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Towards the Highest Level of Safety and Corrosion Resistance for Crude Oil tankers

NSGP-1&2 Debut as the World’s First Paint-free

Highly Corrosion-resistant Steel Plates
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NSGP-1&2: Suppressing the Development of Corrosion in Two Different
Corrosive Environments—Tank Bottom Plate Sections and Tank Rear Sections

Development in Japan
and World'’s First

Paint-free Steel Plates to Have Cleared
IMO Regulations

The regulations prescribed by the IMO (International Maritime
Organization) are aimed mainly at enhancing marine navigation
safety and at improving maritime technologies. After corrosion
protection was mandated for tankers in 2013, NSGP-1&2 steel
plates are the first shipbuilding products in the world to acquire
approval from the major ship classification societies as being
paint-free. In this way, the paint-free specification developed in
Japan has been incorporated into the international rules. NSGP
shipbuilding plate is an innovative steel product that has proven
the reliability of made-in-Japan materials.
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Cost-cutting yet High-performance Tank Construction

Enhancing Application Effectiveness by the Combined
Use of NSGP-1 and NSGP-2

Tank durability can be improved only by the adoption of new types of steel plates in crude oil tank construction.

NSGP-1&2 highly corrosion-resistant steel plates for crude oil tankers have been developed precisely pursuing that purpose.

Application effectiveness is further enhanced by combining the use of NSGP-1, which has a well proven application record,
the newly-developed NSGP-2 and welding materials designed exclusively for use with these two steel plates. Further, the
paint-free specification reduces the number of processing steps during shipbuilding and the overall post-completion cost as
well. On top of this, paint-free applications contribute to the mitigation of air pollution caused by painting.

Steel products for shipbuilding offered by NIPPON STEEL has been further reinforced by the development of NSGP-1&2.
Capitalizing on a comprehensive lineup of steel products, NIPPON STEEL is ready to meet the diversifying needs of maritime
transportation.
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Corrosion Mechanisms Are Different in the Bottom Plate Sections and Rear Sections of Tanks

Two Types of NSGP, 1 and 2, Have Been Developed by
Means of Original Approaches

Why are two types of NSGP necessary even in oil tanks with a seemingly identical application? The reason is that the corrosion
mechanism that occurs in the bottom plate section of a tank is different from that of the rear section.

The concentration of salt in the water that accumulates in the bottom plate section of a tank is higher than that of the seawater
contained in crude oil, thereby causing localized pitting (pitting corrosion). Conversely, in the rear section of a tank, corrosion develops
nearly uniformly over the entire surface of the steel plate. The major causes for this are the waste gas that is forced into the tank to
prevent an explosion and the H2S that escapes from the crude oil.

In order to control these two different corrosion mechanisms, NIPPON STEEL has fully utilized the results of the research promoted
on low-alloy steel over a 50-year span and successfully built high safety and high corrosion resistance into NSGP-1&2 simply by adding
trace amounts of alloying elements to the respective steel materials used for the plates.

Further, corrosion-resistant welding materials for exclusive use with NSGP have been prepared for CO2 gas shielded arc welding.
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While pitting corrosion to a depth of 4 mm or more occurs at as many as 1,300 Conventional welding materials show a large degree of corrosion in corrosion
locations in tankers using conventional steel over a five-year service period, the tests, and welds made with these materials are sometimes rejected in welding
adoption of NSGP-1 can suppress the maximum occurrence of such corrosion to inspections due to corrosion in weld boundaries. In order to secure reliable
about 1/50 that of conventional steel, or 1/15 in average. welding, highly corrosion-resistant welding materials for exclusive use with NSGP

have been prepared.
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When corrosion loss over a 25-year span is estimated from 10-year application of NSGP-2 is the first plate in the world to acquire approval from classification
conventional steel and NSGP-2 in working tankers, it is predicted that, while societies as a steel product that satisfies the IMO rules. Recognition by other
corrosion loss in conventional steel will surpass the target value of 2 mm, the classification societies is anticipated.

corrosion loss in NSGP-2 will be held to about 60% that of conventional steel.



