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Research and application of intelligent cycle
analysis technology in heavy oil wells
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Abstract: According to the production characteristics of steam huff and puff in heavy oil wells, this paper establishes a pre-
dictive model for the steam injection cycle of heavy oil with the neural network method and the historical production and
management data of heavy oil wells in the 4" Member of Eocene Shahejie Formation (Es,)of Block Cao4 in Shengke oil pro-
duction management area of Shengli Oilfield. The production and full cost of wells for steam injection cyclic of heavy oil are
predicted with the proposed model and compared with their historical data of short—and long—term production and full cost.
Further, the model is optimized, which enables the multi—dimensional intelligent prediction of steam injection cycle of
heavy oil. Moreover, it improves the production prediction accuracy of heavy oil wells, the prediction accuracy of the best
time of steam injection cycle of heavy oil, and the preparation efficiency of the best measure scheme for steam injection cy-
cle of heavy oil and enhances the intelligent decision—making, analysis, and management ability of heavy oil wells and the
benefit and development level of oil production management areas. Since the technology was popularized and applied in the
heavy oil block of Shengke oil production management area in 2021, effective steam injection cycle of heavy oil has been
performed for 165 well times in the oil production management area. The cumulative oil increment is 7X10* t in wells for
steam injection cyclic of heavy oil. The oil increment is increased by 1x10* t, and the effective oil increase rate is about
17% , compared with those in the same period in 2020.

Key words: steam huff and puff; neural network ; steam injection cycle of heavy oil; full cost prediction ; reservoir manage-
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Tablel Sample database of production prediction after steam
injection cycle of heavy oil in Shengke oil
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WA mfEd wGed) (ed) HERRR%
C-X428 13 4167 3.7 2.6 91.91
C-X211 20 5016 2.9 2.5 96.40
C-X217 3 4971 1.1 0.1 75.55
C-X414 21 4509 3.5 32 97.93
C-X427 21 4648 3.9 2.8 89.50
C-X424 16 5126 2.4 1.8 96.39
C-P18 11 2432 3.6 2.8 95.96
C-X314 16 5212 2.4 22 97.68
C-X423 15 4047 3.8 24 94.21
C-X422 14 3958 2.0 1.6 95.71
C-X425 12 4238 6.2 4.0 85.97
C-X426 13 4772 3.0 2.1 87.46
C-328 7 5481 1.1 0.8 95.81
C-X217 9 5699 2.7 43 95.40
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Table2 Sample database of full cost prediction in a month
of 2021 in Shengke oil production

management area

S B RRAST EPRE AT TR %

C-X428 47 645 41970.37 88.09
C-X211 44272 41 766.68 94.34
C-X217 50534 49 131.49 97.22
C-X414 45083 42 043.36 93.26
C-X427 44 944 42 234.28 93.97
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C-X423 45 188 41901.95 92.73
C-X422 52492 41 803.63 79.64
C-X426 45414 42 060.15 92.61
C-328 46 719 52 372.05 89.21
C-X217 48 645 48 492.09 99.69
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