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Restraining effect of PCP system optimization on
electric field signal in the sea
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Abstract; It is necessary to make the hull potential uniform in order to restrain the characteristics of underwater electric field. A ship hull
model in air-sea two-layer medium was established through boundary element method. By changing the number and distribution of sacrificial anodes
in passive cathodic protection system, the potential of ship hull and underwater electric field under different protection conditions were calculated
quantitatively, and an experiment in laboratory was carried out. Simulation and the experiment results show that the action distance of protection
current between anode and corroded area can be shortened by reasonable design of cathodic protection system, which can make share the

anticorrosive function of the same area with multiple anodes and can reduce the intensity of protection current output from single anode to improve

the uniformity of hull potential, and can restrain the objective of underwater electric field while achieving anticorrosive effect.
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Fig. 1  Current loop of electrostatic field underwater
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Fig.2 Model of the ship underwater
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Fig.3 Potential distributing of the

ship in natural corrosion
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Fig.5 Current density underwater of the
ship in natural corrosion
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Fig.6  Current density underwater of the

ship in PCP anticorrosion
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Fig.7 Sketch of optimization in PCP system
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Fig. 10  Current density underwater of the ship in PCP

anticorrosion with more sacrificial anodes
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Fig. 11  Schematic diagram of the experiment
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Tab.1 Local PCP anticorrosion status

ASKHAR WU/ i Siem KR 1L OB il - W/ mV

BAE/Q (em/s)  mA  fi/mV o 0.5B 1.0B

6.70 32.0 -853.1 1.2360 0.6936 0.650 4
10.08 25.0 -787.9 1.5696 0.8128 0.7296
0 17.14 22.2 -810.7 1.6568 0.8416 0.7624
26.60 26.0 -790.1 1.7728 0.8960 0.8016
6.70 24.2 -854.5 1.6976 1.6360 1.399 2
10.08 20.5 -841.4 1.7832 1.7040 1.4448
10 17.14 19.5 -826.7 1.9560 1.8340 1.500 8
26.60 17.5 -795.1 2.2200 2.0632 1.6640
6.70 15.2 -829.0 1.7096 0.9880 0.907 2
10.08 11.0 -817.5 2.3184 2.1776 1.7728
2 17.14 16.0 -811.8 1.8688 1.0888 1.026 4
26.60 17.5 -835.0 1.6352 0.8736 0.8272
6.70 7.8 =799.0 2.3586 2.2120 1.8000
10.08 8.7 -837.5 2.2512 2.1560 1.7632
0 17.14 9.0 -850.8 2.2448 2.176 0 1.8272
26.60 9.1 -855.7 2.2408 2.1392 1.7840
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Tab.1 Overall PCP anticorrosion status

WHLE A/ B B KT L OB HUBUE - K (H/mV

FME/Q (em/s)  mA  fii/mV 0B 0.5B 1.0B
6.70 36  -929.0 1.3832 0.8464 0.8072
10.08 34  -919.2 1.2080 0.6368 0.600 0

0 17.14 34 -912.0 1.2104 0.6432 0.6112
26.60 34 -904.8 1.1072 0.5584 0.5224
6.70 27  -942.0 1.3304 0.9848 0.9352
10.08 26 -942.0 1.3128 0.9528 0.9000
10 17.14 27 -943.0 1.2952 0.8656 0 0.857 6
26.60 27 -944.1 1.3688 1.0472 1.0032
6.70 20.5 -954.5 1.3872 0.8368 0.7920
10.08 20.5 -930.6 1.4568 0.9960 0.9380
2 17.14 20 -925.4 1.5832 1.1952 1.109 6
26.60 21  -935.2 1.3944 0.7936 0.7896
6.70 10.6 -924.0 2.097 6 2.0064 1.7192
10.08 10.6 -931.0 2.0392 1.9816 1.7120
0 17.14 10.6 -933.5 2.0648 2.0072 1.7352
26.60 10.6 -936.2 2.0664 2.0000 1.7256
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