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TOM TAT NHUNG KET LUAN MOI CUA LUAN AN (vé mat hoc thuat, Iy luan, luan
diém méi vé khoa hoc va thuc tién )

Luan an da gial quyét duogc nhitng van dé dat ra tur yéu clu cua thuc té san xuit tai
mo Hai Thach bang phuong phéap xtr Iy s6 liéu thong minh. DAy 1a du 4n c6 quy mé 16n nhét
tur trude to1 nay tai Viét Nam, nam trong vung bat thuong ap suét 16n, nhiét do via rat cao,
nhiét do ¢ day giéng 1én dén 187°C va 4p suét vuot ngudng 898 atm. Viéc tng dung Hoc
may vao viéc nang cao hiéu qua xir Iy khi & mo HT 1a giai phdp méi, phit hop va hiéu qua dé
c6 thé tan dung dugc co so ha tang va dir liéu khai thac tai mé khi — condensate HT, gitip cho
viéc du béo, phén tich trg 1én chinh xac va tin cdy hon. Day la hé thong, phuong phap quan
trt mé mai, sang tao, rat khoa hoc va mang tinh thuc tién cao theo huéng tiép can cua khoa

hoc dir liéu.

Viéc tmg dung thuat toan Hé théng suy ludn mo than kinh thich tng cai tién
(Improved ANFIS) da nang cao d6 chinh xac du bao luu luwgng khi condensate giup chu dong
dong mo giéng dé phu hop diéu kién tiéu thy, tranh du thira, ldng phi nhung van c6 dugc luu
lwong condensate cao ma bao toan duoc ning lugng via, dam bao kha ning thu hdi va khai
théc cta timg giéng; 6n dinh diéu kién dau vao cia hé thong xtr ly. K§ thuat tién xir Iy va lam
min dit liéu bang thuat toan hdi quy cuc bo str dung binh phwong tuyén tinh tdi thiéu c6 trong
s6 'loess, k¥ thuat x4o tron ngau nhién va xac thuc chéo k-lan da chtirng minh kha nang tranh
hién twong qua khdp va nang cao do chinh xac cia md hinh du bao luu luong giéng khai thac

mo HT sur dung ca hai thuat toan phan vung trir va phan ving mo FCM.

Thuat todan Mang tu dong ma hod dya trén bo nhé dai ngz"m han cai tién (Improved
Long Short Term Memory based Autoencoder network — Improved LSTM-AE) c6 thé du
béo dugc bat thudng nudc xam nhap giéng khai thac va may nén khi cao ap vdéi nhiéu cam
bién (multivariate) dir liéu chudi thoi gian, gitip 6n dinh ap suat, dam bao dong chay khi cho

qué trinh xir 1y va thu hdi khi bay hoi. M6 hinh LSTM-AE cai tién dugc t6i vu hoa bang cach



str dung k¥ thuat t6i wu Tim kiém Ngau nhién (Random Search optimization) cho cac b siéu
tham s6 khac nhau dua trén tinh toan chi s6 Trung binh sai s6 tuyét d6i (MAE) ctia ham mat
mat. Gia tri ngudng (threshold) t6i wu sau d6 dugc lya chon dé phan loai chinh x4c nhiéu

nhat cac diém bat thuong véi di€m F-score cao nhat trong s6 cac mo hinh dugc toi uu hoa.
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ABSTRACT OF NEW FINDINGS IN THE THESIS

The thesis has solved the problems raised by the production requirements at the Hai
Thach (HT) gas-condensate field by intelligent data processing. Bien Dong project has an
enormous scale ever in Vietnam, located in an abnormal area with very high reservoir
temperature and pressure, the bottom hole temperature is up to 187°C, and the pressure
exceeds 898 atm. The application of Machine Learning to improve gas processing efficiency
is a new, appropriate and effective solution to take advantage of the infrastructure and rich
historical data for more accurate and reliable forecasting and analysis in the HT gas-
condensate field. This is an innovative, very scientific, and practical oil and gas field
management system in the direction of data science.

Implementing the Improved ANFIS algorithm has increased the accuracy of gas
condensate gas flow prediction, allowing for the proactive opening and closing of wells
based on consumption conditions. This helps to eliminate waste and inefficiency while
maintaining high condensate flow and preserving reservoir energy, ensuring optimal
recovery and production from each well. Additionally, the algorithm helps stabilize the
processing system’s input conditions. Data preprocessing and smoothing techniques such as
local regression using weighted linear least squares and a 2nd-degree polynomial model
‘loess’, random shuffling techniques, and k-fold cross-validation have shown the capacity to
prevent overfitting and enhance the accuracy of the prediction model for the HT field when

using both Subtractive and FCM partitioning algorithms.

The improved Long Short Term Memory-based Autoencoder network (Improved
LSTM-AE) can classify the anomalies for natural gas compressor and water production of
well with multivariate time series data. The anomaly detection capabilities help stabilize inlet
pressure and ensure continuous flow for the flash gas recovery process. The improved
LSTM-AE model is optimized using the Random Search optimization technique for different

sets of hyperparameters based on calculating the Mean Absolute Error (MAE) for the loss



function. The optimal threshold value is then selected to correctly and early classify the most

anomalies with the highest F-score value among the optimized models.



