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An Analysis of the Protective Potential Distribution against Corrosion for Hull
ICCP with Computer simulation

Gwan-Jin Im’, Ki-Joon Kim™~ Myung-Hoon Lee” Kyung-Man Moon""

Abstract : The ship hull part is always exposed to severe corrosive environments. Therefore, it should be
protected in appropriate ways to reduce corrosion problems. So there are two effective methods in order
to protect the corrosion of ship hull. One is the paint coating as a barrier between steel and electrolyte
(seawater) and the other is the cathodic protection(CP) supplying protection current. In the conventional
design process of the cathodic protection system the required current densities of protected materials have
been used. However, the anode position of field or laboratory experiment for obtaining the required
current density for CP is significantly different from anode position for real structures. Therefore, the
recent CP design must consider the optimum anode position for potential distribution equally over the
ship hull. The CP design companies in the advanced countries can obtain the potential distribution results
on the cathodic materials by using the computer analysis module. This study would show how to
approach the potential analysis in the field of corrosion engineering. The computer program can predict
the under protection area on the structure when the boundary condition and analysis procedure are
reasonable. In this analysis the polarization curve is converted to the boundary condition in material data.
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Boundary condition(7 7| Z71), Polarization curve(i-=r=+41), Material data(EJA}&).
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Fig. 1 Schametic of Required Current Density Experiment
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Table. 1 Basic Data for FPSO Analysis

Mean Bare Steel : 90mA/m’

ICCP Design : 26mA/m’ (ab.30%)
- Initial : 2 %

Required Current Density

Coating Breakdown Rate - Mean : 15%

- Final @ 25%
Seawater Resistivity 0.20Qm at 24C
Design Life 20 years

Side © 10 X10 m

Anode Shield Dimension Buttom : 10 X7.5 m
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Table. 2 Design Required Current Densities with Life Times

Coating Breakdown Rate (%) Calculation Design Current Density (A/m?)
Initial (2%) 9“0’:;’2 X 100= 2% 2.0
1 yr (3%) ;07:;;14 X100 = 3% 3.0
5 yr (8%) %x 100 = 8% 7.0
10 yr (15%) ;O’Z:z =100 = 15% 13.5
15 yr (20%) A 100 = 20% 18.0
20 yr (25%) LIE 100 = 25% 22.5
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Fig. 2 Comparison of Real test and Analysis result Fig. 3 Potential level on Cathode Steel Surface
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Fig. 4 Potential Distribution at 26mA/m’ Fig. 5 Under Protection(-800mV) Area Check
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Fig. 6 Variation of Protective Potential with Time Fig. 7 Contour of Potential Distribution on the hull
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