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Loss Analysis and Diagnosis Based on Natural Language Processing and

Big Data Analysis

ZENG Yijin"?, LI Daqi"’, CHEN Zengwei'’, ZHANG Dujie"’, CUI Yahui', ZHANG Feifei’
(1. State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and Effective Development, Beijing, 102206, China;
2. Sinopec Research Institute of Petroleum Engineering Co., Ltd., Beijing, 102206, China; 3. Hubei Key Laboratory of Drilling and
Production Engineering for Oil and Gas(Yangtze University), Wuhan, Hubei, 430100, China)

Abstract: The Block A in the western part of the Tarim Basin are mainly karst-vuggy and fractured reservoirs.
Eighteen fault zones are developed in the block. The natural fractures located near the fault zones have complex
distribution and low bearing capacity of the formation, which are prone to lost circulation. In order to accurately avoid
the risk of lost circulation and optimize the technical measures to deal with the lost circulation, natural language
processing technology was used to extract all the drilling and completion data and lost circulation information of Block
A. Based on big data analysis, the uncertainty distribution of the equivalent density of the actual formation pressure and
the actual fracture pressure in the leaky formation was summarized. The uncertainty range of fracture development and
fracture width, as well as the lost circulation risk coefficient of the leaky formation were calculated, and the pre-drilling
lost circulation risk diagnosis method was established. The case analysis showed that the proposed method could be
used to diagnose the risk of lost circulation before drilling, which can provide a basis for avoiding the risk of lost
circulation and developing the technical measures for lost circulation treatment during drilling and completion.

Key words: natural language processing; big data; loss diagnosis; equivalent circulating density; degree of fracture
development
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Table 1 Information statistics of lost circulation in Block A
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Fig.7 Uncertainty distribution of equivalent density of the fracture pressure in each layer
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Table 2 Statistics of actual equivalent density distribution of the formation pressure in each layer

2 B/ (kg L) P2/ (kg L) Sy A FE R B/ (kgL ) ST R (kg L)
P, 1311692221 0.321 164 305 0.669 363 610 1.954 020 831
St 1.151 520 157 0.265 860 717 0.619 798 723 1.683 241 592
S,k 1.279 467 735 0.181 530 373 0.916 406 989 1.642 528 481

Oss 1.224 136 368 0.288 242 768 0.647 650 831 1.800 621 904

Ouyij 1.126 302 960 0.128 635 852 0.869 031 257 1.383 574 664

Oy 1.076 552 962 0.249 590 264 0.577 372 434 1.575 733 490
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Table 3 Statistics of actual equivalent density distribution of the fracture pressure in each layer

2 BE/ (kg L) FrmE2z/ (kgL ™) S AT R R BR/ (kgL ) SRR B/ (kg L)
P, 1.762 290 617 0.083 384 714 1.595 521 189 1.929 060 044
St 1.763 333 333 0.099 247 166 1.564 839 001 1.961 827 666
Sik 1.780 773 826 0.127 570 246 1.525 633 335 2.035914 317
O35 1.952 118 014 0.220 338 077 1.511 441 860 2.392 794 168
0.yj 1.900 000 000 0.241 660 919 1.416 678 161 2.383 321 839
Oy 1.724 581 876 0.115 840 777 1.492 900 323 1.956 263 429
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Table 4 Statistics of uncertainty distribution of fracture width

)2 e K455 55 % /m e/ NREE TS /m 455 55 B Y {E /m S e R IEZE/m BT [ FR95%/m
P, 0.058 90 0.001 6 0.016 70 0.012 70 0.042 00
Sit 0.024 30 0.000 8 0.006 70 0.003 90 0.014 50
Sk 0.020 60 0.0013 0.009 10 0.006 80 0.022 70
Oss 0.057 90 0.000 4 0.009 80 0.001 09 0.031 60
0,yj 0.131 60 0.001 1 0.008 30 0.013 20 0.034 70
Oy 0.005 71 0.001 2 0.001 86 0.014 50 0.004 75
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Table 5 Predicted equivalent density for eight wells in Block A

T M F LI g 2

T Hb R g 2

A I %/m S (kgL ™) S (kgL ™) BOHHI R/ (kg L)
P, 4507~4991 1.17~1.20 1.89~1.96 1.22~1.26
Sit 5393~6 161 1.20~1.24 1.89~1.96 1.26~1.30
Sk 6 161~6 541 1.20~1.24 1.89~1.96 1.26~1.30
O;s 6 541~7415 1.20~1.24 1.89~1.96 1.26~1.30
0,yj 7450~7 572 1.15~1.18 1.65~1.85 1.21~1.29
O,y 7572~7 814 1.15~1.18 1.65~1.85 1.21~1.29
6 ARS8 HMTMEAN
Table 6 Predicted pressure for eight wells in Block A
JEL IR /m T H 2L B ) /MPa T H 20 24 ) /MPa B 1/ MPa
P, 4507~4 991 51.677~58.694 83.479~95.867 53.886~61.628
Sit 5393~6 161 63.422~74.868 99.889~118.340 66.592~78.491
Sk 6 161~6 541 72.453~79.486 114.114~125.639 76.076~83.332
Oss 6 541~7415 76.922~90.107 121.152~142.427 80.768~94.467
0,yj 7450~7 572 83.962~87.563 120.466~137.280 88.342~95.725
O,y 7572~7 814 85.336~90.361 122.439~141.668 89.789~98.785
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Table 7 Pre-drilling lost circulation risk diagnosis

W2 JEE/m FH T RS 2 % TG 2 S BE/ (s )
P, 484 0.245 0~0.475 8 26.464~51.390

St 768 0.000 2~0.000 3 0.020~0.029

Sk 380 0.004 3~0.004 4 0.463~0.470

Oss 874 0.0115 1.242~1.246
0,yj 122 0~0.000 1 0.006~0.012
0,y 240 0.001 0~0.001 1 0.114
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