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Abstract: The Feixianguan Formation gas reservoir in the Luojiazhai Gas Field is PetroChina's high-sulfur gas reservoir with the largest
reserves and the highest abundance in the Sichuan Basin. With the continuous advancement of its development, its safe and efficient
development has faced severe challenges in long-term stable production since 2008. In order to ensure the long-term stable production of
high-sulfur gas reservoirs, this paper systematically analyzes "three difficulties" in the accurate identification of high-quality reservoirs,
the whole-life-cycle productivity evaluation and maintenance under the influence of sulfur deposition, and the prewarning and monitoring
of hydrogen sulfide (H,S) leakage under complex geographical and living environments from the perspective of whole life cycle. In
addition, the key technologies for the development of high-sulfur natural gas are innovatively developed by means of multiple-discipline
research including geology and engineering. And the following research results are obtained. First, the difficulties in predicting high-
quality reservoirs under the background of low-quality seismic imaging, multiple-stage shoal superposition and multi-scale fracture
development are solved, and the technologies in precisely cultivating super high-yield wells in high-sulfur oolitic shoal gas reservoirs
with complex and steep structures are developed, which increases the prediction coincidence rate of high-quality reservoirs from 70% to
85% and the average absolute open flow (AOF) per well from 293.4x10* m*/d to 794.3x10* m’/d, ensures the deployment effect of super
high-yield wells, and achieves a high production rate. Second, an efficient sulfur dissolution product for high-sulfur gas reservoirs is
researched and developed, and the depositional mechanisms of elemental sulfur and the production characteristics under the influence of
sulfur deposition are clarified, which supports global, intelligent, optimized and efficient decision-making under the influence of sulfur
deposition. In addition, the intelligent and optimized technology for the stable production of gas reservoirs with sulfur deposition through
the whole life cycle is formed. As a result, the gas reservoir maintains a stable production at the rate of 900x10* m*/d continuously for
over 6 years, so as to realize the long-term stable production. Third, the evacuation risk assessment technologies for domestic high-
sulfur gas fields are worked out, the large-scale evacuation safety after H,S leakage is ensured, and the prewarning and public protection
technologies for high-sulfur gas fields are developed. The gas reservoir has been in safe production continuously for more than 2 500
days. In conclusion, the formation of key technologies for long-term stable production provides a powerful support for the significant
development achievements of the Luojiazhai high-sulfur gas field, including "high yield with fewer wells, long-term stable production,
and safe production." The research results can provide valuable reference for similar gas reservoirs at home and abroad.

Keywords: Sichuan Basin; Luojiazhai Gas Field; Feixianguan Formation gas reservoir; High sulfur content; Safe and efficient
development; Long-term stable production
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