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Abstract Conglomerate oil reservoirs have reserves exceeding 2 billion tonnes in China and are one of the important
replacement fields for oil and gas energy in China. However, conglomerate reservoirs contain a large amount of gravel, which
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is very heterogeneous mechanically and has significant differences in crack propagation paths. It is difficult to achieve balanced
distribution of fractures in fracturing, and it is difficult to effectively explain using existing theories of uniform rock crack
propagation. Therefore, it is necessary to explore relevant theories and methods applicable to conglomerate. In response to the
characteristics of conglomerate reservoirs and the difficulties in development engineering, this article explores the difficulties and
countermeasures in conglomerate development from five aspects: rock characteristics, research methods, mechanical character-
istics, fracture propagation and hydraulic fracturing technology. Based on this, a multi-scale analysis method was proposed for
comprehensive mesoscale, conventional scale, large scale model, meter scale, and field scale, and the laboratory research results
were applied to oilfield sites through scale upgrading; Clarifying the gravel, mixed base, and cementation surface is the key
to controlling rock mechanical parameters and fracture patterns. It is necessary to establish a weak cementation surface model
to improve the accuracy of mechanical parameter prediction; It has been clarified that there are two modes of conglomerate
fracture propagation: through gravel and around gravel, with obvious process zone characteristics. A fracture propagation model
suitable for conglomerate can be constructed based on the double K fracture criterion to predict the initiation and propagation
parameters; The compressibility evaluation should be guided by the integration of geological engineering, integrating rock fabric

characteristics and multi-scale mechanical parameters to establish, and optimize fracturing plans.
Keywords conglomerate; geology-engineering integration; multi scale; hydraulic fracturing; fracability
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Fig. 1 Typical images of conglomerate and microseismic of fracture characteristics
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Fig.2 Sedimentary facies Ccharacteristics of conglomerate reservoir in Baikouquan Formation of Mahu Depression
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Fig.3 Classification and representative rock photos of fan delta sedimentary facies cross section
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Fig. 4 Summary of analysis methods for composition and structure of conglomerates
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Fig. 5 Analyzing the geometric characteristics of gravel using digital image method
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Fig. 6 Multiscale research method for mechanical properties and crack propagation law of conglomerate rocks
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Fig.7 Stress-strain curves and statistical results of mechanical parameters
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Fig. 11 Fracture morphology in true triaxial hydraulic fracturing experiment of conglomerate under different gravel sizes"”
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Fig. 12 Numerically obtained fracturing propagation modes of samples under different gravel sizes®"
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