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Optimization of fracture network acid fracturing technology for deep ultra-high-temperature
tight carbonate reservoirs: a case study of Yangshuiwu buried hill

SONG Li', LI Jingyu®, ZHOU Bingbu'
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2. Downhole Services Company, CNPC Bohai Drilling Engineering Company Limited, Rengiu, Hebei 062552, China

Abstract: Deep, ultra-high-temperature, and tight carbonate reservoirs are characterized by deep burial, high temperature, high
closure stress, and strong heterogeneity. Conventional acid fracturing techniques face numerous challenges, including limited effective
reach, rapid decline in fracture conductivity, significant variability in post-fracturing production, and overall poor measure effectiveness.
Through laboratory core experiments and software simulations, studies, such as analysis of reservoir geological characteristics, evaluation on
the feasibility of fracture networks, and optimized designs for acid fracturing, were performed. Factors such as natural fractures, rock
mechanics properties, mineral composition, brittleness index, and horizontal stress differences were analyzed to evaluate the conditions
for forming complex fracture networks. Fracture network acid fracturing technologies, such as high displacement slickwater for fracture
formation, large-scale clean acid for fracture extension, and sand propping to maintain long-term fracture conductivity, were finally
established. Additionally, aiming to maximize the stimulation volume, the parameters, such as operating displacement, fluid intensity,
acid intensity, and proppant volume, were simulated and optimized. This technology was applied to three wells in the Yangshuiwu
buried hill, achieving an average daily gas production of 24. 310" m’ and an average daily oil production of 39.49 m®. This demonstrated the
potential for efficient development of deep buried hill gas reservoirs with “fewer wells and higher production,” providing a valuable
technical guidance for the profitable development of deep ultra-high-temperature gas reservoirs.
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Fig.1 Relationship between displacement and construction
pumping pressure for different pipe-column combinations
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