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Abstract: The complicated geological conditions and the strong horizontal and vertical heterogeneity of the reservoir severe-
ly restrict the water injection development efficiency of 22F Well Block in offshore Chengdao Oilfield , Shengli Oil Province.
Accurately identifying the water injection situation of layers in a reservoir is an important prerequisite for reservoir manage-
ment. It also has important guiding significance for the formulation of a reasonable water injection development plan. There-
fore, a data—driven method is proposed for water injection profile prediction in this paper. The Extreme Gradient Boosting
(XGBoost) algorithm is used to construct a model for making water injection profile prediction , with which the evolution of
the water injection profile of each water injection well during the entire development period is predicted using the geologi-
cal parameters and dynamic production data of the reservoir. As a result, high—quality data can be provided for rational pro-
duction allocation and injection—production scheme adjustments. The application results in 22F Well Block of offshore
Chengdao Oilfield show that the proposed method can accurately inverse and predict the water injection profile with an av-
erage relative error of 0.04, a determination coefficient of 0.87, and a root mean squared error of 3.12. Compared with the
KH splitting method , the model in this paper yields a predicted value more consistent with the actual water absorption. This
demonstrates that the proposed method can better reflect the actual water absorption of the reservoir and lays a solid founda-
tion for fine stratified water injection and intelligent development of oilfields.
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Tablel ~Water injection profile data
BA AL BER ASIE HEAKE HPHROKE
W E% mD & /m (m3-d1) (m3-d™!)
1 35.57 2394.92 7.49 170 70.2
2 32.92 963.39 1.46 170 70.2
3 33.22 242.84 1.80 170 70.2
4 35.03 1576.29 4.99 170 70.2
5 38.26  3255.52 8.74 170 70.2
6 35.56 239492 7.49 141.7 100.4
7 32.92 963.39 1.46 141.7 100.4
8 33.22 242.84 1.80 141.7 100.4
9 35.03 1576.29 4.99 141.7 100.4
10 38.26  3255.52 8.74 141.7 100.4
11 35.57 239492 7.49 116.1 130.6
12 32.92 963.39 1.46 116.1 130.6
13 33.22 242.84 1.80 116.1 130.6
14 35.033 1576.29 4.99 116.1 130.6
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Fig.1  Correlations of characteristic parameters with

water injection profile
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with actual water injection profile
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