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Abstract The voltages mainly used in ships are 450 [V], 6.6 [kV], and 11 [kV], and an earthed system is
applied to ensure the stability of the power distribution system. In general, low-voltage ships using 450
[V] apply an unearthed system, while high-voltage ships using 6.6 [kV] or 11 [kV] use a high-resistance
earthed system. When an earth fault occurs in a ship's power distribution system, the voltage of the
healthy phase increases to the line-to-line voltage or higher, which causes an excessive impact on the
insulation of the cable. Thus, analyzing this behavior is very important. In this paper, we investigate the
characteristics of the line-to-earth voltage variation according to earth faults and a recognition
procedure of a faulty phase using the symmetrical coordinate method for a high-resistance earthed
system and unearthed system. A mathematical model of the line-to-earth voltage was derived through
the symmetric coordinate method, and the ship voltage for simulations was selected as 6.6 [kV] and 450
[VI. A MATLAB simulation proved that this method can determine the highest increase of the
line-to-earth voltage, which leads by 120° on the faulty phase, and it accurately judges the faulty phase

in both earthed systems.
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Fig. 1. Voltage displacement during earth fault on

unearthed system
(a) Normal condition (b) Single-to-ground fault condition
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Fig. 3. Single line-to-earth fault of resistance earthed
system for ships
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Table 1. Parameters of HV system for simulation
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