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Experimental study on reservoir matrix damage caused by
fracturing fluids based on transient pressure pulse method

ZHANG Lufeng,ZHOU Fujian,ZHANG Shicheng, WANG Jin, LI Minghui, LIU Jianfu

(Unconventional Natural Gas Institute , China University of Petroleum(Beijing ) , Beijing City , 102249, China )

Abstract: The tight sandstone matrix is characterized by development of micro—nano pore throats and strong capillary forc-
es. Fracturing fluids can interact with reservoir rocks and cause formation damage resulting in decrease of productivity in
oil reservoir. However, considerable previous studies are focused on the damage of the fracturing fluids on the fractures of
formations without taking the effect of matrix damage on productivity into consideration. The damage rule of the fracturing
fluid on Keshen tight sandstone and the shale matrix of Xujiahe Formation and Lujiaping Formation was studied systemati-
cally using a transient pressure pulse instrument that was developed according to the matrix permeability model based on
the principle of transient pressure pulse method. Compared with the conventional damage evaluation method measuring the
outlet flow of core, the transient pressure pulse method only records the variation of downstream pressure with time during
the fluid flowing through the cores, which can evaluate core permeability and damage degree and overcome the problems of
large experiment error and long flow monitoring caused by extreme low permeability of the low—permeability cores.
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Fig.1 Schematic diagram of physical model of permeability
measurement by transient pressure
pulse instrument
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Fig.2 Transient pressure pulse instrument
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Fig.3  Pressure curve of shale core samples damaged by slick water
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Fig.4 Permeability calculation results of shale core samples before and after the damage of slick water
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Fig.5 Pressure curve of core samples of Keshen sandstone
damaged by guar gum fracturing fluid
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Fig.6 Curves of permeability calculation results of core samples of Keshen sandstone
before and after the damage of guar gum fracturing fluid
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