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Abstract: When lost circulation happens in the process of well drilling, the existing intelligent lost circulation monitoring methods can

hardly obtain the long-term characteristics of data sequence and thus cannot realize the timely monitoring and prewarning of minor lost
circulations, causing more serious lost circulation. In order to address this problem, this paper proposes a DCC-LSTM based intelligent
minor lost circulation monitoring method which takes the advantage of the characteristic mapping capacity of Dilated and Causal
Convolution (DCC) network and the sequential characteristic extraction capacity of Long Short-Term Memory (LSTM) network. This
method makes up for the shortage of LSTM in long-term memory attenuation, and realizes the accurate monitoring and prediction of
minor lost circulation. And the following research results are obtained. First, in the DCC-LSTM based intelligent minor lost circulation
monitoring model, the long-term characteristics of monitoring parameters are extracted by using the DCC network and then mapped into a
short data sequence, and the long-term variation trend of monitoring parameters is obtained by applying the LSTM network to process the
characteristic short data sequence, so that the accurate monitoring of minor lost circulation is realized. Second, the optimal number of layers
in the network can be obtained by using the method for determining the number of layers in the DCC network. The new structure of DCC
network can reduce the long-term sequential trend information forgotten by LSTM by 24%. Third, compared with other lost circulation
monitoring methods, the DCC-LSTM network can monitor early minor lost circulations accurately, with the advanced prewarning time
increasing by 26 minutes, the monitoring accuracy rate increasing from 96.9% to 99.4%, and the false alarm rate decreasing from 6.4%
to 1.1%. In conclusion, this method can acquire the long-term trend variation characteristics of monitoring parameters, and the field test
demonstrates its obvious advantages over other methods. It provides a feasible method for the monitoring and prediction of minor lost
circulation, and is of great significance to guiding the prevention and control of lost circulation risk during well drilling.

Keywords: Lost circulation, Minor loss; Long-term trend characteristics; Intelligent monitoring; Dilated and Causal Convolution (DCC)

network; Long Short-Term Memory (LSTM) network
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