%' Geoenergy Science and Engineering

—fv—&-tk- Wolume 223, April 2023, 211560

Prediction of minimum horizontal stress in
o1l wells using recurrent neural networks

Arsalan Maohmoodzadeh 2 B, Hamid Reza Mejati @ & & | Adil Hussein Mohammed P& |
Mokhtar Mohammadi © & , Hawkar Hashim Ibrahim @ & | Shima Rashidi 2 &,
Hunar Farid Hama Ali T &

Show more s

+ Addto Mendeley =2 Share 99 Cite

https:/fdoiorgf10.1016/j.gecen 2023 211560 A Get rights and content 2

Abstract

The calculation of the minimum horizontal stress {Spmn) 15 critical for well planning and
hydraulic fracture design. The in-situ 5y can be estimated via borehole injection tests
or theoretical approaches. However, these approaches are complex, costly, need
unavailable tectonic stress data, and can only be performed at a specified depth. To that
end, this paper intends to apply the most recent varieties of recurrent neural networks
(RNNs), such as conventional RNN, long-short-term memory (LSTM), and gated recurrent
unit (GRU), to Spmin time-series prediction for the first time. In the models, 13,956
datasets including six input parameters effective on the Symip from an oil well in Iran
were used. 80 percent of the data (from depth 1936 m to depth 3637m) was used for
training, while 20 percent (from depth 3637m to depth 4068 m) was used for testing. All
of its hyper-parameters were extensively adjusted to maximize the accuracy of the RNN
models. The performance of the RNN models was compared to that of six other machine
learning approaches using various statistical criteria. All of the models demonstrated
potential capacity to forecast Symin. However, for Symin prediction in oil wells, the GRU
model with 700 epochs, 32 hidden neurons, 8 batch sizes, 3 hidden layers, RelU
activation function, 6 time series length, Madam optimization algorithm, and 0.5 dropout

rate was recommended. [t is possible to reduce significantly the time and costs
associated with measuring the Sypp in this manner.



