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Abstract: The natural fractures are important for oil and gas storage and transportation in the bedrock buried hill reservoirs.
The fracture aperture is the key parameter for the reservoir quality characterization as well as reserves and productivity eval -
uation of buried hill reservoirs. In this study, a new fracture aperture prediction algorithm is proposed based on the ensem-
ble learning algorithm. The samples are collected from the bedrock buried hill reservoirs in Basin B of Chad, Central Afri-
ca,and their fracture aperture data are extracted from the sample description, key well imaging logging, and fracture param-
eter interpretation. The same depth logging data are used as the feature variables to constitute the learning sample , and the
K-means clustering algorithm is applied to reduce noise of the learning sample and eliminate abnormal data. Based on Sup-
port Vector Machine (SVM) regression and XGBoost regression algorithm , and by using random search to optimize model
parameters, the fracture apertures are estimated according to the basic models combined by the ridge regression. The re-
sults show that the performance of the novel ensemble learning algorithm is better than that of the basic model, the root
mean square error between the predicted and actual values of the test set is 0.047, and the correlation coefficient is 0.931.
The algorithm improves the instability of the single regression algorithm , improves the generalization ability, and provides a
new way for aperture prediction.

Key words: fracture aperture ; K—means clustering; SVM regression ; XGBoost regression ; ensemble learning

Ik F 8 :2019-12-13,

FEZ A A0 (1979—) 55 ILARVTRE N, it B2 DS A2 20 T SOORS SR 5 )T & T/E . E-mail : upeszx@upe.edu.cn,

HEWH . BE A RPAR S TH 5T B 8- A T K -EGS 74 B & A HLEL BB ER I 52 7 (517743 17) FI/EAR L= e PEAN
LTIV RAARBERDIFE” (2019D-3210)



276 H3H

PINEEA 2 TR B AR 1 > SR O VR L R J2 SR T T SRk -33-

AR, IR AE 30 R A & B T 3
BRGSO hy A ST R B o A X
THAVIBEMAHZE, A2 KRR ALk
B R CRES BN RN M EZ . th T
FM A IE A B0 LB AR, RAARE R G A
AL T A 5 2 7R B R S A AR T) s
WM RSB R EESEIE, HEITE
SRV B AR 2 R R B S X T
FAUE S BRI B X R A ROB B R N DT R
3 MR R E R R 2" HArh
2RISR TE BT Jr vk EE o 2 KIs . — K
LA LB L A0S A0 ML | 22 Sk U | A B O
855 o — R MW AR, A G BRI I B (e
N2 /N W i B T I L o S S ST PP
SRR PLBETT I i AR (B R XA AE
{iff 24 5% Fe SURRAE & A= 5 25 8 Ak, S ) 25 5L [
8 Sk DX T R A7 e 3 1 el it ol il A LA 2
BLEBNERANEG PG AoPEEERNE
WS A AE(E B (HELL PO E A /D HANESE
[Fi] FF AL AR 7 6T O 1) 1 K 52 1) K 9% 4 4% TF 145 119
Wt B W2 AL AR S4 k Ail ed
SHEFOCHE R ER 1) &R, B4 T SR AR A
S HE ST AR AR A0 A 05 ) A JR 0 (H TR R
DIRE ST PR, JCik R G0 R IUBERAE R IR 248 TT
BE o RN IE B & 4 PR % 2 5 R A, BB
i U b iz i 24 4% A5 S, (H F T 00 o A e, S 3
AT EHE A F AR . 38 = N BUE R
17245 TF BERAL AT AT , DB ARG R 25 5/ (R 4%
1% FVE A PR, S50 S 500 AR AS , JC vk BRI
M2 S . HEAT R ) A BR T B A S 5 T
FTAR ) A W BRRAE , s S 2, ME DL ERf 3R
o &k nT LAFE— e TR L T S8 4% 43 A, {H
TR T I R fiE S e S B M 2 O, S EOR 2
KSR EB I 2 R A e 3 U O B ST
SR PR U S B AR | KRR ek b 1 T 244 T

a— IR 42

b—ik By 4%
1 FEEREERBLAORERA
Fig.1  Photos of fractured core samples from bedrock buried hill in Chad , Central Africa
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Tablel  Statistics of well logging parameters
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Fig.2  Fracture aperture distribution
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