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Abstract

Fault-controlled fractured-vuggy reservoirs are primarily distributed in the Ordovician strata of the Tarim Basin in China. The multi-scale
fractured-vuggy reservoirs develop along nearly vertical strike-slip faults, with almost no effective reservoirs in areas far from the faults on the
plane. Wells are deployed along the faults. Drilling and development experience has shown that not all wells along the same fault zone are
interconnected, and the controlling factors for reservoir connectivity along the fault strike remain unclear, which constrains the assessment of
reservoir reserves and the determination of reasonable well spacing. This paper integrates regional tectonic background, strike-slip fault
interpretation results, and local fault stress analysis to propose a strike-slip fault morphology-stress classification scheme. By comparing and
validating with production dynamic characteristics, the development patterns of connected units in the fracture-controlled fractured-vuggy
reservoirs of the Fuman QOilfield in the Tarim Basin were clarified, improving the accuracy of reservoir reserve assessment and supporting the
design of reasonable well spacing. Taking the FI17 fault zone in the Fuman Oilfield of the Tarim Basin as an example, the strike-slip fault
system was first divided into braided, en echelon, and single-line segments based on fault morphology. Then, within each fault zone, seismic
profile tracking was conducted well by well, and local fault stress was classified into compression or tension based on the convex or concave
shapes of seismic reflectors, with further subdivision of stress intensity according to the amplitude of convexity and concavity. Finally, the
stress state was tracked within different fault morphology zones to determine the intensity of stress and the locations of stress property
transitions within the fault zone. By comparing with connected well groups determined from development dynamics, it was found that the
transition points of fault stress properties showed excellent consistency with the boundaries of reservoir connected units validated by
production. This method was further extended to surrounding fault zones, yielding similarly positive validation results. The connectivity of
strike-slip fault systems is influenced by complex factors, with fault stress conditions playing a significant role. Overall, fault morphology
controls the reservoir development characteristics, with reservoir development conditions gradually deteriorating from strongly deformed
braided segments to weakly deformed braided segments, en echelon segments, and single-line segments. In en echelon and single-line
segments, reservoir connected units are controlled by faults, with wells on the same fault being interconnected, while wells on different faults
typically belong to different connected units. The connected units in braided segments are particularly complex, controlled by stress effects. In
strongly deformed braided segments, strong compression points form barriers between reservoir units, while in weakly deformed braided
segments, weak compression points can also form barriers between reservoir units. Within the same connected unit, reservoirs under the same
stress conditions exhibit better connectivity, forming highly connected segments. At stress transition points, weakly connected points often
form, affecting local connectivity within the connected unit.



