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Abstract

With the global energy structure transforming to clean and low-carbon, shale gas, as an unconven-
tional natural gas resource, is of strategic significance in ensuring national energy security and
achieving the “dual carbon” goals. However, shale gas exploitation faces technical bottlenecks such
as CO; corrosion, gas well water logging, and leakage of toxic and harmful gases. Traditional exploi-
tation modes have problems including lagging monitoring, waste of corrosion inhibitors, and high
dependence on manual labor. Based on the R&D achievements of GWDC and Futai Oil & Gas Equip-
ment Co., Ltd,, this paper introduces a remote gas production monitoring system and anti-corrosion
technology for shale gas. The system integrates real-time monitoring, intelligent anti-corrosion,
risk early warning and remote collaboration functions. Through multi-parameter sensors, patented
closed-loop control technology and an informatization platform, it realizes gas component analysis
(COz measurement accuracy > 95%, water vapor > 97%), dynamic injection of corrosion inhibitors
and risk early warning. The application results show that the system has achieved a total safe pro-
duction of 1,211,600 man-hours in 24 wells in Jilin Oilfield and Daqing Oilfield. The average corro-
sion rate of downhole tubing is reduced to 0.023 mm/a, which is 85.26% lower than 0.156 mm/a of
the manual injection comparison wells, and the average annual consumption of corrosion inhibitor
per well is reduced by 28.3%, significantly improving the safety and economic efficiency of exploi-
tation. This study provides key technical support for intelligent shale gas exploitation and is in line
with the national energy security strategy.
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Figure 1. Flow of traditional manual operation mode for shale gas exploitation
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Figure 2. Composition and architecture diagram of shale gas remote gas production monitoring system
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Figure 3. Parameters of shale gas remote gas production monitoring system
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Figure 4. Schematic diagram of the structure of key components
of an intelligent anti-corrosion control device
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Figure 5. Connection diagram of multi-parameter monitoring and safety early warning device
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Figure 6. Schematic diagram of multi-energy supply and dual transmission mode
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