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Internal architecture, seepage characteristics, and connectivity modes of ultra-deep
carbonate fault-fractured oil reservoirs: A case study of the Fuman Qilfield, Tarim Basin

CHANG Shaoying', CHEN Fangfang’, CHEN Jiajun', LU Huili', WANG Peng’, WANG Mengxiu',
YAO Qianying', Pang Xu'

(1. Hangzhou Research Institute of Geology, PetroChina, Hangzhou, Zhejiang 310023, China; 2. Research Institute of Exploration and
Development , Tarim Oilfield Company , PetroChina, Korla, Xinjiang 841000, China)

Abstract: Fauli-fractured oil reservoirs in the Fuman Oilfield, Tarim Basin, represent a new reservoir type and a key
domain for increasing oil production from ultra-deep carbonate rocks in the Tarim oilfield. Insufficient understanding of
the internal architecture and seepage characteristics of such reservoirs has constrained the optimization of injection-
production relationships. Based on an integrated analysis of data including field outcrops, cores, drilling and well
logging, seismic surveys, and production performance, this study systematically clarifies the constituent elements and
structural characteristics of carbonate fault zones, and elucidates their permeability variation patterns using fault-zone
permeability data. The fault-fractured oil reservoirs in the Fuman oilfield, Tarim Basin, is taken as a typical case for the
study. As indicated by the research results, (1) the internal architecture of ultra-deep fault-fractured oil reservoirs in
the Fuman oilfield has a “dual-element, three-level, multi-cluster” structural system. (2) The fault zones are
characterized by seepage characteristics of fault-core connectivity, fault-zone conduction, and sealing by barriers and

interlayers. (3) Three types of seepage connectivity modes were constructed: strongly-connected mode, in which the
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well penetrates the reservoir in the fault core and achieve overall connectivity ; weakly-connected mode, in which the well
penetrates the fault damage zone with no initial connectivity but subsequent connectivity over time; and disconnected
mode, in which the well penetrates the fault-fracture zone and remains relatively isolated. Understanding the internal
architecture,, seepage characteristics, and connectivity modes of fault-controlled fractured reservoirs serves to provide
technical support for optimizing injection-production relationships and constructing three-dimensional well patterns. This
understanding plays an important role in the major development pilot test for enhanced oil recovery in the Fuman oilfield ,
Tarim Basin. The research findings can also provide a transferable technical model and development strategy for reservoirs
with similar geological conditions, thereby supporting their efficient development and breakthroughs in production capacity.
Key words: internal architecture, seepage characteristics, connectivity mode, fault-fractured reservoir, carbonate

reservoir, Fuman Oilfield, Tarim Basin
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Fig. 1 Location of the study area in the Fuman oilfield (a) and composite stratigraphic column of well Manshen 1 (b), Tarim Basin
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Table 1 Internal configuration of the Ordovician faults in the Fuman oilfield
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Fig. 2 Schematic diagram showing the division of the “dual-
element, three-level, multi-cluster” internal architecture of fault-

fractured reservoirs in the Fuman oilfield
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Fig. 3 Tield outcrop in the Fuman oilfield (a) and the “dual-element and three-level” internal architectural model of fault-fractured

reservoirs therein (b)
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Fig. 4 Comparison of fault-core structural characteristics based on field outcrop , well, and seismic data from the Fuman oilfield
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Table 3 Sampling and permeability test data sheet for the fault—core structure in the Dawangou section, Fuman oilfield
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Fig. 6 Evolution models of internal seepage patterns for fault-fractured reservoirs with different properties in the Fuman Oilfield
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Table 4 Comparison of key parameters of seepage characteristics between fault-fractured reservoirs and fault-karst reservoirs
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Fig. 7 Schematic diagram showing internal connectivity patterns of fault-fractured oil reservoirs in the Fuman oilfield
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