H30% M1 weoR o Bl 5 Ok e F Vol.30. No.1
20234F1 H Petroleum Geology and Recovery Efficiency Jan.2023

X E %S :1009-9603(2023)01-0086-07 DOI:10.13673/j.cnki.cn37-1359/te.202112047

ETHEZRBENNSEZE INEREERENT A

Eﬂ%ﬁ&l’%fgﬁf@]’ﬁfgyﬁaﬁ Eﬁl’gﬁﬂ%ll9%‘}§i%]’lzf$}ﬁj$1
(L B A AR EOR BT T B, T3 Bt 2111035
2. P E ARG ALl E o2y W] B RO T e B & AR ST 830011)

WE R EHREEABREYERE, - HERBETNEAMEE SR G T AL B TR IHE.
RAFER, PMEREZRA, BETEEHANERE KBS REAABUREENARLE, REETHESE BN
B R A BTN 7 i, SN RGEFETN, EAREZEAARRELR, RBUF K S LE A &
RHE B M AE 0 SR N AL AR AR IR R SRR A E Uk B R AL 0 S B AL, 0 RO R R B R R BT
16 & AL (support vector machines, SVM) 77 3% , &t Il 4k £ AR #ATHE A ) 4, 15 2 /5 & L I 15 B o 2 — S ey TN A%
A 5 W AR AL TS B R A I b X B R AR AL B TN . 2 R YT R AR R B SR B K
BUREAE, G4 H R EARTONYEE .

KGR TR ARG E R BT B %

HE S TE319 SCHRFRIRED : A

Fracture—cavity reservoir prediction based on well-controlled
multi—attribute machine learning
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(1.SINOPEC Geophysical Research Institute , Nanjing City , Jiangsu Province 211103, China; 2.Exploration and
Production Research Institute ,SINOPEC Northwest Oilfield Company , Urumgqi , Xinjiang ,830011, China)

Abstract: Carbonate fracture—cavity reservoirs are characterized by strong heterogeneity. Single seismic attribute predic-
tion and conventional seismic fusion methods do not take additional information such as mud leakage into consideration
which could lead to large errors. According to well seismic calibration, a fracture—cavity reservoir prediction method based
on well-controlled multi—attribute machine learning was proposed to finely predict fracture—cavity reservoirs , with the attri-
butes of mud-leakage points taken as the constraints. Firstly, in accordance with the results of well seismic calibration, dif-
ferent sensitive seismic attribute values at the leakage points were extracted as input data, and the reservoir types defined
by the features of leakage points were output to form training set data. Then, based on the support vector machine (SVM)
method , model training was conducted on the data to obtain a prediction model highly consistent with prior seismic attri-
butes. Finally, the model was applied to predict the Ordovician fracture—cavity reservoir in Shunbei Oilfield , Tarim Basin.
The prediction results show that this method can reflect the real reservoir characteristics and fits well with drilling features.
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Fig.1  Through-well seismic profiles
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Tablel Relationships between attribute values and reservoir types at leakage points (partial data)

WJAE PR (grem™ m-s™) BT ARAELE S5 it s e Wik ] i PN fifl 721
A-ls_I 13 844 37.544 4 104.697 249721 583.684 PN 1
A-ls_2 14 680 0.208 72 13.8517 730.884 206.173 /N 3
A-ls_3 13 860 64.992 6 62.047 2 321253 714.964 N 1
B-1s_2 14 889 1.584 32 8.598 11 774.692 234311 /N 3
B-1s_3 14 776 15.669 9 16.262 1 2209.72 487.745 K 1
B-ls_4 16 261 3.5525 12.465 9 134435 264.478 oK 2
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Fig.3 Seismic profile and attribute profiles through Well C
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