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Fig.3  Geological model of petroleum accumulation in sand lens
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Table 1  Grouping table of physical modeling test for petroleum accumulation in sand lens
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MODEL TEST AND MECHANISM INTERPRETAION OF
THE PETROLEUM ACCUMULATION OF
LENTICULAR SANDSTONE IN JIYANG DEPRESSION

Jiang Zhenxue?  Chen Dongxia"? Miao Sheng® Zeng Jianhui"?  Qiu Nansheng'?

(1. Research Center f Basin & Reservior, Unwersity ¢f Petroleum; Bejing;
2. Key Laboratory o Peiroleum Accumulaiion Mechanism, Ministry o Education, University o Petroleum, Bejing ;
3. Institute f Porous Flow and Fluid Mechanisms, CNPC and the Chinese Academy ¢ Science, Langfang, Hebei )

Abstract: The oil and gas was accumulated under the surface condition of high-temperature and high-pressure. This
process is not only complex but also difficult to observe. Petrophysical properties are important parameters for evaluat-
ing reservior quality and for controlling petroleum accumulation in the lithologic sandbody. Under the condition of geol-
ogy, this influence is mainly represented in reservoir space and nature of sandbody. As we have seen, the sandstones
with better petrophysical properties have high storage capacity, larger storage space and better permeability, and oil
and gas easily enter into the reservoir spaces of sandstones. Moreover, sandstone cann’ t be filled with oil and gas from
external source rock until the porosity and permeability in sandstones reach their critical values. With respect to the
control of interior conditions of lithologic sandstone on hydrocarborrbearing capacity, Chen Zhangming suggested by
experimental analysis that the coarse-grained sandstone is better in hydrocarborrbearing capacity and the fine-grained
sandstone possibly has no hydrocarborr accumulation. Zeng Jianhui found, by the petroleum accumulation test of
lithologic sandbody, that the sandstone cann’t be filled with hydrocarbon until the sandstone grain diameter is up to
certain critical value. Stainforth indicates that the capillary transmission under the action of hydrocarbon concentration
gradient is key mechanism that cause the expulsion of hydrocarbon from source rock, and this mechanism is also suit-
able for the petroleum accumulation of lenticular sandstone. In order to make more intensive study of petroleum accu-
mulation mechanism and model in lenticular sandstone, the nuclear magnetic resonance (NMR) technique was intro-
duced in this model test. This technique is used to describe quantitatively the magnitude and space distribution of
rock porosity and permeability as well as the transmission and percolation mechanism of rock pore fluid. By using this
technique, the distribution of oil (in lenticular sandbody ) and water( in enclosing rock) and their replacing process can
be more directly observed and the process and mechanism of petroleum accumulation can be deeply analyzed. Lentiu-
lar pools refer to petroleum accumulation in lenticular reservior or other irregular reservoirs confined by impermeable
and low-permeable strata. Test model of nuclear magnetic resonance was built according to characteristics of the geo-
logical model. The experiment was carried out in group. Under the conditions of 7= 30 'C, P= 20 MPa, and 40% of
oil saturation in argillaceous rock, the artifical cement cores (5 centimeters in diameter and 4 centimeter in height)
with permeability of 988 x 10~ 3.585% 107 3,203 x 107 2,56 x 107 3, 13 x 10™ * Bm* were separately measured. From
the results of experiment, under the pressure difference of penetration and diffusion caused by hydrocarbon concentra
tion difference, there is a tendency for oil in enclosing rock to migrate towards core ( sandstone). When oil migrated
to the sand-shale boundary, the capillary force difference exist in contact belt between large and small pores as the
migration channel of sand lens is pore. Under the action of the capillary force difference and hydrocarbon concentra-
tion difference, oil and gas first entered into the sand lens with larger pores, where the intergranular water is replaced
to enter into the shale with smaller pores. With the progress of the above process, oil and gas constantly entered into
sand lens and pore water is continuously replaced until sand lens are saturated by oil and gas. There is no hydrocar

bon accumulation in the sandstone bodies with smaller pore throat radius and poor petrophysical properties.
Key words: lenticular sandstone; petroleum accumulation modeling; petroleum accumulation mechanism; nuclear magnetic resonance

(NMR) ; Jiyang depression





