carrying capacity of shore power cable. In this paper, the mul-
ti-physics coupling analysis method is used to establish the air gap defect model of shore power
cable. The influence of different air gap discharge power on the temperature distribution of the
shore power cable is studied, and the current carrying capacity of the shore power cable under
different air gap discharge power is calculated. The results show that the temperature distribution
of the cable is quadratic with the load current and linear with the air gap power. With the increase
of air gap discharge power, the defect phase ampacity decreases rapidly, while the non-defect
phase ampacity decreases slowly and then sharply. As the air gap discharge power increases, the
rated current of the defect phase decreases rapidly, the non-defect phase drops slowly and then
drops rapidly. The research results of this paper can provide reference for the defect detection of
shore power cable and the control of load current.
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Figure 1. 10 kV three-core shore cable structure diagram
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Figure 2. Shoreline cable air gap model
2. FERBHSERER
Table 1. Shore cable material properties
= 1. FEBHHRENY
R il EPR PVC TPU PP
FHXFA H £ 1000 24 2.25 3.6 2.22
FL4 (kg K) 381 2300 1005 2100 1883
HFZE W/(m-K) 387.6 0.4 0.14 0.25 0.22
IR BB 1.77e-5 8.8e—4 2.3e-4 1.8e-4 1.72¢-4
7ref
yE—— (6)
1+ ﬁ(T - ];ef)
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Figure 3. Normal cable temperature distribution cloud map
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Figure 4. Defect cable temperature distribution cloud map
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Figure 5. B phase temperature distribution curve of shore power
cable
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Figure 6. Shoreline cable A phase temperature distribution curve
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Figure 7. Flow chart calculation flowchart
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Figure 8. Current carrying capacity of different air gap discharge
power
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