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Abstract ; Fracturing and huff-n-puff in tight reservoirs is a dynamic imbibition process, where crude oil recovery
is enhanced mainly through two mechanisms; differential pressure displacement and spontaneous imbibition.
However, the contribution rate of these two mechanisms to the quantification of overall oil recovery remains
unclear. To address this, a quantitative analysis was conducted on the contribution of dynamic imbibition mecha-
nisms during fracturing and huff-n-puff oil recovery in tight conglomerate reservoirs. Laboratory physical simula-
tion experiments were carried out using natural tight conglomerate reservoir cores, utilizing a high-temperature
and high-pressure multi-functional core displacement system and a high-temperature and high-pressure online
displacement nuclear magnetic resonance imaging system. Firstly, experiments were conducted on the imbibition
characteristics of different types of fracturing oil displacement agents, and the agents with superior imbibition
effects were screened out. Secondly, based on evaluations of fracturing and huff-n-puff oil recovery, the most
effective fracturing oil displacement agent was identified. Finally, through analyzing factors influencing oil recovery,

a quantitative assessment of the production enhancement mechanisms of dynamic imbibition in fracturing and
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huff-n-puff oil recovery was carried out. The experimental results showed that both surfactants and flow control
agents exhibited strong imbibition effects, with flow control agents more effective in enhancing fracturing and
huff-n-puff oil recovery. Furthermore, the contribution of imbibition and displacement on oil recovery during the
dynamic imbibition process showed opposite patterns. The main research conclusions are as follows. Imbibition
dominates as the primary oil recovery mechanism when the fracturing oil displacement agent exhibits a strong
ability to reduce interfacial tension and alter wettability. Otherwise, displacement becomes the dominant mecha-
nism. Both surfactants and flow control agents demonstrate good imbibition performance. However, surfactants are
less sensitive to huff-n-puff cycles, while flow control agents are more sensitive. Shut-in time is the key factor
affecting the contribution rate of imbibition or displacement. However, the contribution rate of displacement
remains consistently higher than that of imbibition.

Key words: tight oil reservoir; fracturing and huff-n-puff; quantitative analysis; contribution rate of imbibition ;
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Table 1 Physical parameters of cores

HO KE BB LRE, BER AT
45 mm  mm % 107% pum? HRIE/ %

1 47.47 25.01 10.98 0.83 60.38
2 4478 2497 16.16 0.43 50.39
3 4854 25.11 14.51 0.67 61.75
4 4932 2491 12.30 1.57 54.21
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Table 2 Mass fractions and performance parameters
of fracturing displacement agents
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Fig.1 Experiment flowchart
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Table 3 Core physical parameters and huff-n-puff control parameters
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Table 4 Core physical parameters and huff-n-puff control parameters
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