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A method for determining formation water based on big data analysis
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Abstract: To accurately determine whether formation water is present during oil testing, historical formation water samples from oil
tests in the Wugqiang block of the Raoyang sag were selected and analyzed. A statistical study of the chemical parameters of the formation
water was conducted. A distribution map of the chemical parameters of the formation water in the reservoir was plotted by using specialized
software. This map enables the identification of the range of ion concentrations based on the coordinates of the oil test wells, allowing
not only accurate determination of whether formation water is present during the oil test well fluid discharge process but also intuitive
study of the distribution patterns of various ions in the regional formation water. Applied in the well Q50-10X, the predicted values
matched well with water analysis, with an error of less than 10%. The map method requires the oil testing wells to reach the late stage
of fluid discharge, where the fluid properties stabilize, to draw accurate conclusions. This provides a new approach for studying the
fluid properties of the reservoir, with experimental results demonstrating good effects and strong applicability.
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Table 1 Formation water analysis data of well Q50-10X and its area

PR 35 I DA WREE/m pH Na*+K*  Mg*  Ca® CL™ S0y  HCO; €Oy T B* pEY0N
1 Esf 3959.2~4004.0 57 149550 1643.3 170.1 25878.5 192.1 762.8 0 6.8 6.5 43601.8
1JE Es{ 3959.2~4004.0 6.5 162022 21042 60.8 280055 192.1 1266.2 0 3.0 7.6 47810
(30-10% 1JE Es{ 3959.2~4004.0 6.5 16975.8 22044 36.5 29689.4 1441 6651 0 57 7.4 49715.3
1JE Es{ 3959.2~4004.0 6.8 26421.3 4529.0 48.6 47857.5 480.3 11746 0 9.9 9.7 805113
Q19-24x 1 Esy 3153.0~3161.0 6.0 22898.0 24850 486.0 40413.0 672.4 366.1 0 16.1 4.3 67320.5
Q19-39x 1 Esy 2983.8~298.8 6.2 23231.4 1503.0 218.7 383746 72.0 1189.9 0 157 25.6 64589.6
Q19-45x 1 Esy 3982.0~4039.6 6.2 28841.0 5611.2 607.5 54947.5 1440.9 2746 0 1.1 7.0 91722.7
Q19-19 1 Esy 3296.0-~3299.0 6.0 28266.0 2846.0 365.0 48212.0 1249.0 946.0 0 18.39 4.33 81884.0
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percentage in well Q50-10X and its area
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Table 2 Water analysis data discrimination table in the third member of Shahejie formation for well Q50-10X
SH FHES T/ (mg-L7") 185F/ (mg-L7") BbE
- P+4) B 5 A AR AR R /(mg-L")
QSO—IOX@ 26 421.3 4529.0 48.6 47 857.5 480.3 1174.6 80 511.3
P WA 27 000~27 500 4 500~5 000 50~ 100 47 500~48 000 450~500 1 000~1 100 72 000~ 74 000
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