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Abstract: Prediction of oil and gas production is an important way to determine its development economy.
However, at present the production prediction is still hard to achieve consistency between the physics-based
method and the data-based method. For shale oil and gas production analysis, in-depth combination of mathe-
matical advantages brought by BP neural networks and LSTM neural networks, and comprehensive considera-
tion of physics-based models, lead to good improvement in the prediction accuracy of the model. After training
with practical testing data, the prediction of oilfield production can be significantly improved. Afterwards, the
effects of the reservoir depth, the TOC and the brittleness, etc. on production prediction were studied. In con-
clusion, the work provides reliable production prediction and economic evaluation for large-scale development

of shale oil and gas.
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Fig. 1 The flow chart of the improved B-L-A algorithm
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Table 1  Average errors from prediction of 2 different means

oil well simple BP network 8, /% improved algorithm 8, /%
No. 1 22.19 7.44
No. 2 17.97 6.69
No. 3 18.81 8.70
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Fig. 2 Contrasts between the predicted and real values in several ways
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Table 2 Prediction of American oilfield production

oil well Santa Maria Williston Fort Worth Eagle Ford
predicted P, /(100 ft/d) 5.280 2 6.991 2 6.045 3 5.052 1
predicted P /(100 ft) 2.698 4 1.799 8 1.858 4 1.869 4
real P, /(100 f/d) - 2.50~17.9 - 0.929~4.64
real P; /(100 ft) - 1.13~6.42 - 0.314~1.95
error 0 - within reasonable region - higher P; (8.81%)

3 I

Table 3 Prediction of Chinese oilfield production

oil well Songliao Basin Damin Tun Jiyang Miyang Dongpu

predicted P; /(100 fi/d) 4.012 8 6.366 7 3.9357 47277 4.179 1

predicted P /(100 ft) 1.808 9 2.043 2 1.8521 1.907 3 2.014 7
real P; /(100 fi/d) 0.100~3.929 - 0.957~4.259 1.014~5.201 -
real P; /(100 ft) 0.189~1.818 - 0.458~1.847 0.247~2.269 -
error & higher P; (2.13%) - higher P; (0.276% ) within reasonable region -

R4 SRR SR

Table 4 Prediction of parameters in the math model of American oilfield

oil well Santa Maria Williston Fort Worth Eagle Ford
predicted A 2.965 8 3.026 5 3.014 6 2.623 4
predicted b 0.832°5 0.8351 0.792 2 0.758 8
real A - 2.63~5.35 - 1.04~3.01
real b - 0.81~0.85 - 0.73~0.82
error 8 - reasonable - reasonable

R 5 EMN MBS HH

Table 5 Prediction of parameters in the math model of Chinese oilfield

oil well Songliao Basin Damin Tun Jiyang Miyang Dongpu
predicted A 23159 2.3249 1.968 3 3.105 6 2.786 2
predicted b 0.8259 0.743 9 0.774 1 0.843 5 0.745 1
real A 0.51~2.85 - 1.11~2.97 1.36~3.27 -
real b 0.71~0.81 - 0.77~0.83 0.73~0.83 -
error & higher b (1.66% ) - within reasonable region higher b (1.18%) -

R aE RN, Sk J5 g3k B B A B O L2 — el T 2 0] 12 P 7 B R 4 7 AR B Y
EEsY S TGN DR RIS AT e 17

3 ZhigHRY
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ST SCTEAL ST BP M2y bk il bRl LSTM AT AR 2 R4 T L CaE: Bt 190 26 X5 g 475 JE 1) e 17 A
IR BR800 2K Arps BREALHEATZ9 50 SR ] Maxwell 43473 X AU S8 A T T AL BB 22 , 7931 T8¢
e 14 TG 88 L 285 S0 AR SR TR ) 1 LS 2 ~0 D5 VR A 0 il ™ 0 7 T ) el A4, RIS T U A2
TREE "TOC it B2 S5 FH 200k 7 bk P00 64 52 ) MR, T — 20 A AT AR — 20 25 S B A 77 v 5 i 52 3l
PRI AN SR, AR RR M RS B R A DS AT 2 o 7= 2, B X AN [R) 58 Bl 7 SR e BOAS [ i 2 8
B, 2D e T A B X R AR
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