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Corrosion Protection for Offshore Steel Structures Using a Metallic Sheathing Technology

with Seawater-resistant Stainless Steel
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Abstract

Nippon Steel Engineering Co., Ltd. has developed a corrosion protection sheathing technology
that uses highly reliable and economical seawater-resistant stainless steel. We have applied this
technology to a number of offshore steel structures to minimize the life cycle cost in severe corrosive
environments. So far, we have advanced corrosion protection technologies that consider long-term
durability of sheathing materials and galvanic corrosion in the actual corrosive environment,
welding technologies to apply actual structures. We explain these technologies and report the
application records to some projects, the maintenance guidelines and the inspection results after

10 years of service.
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Application of SUS sheathing to offshore steel structures
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Application of metallic sheathing to offshore steel structures
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Mechanical properties of SUS 312L"

0.2% Tensile .
Elongation | Hardness
proof stress strength %) HY)
(N/mm?) (N/mm?) ’

JIS =300 =650 =35 =230

Example
461 843 39 192

t=1.2mm

£ 2 SUS 312L D&
Corrosion resistance of SUS 312L"

SUS 312L SUS 316L
Critical pitting temperature (°C)
70-75 20
(ASTM G48-E)
Critical crevice temperature (°C) 55 5
(ASTM G48-F)

SUS 304 SUS 316 SUS 312L
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Schematic illustration of indirect seam welding®
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Schematic illustration of combined welding®
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Welding condition of combined welding®

Current Speed Pressure Shielding
(A) (cm/min) (kN) gas
Indirect seam
: 5500-7500 2-5 -
welding
80
Plasma
. 80120 - Ar+7%H
welding 2

8 ALHALT N =L TIXATHEETBESHY
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Appearance of weld bead after electrolytic polishing
(a) Before polishing (b) After polishing
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Application of SUS 312L to a plane surface by TIG welding

TIG welding bead #
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Procedure of repair welding®
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Jacket structure
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Recent application records to jacket structures

Year Project Sheathing area
(m’)
2019 Tokuyama-Kudamatst‘l Port 3561
Kudamatsu Area Pier
2018, 2019 Fukuoka Island City 1339
2018 Mizushima Port Tamashima Area 2124
2018 Sasebo Port Uragashima Area 2216
2016, 2018 Tokyo Port No. 13 Terminal 4141
2016, 2017 Hakata Port Chuo Wharf Berth 1725
2016, 2017 Kushiro Port 927
x5 MIFEEER
Maintenance procedure
Action Frequency
Annual patrol Once a year

Emergency inspection

In case of emergency

Close-up visual inspection

After 5, 15, 30, 60, 90 years

Corrosion monitoring

After 5, 15, 30, 60, 90 years
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Inspection results after 10 years of service

Degree of deterioration*

Inspection items

a b c d

SUS sheathing:

. . 0
Deformation, damages, corrosion

0 233 970

*a: Protection performance has deteriorated and structural steel is cor-
roded.
b: Protection performance is about to deteriorate because of
corrosion and/or abrasion of SUS sheathing.
c¢: Protection performance has not deteriorated, but slight corrosion
and/or deformation of SUS sheathing are identified.
d: No changes of SUS sheathing are identified.
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On-site repair of damaged area
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