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Innovative application of electrochemical corrosion principle
in cathodic protection control of oil and gas pipeline

Minfei Ai Jie Zou Lingxiang Wang
Huazhong Branch of National Oil and Gas Pipeline Network Group Co., Ltd., Qianjiang, Hubei, 433100, China

Abstract

This study focuses on the oil and gas pipelines operated by China Pipeline Network Group Central China Company (Wuhan, Hubei
Province), exploring innovative applications of electrochemical corrosion principles in cathodic protection control. By integrating
electrochemical corrosion mechanisms with polarization theory, it identifies challenges in traditional cathodic protection systems,
including potential imbalance, lagging regulation, and stray current interference. Three novel approaches are introduced: 1) Dynamic
potential threshold setting based on corrosion current density ensures precise protection potential alignment; 2) Adaptive regulation
of cathodic protection current through soil resistivity monitoring enhances real-time adjustment responsiveness; 3) Suppression of
stray currents caused by multi-electrode coupling maintains stable protection potentials. Quantitative analysis using Tafel equations
and polarization resistance formulas establishes control parameters validated by field data. These innovations significantly improve
the compliance rate of pipeline cathodic protection potentials, providing an efficient and intelligent technical solution for corrosion
prevention in oil and gas pipelines.
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