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Protection Strategy Optimization of Long-distance Oil and
Gas Pipeline in High Consequence Area

Lei Zhang HaitaoWang JingTang Zhen Wang Yibo Xiao

Xiangyang Operation Area, Huazhong Branch of National Petroleum and Natural Gas Pipeline Network Group Co.,
Ltd., Xiangyang, Hubei, 441002, China

Abstract

High-consequence zones (HCOZs) are critical control areas for the safe operation of long-distance oil and gas pipelines. Their
densely populated, environmentally sensitive, and terrain-complex characteristics expose pipelines to multiple risks, including
third-party sabotage, geological hazards, and corrosion-induced aging. Using the HCOZs managed by the Xiangyang Operation
Area as a case study, this paper categorizes HCOZ types and analyzes their risk profiles. Based on field survey data, it identifies
shortcomings in existing protection strategies and proposes optimization measures across three dimensions: risk classification and
control, monitoring technology upgrades, and emergency system enhancements. A comprehensive evaluation index system for
pipeline protection effectiveness in HCOZs is established. The optimized strategies demonstrate a 40% reduction in accident rates for
pipelines in HCOZs, providing replicable practical solutions for similar protection measures in other operation areas.

Keywords
long-distance oil and gas pipelines; high-consequence areas; risk management; protection strategies; performance evaluation
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