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ABSTRACT: Although there are various factors that threaten the security of ships, one of the most harmful is corrosion. It is not easy to find
corroding areas and the status of corrosion, even though corrosion causes serious problems such as submergence and marine pollution as a result
of leaking oil and polluted water. To monitor the corrosion of ships, nondestructive inspection, weight loss coupons, electrical resistance, linear
polarization resistance, zero resistance ammeter, and electrochemical impedance spectroscopy have been developed. However, these methods require
much time to detect corrosion, and most are not appropriate for real time monitoring. Coating, sacrificial anode, and impressed current cathodic
protection (ICCP) methods have been developed to control corrosion. The ICCP and sacrificial anode methods are the most popular ways to prevent
ship corrosion. However, ICCP is only appropriate for the outside of a ship and cannot be used for complex structures such as ballast tanks because
these are composed of many separate chambers. Sacrificial anodes have to be replaced periodically. This paper proposes an integrated corrosion
monitoring and control system (ICMCS) that can detect corrosion in real time and is appropriate for complex structures such as ballast tanks.
Because the system uses titanium for an anode, exhausted anodes do not need to be replaced.
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Table 1 National corrosion costs per annum

Country Annual corrosion cost Percent of GNP  Year

UK £ 1,365 billion 3.5 1970
USA $ 534 billion 6.0 1998
Japan Y 9694.7 billion 19 1997

Australia $ 2 billion 15 1982
China $ 35.5 billion 2000
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