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Table 3 Early warning records in 2019 from the oil and gas fields of the western South China Sea
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Abnormal production-events recognition of offshore oil and gas wells based on
SPC control charts and weighted decision tree

.12 . 3 3 . 3 . 1
LI Wei *, CHEN Jianhua', WU Shaowei’, XIA Rujun’, CHEN Xiaoquan
(1 Zhanjiang Branch of CNOOC (China) Ltd., Zhanjiang 524057, China; 2 Advanced Research Institute , China University of Geosciences (Wuhan),
Wuhan 430074, China; 3 Hainan Branch of CNOOC (China) Ltd., Haikou 570100, China)

Abstract: Many offshore oil fields in China have entered the middle or late stage of exploitation, the equipment
and facilities are generally aging, and the breakdown probability is increasing. Due to the high cost of production
and maintenance of offshore oil and gas wells, it is very important to identify the potential breakdown of oil and
gas wells accurately. By optimizing the standard SPC (statistical process control) chart, we established an appro-
priate early warning model with production parameter for offshore oil and gas wells, by which to the abnormal
production parameters of offshore oil and gas wells can be judged dynamically. At the same time, combined with
the business experts experience, we proposed a fault diagnosis model to predict the breakdown types based on
weighted decision tree and multi-parameter combination. The early warning model improved the timeliness and
accuracy of breakdown identification of offshore oil and gas wells. Application of the model in oil and gas wells
in the western South China Sea shortened the response time to the countermeasure by at least 8.4 days, and the
success rate of early warning reached 91.18%. Therefore, the model can realize the intelligent identification of oil
and gas well production abnormalities and breakdownof oil-and-gas wells, and ensure the high and stable produc-
tion of offshore oil and gas wells.

Key words: control charts; decision tree; parameter abnormality; early warning system
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