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Experimental evaluation of a combined perforation system under simulated tight reservoir

conditions
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Abstract: To evaluate the perforation efficiency of an internal combined perforation system in tight reservoirs, a perforation test device
simulating complex reservoir pressure conditions was developed according to the API-RP 19B Part-IV procedures. Furthermore, a set of
experimental evaluation methods was also designed. By using tight sandstone targets with physical properties similar to actual reservoir
rocks and 114-type perforating charges, perforation tests were conducted under simulated reservoir confining pressure, pore pressure,
and wellbore pressure conditions. CT scanning and thin section casting analysis were performed to analyze perforation channel efficiency.
The results show that, under reservoir pressure conditions, the internal combined perforation system interferes with the shaped charge
jet, reducing penetration depth but exhibiting a certain degree of hole enlargement effect. The lower the uniaxial compressive strength of
the rock and the greater the porosity, the more pronounced the hole enlargement effect. The internal combined perforation system,
designed with a compartmentalized explosion concept, uses two stages of energy—shaped charge and post-effect—which create multiple
fractures of 40 to 100 mm at the end of the perforation channels. The average pore rate of the cores increased by 1. 25 times, loosening
the formation and effectively enhancing the flow coefficient in the near-wellbore region. This expansion of the flow area is beneficial for
boosting well productivity and injectivity, as well as facilitating subsequent reservoir stimulation measures.

Keywords: simulated reservoir perforation; combined perforation; tight oil and gas reservoirs; efficiency enhancement; flow efficien-

cy; damage evaluation; perforation efficiency
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Fig.1 Structural diagram of simulation reservoir
perforation efficiency evaluation device
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Table 1 Rock Characteristics of Test Cores
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Table 2 Results of steel target penetration tests for
built-in composite perforation and conventional perforation
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Table 3 Analysis and statistics of perforation test data under simulated reservoir pressure conditions
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Fig.2 Comparison of flow efficiency test results
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Fig.3 CT scan of conventional perforation and built-in composite perforation for rock shooting
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Fig.4 Cross section of conventional perforation and built-in composite perforation channels
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Fig.5 Quantitative evaluation method for micro scale multi view seam hole
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Fig. 6 Production of large-sized rock core casting
thin sections based on equal spacing
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Fig.8 Quantitative evaluation mode diagram of perforation channel damage after perforation
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Fig.9 Comparison of efficiency improvement between
conventional perforation and post effect composite
perforation channels
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