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Fig.1 Multilayer neural network model Fig.2 Neural element structure
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Fig.3 Statistics of the effective thickness and increased

oil production in different hydrofracturing wells
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Fig.4 Statistics of added sand amo;mt and effective

increased oil production in different hydrofracturing wells
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Fig.7 Errors of network training

(Threshold) RFEVLEG E MK, MK
WL RREZ AR EN R ESEM &R LRSS 55—
TEAAEEFHEEFEAHTENBRTGEREANNEILE, BEIRBREENE
. IR, WEHFERNGKE, 23BROREING, BREREZSITHEMHER,
B 7 B&xL 50000 KM LN, MEMHRETHRAT 0.1022, KB TREBEER, WU
AT R G T
3.3 BAXS
MEERENGERZRE, TAMAIHRSEINSFHEEAN ZRAHTRE, R1H
SEMEINGRBHIERFRIE, R2AHAERERETFSERENTNME RS LHRERPOX L
£, NR2TLIEH, BEATHNERESEHRERA —BRE, HREZHNT 9%, EX
BRI TAIHEP S AREEER,

®1 BAIERKFME
Table 1  Part of data of hydrofracturing wells and forecast results

LN e AREE | LRE BEE | SMEAE | AKkE | NDE | AXEME | ARHA
%8 /m 1% 11073 ym? 1% 1% /m’ I 1A
B-17 17.4 15.2 15.7 59 88 20 3124 13
B-21 21.8 20 45.4 54 15.7 29 2020 10
B-27 10 12.8 12.1 53.2 40.7 | 19.1 1138 5
B-31 31.1 15.2 11.7 62 98.5 23 1248 1
B-X22 14.7 21.7 11.2 27 94.8 15 706 11
B-27 14 7.381 1.24 55.5 96.4 16 1924 15
4% B-36 2.5 16.9 25.5 49 97 28.2 1625 11
Lii% S B-X31 2.6 13.5 34.2 62 95 20 3121 17
B-X33 26.5 13.4 15.6 54 83.3 | 16.5 3298 16
L7 24.8 8.76 3.6 74 4 20 2529 13
L9 28 8.5 5.66 80 122 | 15.9 3004 21
L-13 23.5 4.5 1.7 69.2 7 8.8 1184 13
L-21 30.8 8.4 8.5 60 4 30 1237 10
L.25 37.2 8 8.4 63 3.1 | 2.3 2047 13
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2 EXXRTA
Table 2 Forecast of hydrofracturing results

BE AR | emw | TP sk | mpm | ARMME HELEE/A
18 e R 1% S | R 1% Im’
/m A ™ R | mM | %R | WM
B-16 24.9 15.2 11.7 59 87 20 2870 2369 12 9.7
E: B5-26 12.2 11.17 5.406 55.5 (0] 12 648 726 6 6.7
L-23 30.3 11 10 60 20.2 23.5 2125 1898 12 10.6
4 Hp
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FACTORS INFLUENCING THE EFFECTS OF
HYDROFRACTURING IN A LOW-PERMEABILITY
OILFIELD AND POTENTIAL EVALUATION
USING ARTIFICIAL NEURAL NETWORK

SUN Dong-sheng', WANG Hong-cai'>, HOU Mo’, ZHAO Wei-hua'
SONG Qing-xin®, LIU Zhen-hua’, NIU Shu-fang’
(1. Institute of Geomechanics, Chinese Academy of Geological Science , Beijing 100081, China;
2. Binnan Oil Production Plant, Shengli Oilfield, Binzhou 256606, Binzhou 256606, Shandong, China;
3. Shenyang Command College of the Chinese Armed Police Forces, Shenyang 110113, Ligoning, China)

Abstract: Hydrofracturing is one of the main technical means for improving the recovery efficiency in
low-permeability oil/gas fields. However, there are many factors that influence the hydrofracturing
effects, including geological characteristics, physical properties of reservoirs and energy of strata. In
order to obtain ideal hydrofracturing results, it is necessary to give a comprehensive consideration of the
relationships between various influence factors and find out the main factors that influence the
hydrofracturing effects. The authors constructed a mathematic evaluation model by using the artificial
neural network method and performed net training and method check and verification of a wealth of
~ available production data. The results prove that the constructed potential evaluation model using
hydrofracturing wells has good stability and a high precision of pfediction. It has cerfain guiding
significance for choosing wells and evaluating layers for hydrofracturing and forecasting of the production
capacity .

Key words: hydrofracturing; influence factor; artificial neural network; potential evaluation



