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Application of cathodic protection system for offshore photovoltaic
pile foundation

WANG Feng', LIN Bin®
(1. CGN ( Shandong) New Energy Investment Co., Ltd., Jinan 250003, Shandong, China; 2. School of Materials Science and
Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To address the issue of corrosion and structural damage to offshore photovoltaic pile foundations caused by aggressive
marine environments, which threatened the operational safety of power plants and increased maintenance costs, the impressed current
cathodic protection (ICCP) method was employed for corrosion protection. The investigation utilized the first fixed-pile-based
offshore photovoltaic power station in China ( project HG30). A coupled chemical field-electric field simulation model was
developed using COMSOL Multiphysics to analyze the influence of the number and arrangement of auxiliary anodes on potential
distribution. Field current feeding tests were conducted in typical zones of the project HG30, where power supply units, auxiliary
anodes, and reference electrodes were deployed to validate the protective effectiveness under varying output currents. The results
indicated that with one auxiliary anode installed at 5 m below water level and one reference electrode at 15 m depth, the ICCP
system provided effective corrosion protection for pile foundations within a 200 m radius at the output current of 4-5 A.
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Fig.1 Schematic diagram of cathodic protection principle
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Fig.3 Three-dimensional schematic diagram of the pile
foundation of a photovoltaic sub-array when
one auxiliary anode arranged 5 m underwater and
one reference electrode arranged 15 m underwater
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Fig.4 Three-dimensional schematic diagram of the pile
foundation of a photovoltaic sub-array when two auxiliary
anodes arranged 5 m underwater and one reference electrode
arranged 15 m underwater
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Fig.5 Three-dimensional schematic diagram of the pile
foundation of a photovoltaic sub-array when one auxiliary
anode arranged 5 m underwater and one reference
electrode arranged 10 m underwater
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