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Corrosion Analysis and Corresponding Countermeasures of Steel Structures in
Offshore Wind Farms

TANG Dongsheng"™, XU Chuqi’, WANG Hongqing'
(1. China Energy Engineering Group Guangdong Electric Power Design Institute Co., Ltd., Guangzhou 510663, Guangdong, China;
2. CSSC Xiamen Sunrui Ship Coating Co., Ltd., Xiamen 361101, Fujian, China )

Abstract: [Introduction] Strategies for preventing corrosion in steel structures at offshore wind farms, derived from a comprehensive
study on the environmental conditions, symptoms, and mechanisms of corrosion in such structures, as well as an analysis on various
causes were proposed, aiming to ensure safe operation throughout their lifecycle. [Method] The study focused on the grid-connected
offshore wind farms and investigated corrosion observed in specific marine environmental conditions for different foundation types,
structural components, materials, and parts. [Result] The results show that corrosion appears in various forms and progresses at varying
rates among different foundation types, structural components, and parts in specific marine environmental conditions. Electrochemical
corrosion is identified as the main form of corrosion, while internal and external stresses act as potential accelerators of corrosion in steel
structures. Manufacturing quality control and the implementation of protective measures directly affect the rate of corrosion
development.[Conclusion] In summary, it is crucial to identify various potential risks related to manufacturing characteristics, material
properties, and environmental conditions of steel structures at offshore wind farms and take appropriate refined protection measures to
eliminate underlying causes. In addition, protection levels should be increased for certain critical parts.
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Tab. 1 Corrosion conditions of study sites
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Fig. 1 Elevation of single pile foundation cage
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Fig. 2 Top view of 3" ring beam
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Fig. 3 Detached cage under the 2" ring beam

4 FRKRREAEHFH
Fig. 4 Stress corrosion cracking in water-logged area
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Fig. 5 Corrosion damage of weld in water-logged area
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Fig. 6 Stress corrosion cracking
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Fig. 7 Stress corrosion cracking
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Fig. 8 Schematic diagram of jacket foundation
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Tab. 2 Grades of steel used for different foundation forms and
structural components
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Tab. 3 Chemical composition of different steel grades %

S C Si Mn P S
DH36 0.14 0.40 1.51 0.015  0.007
AH36 0.18 0.50 1.60 0.030  0.030
Q235B 0.12~020 030  0.30~0.70  0.045  0.450
Q355C 0.24 0.55 1.60 0.035  0.035
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Fig. 9 Corrosion of welding joints in dry-wet alternating area
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Fig. 10 Galvanic corrosion
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