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Study of factors affecting the flowback ratio and productive capacity of
Longmaxi Formation shale in the Sichuan basin after fracturing
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Abstract The mechanism of the factors affecting the flowback ratio after fracturing in the Longmaxi Formation in the Sichuan
Basin is unclear. The mechanisms by which the flowback ratio affects the productive capacity are also unclear and increasing
single well production is difficult. For this purpose, based on geological data, production data and construction data, this study
selects Poisson's ratio, clay content, total organic carbon content (TOC), gas content, porosity, brittleness index, formation pres-
sure, and layer thickness of the WH block of the Longmaxi Formation in the Sichuan Basin as the geological factors. The length
of the horizontal section, the length of the fracturing section, the amount of liquid used for the main fracturing, the strength
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of the sand reinforcement, the construction displacement, and the supporting dose are selected as the engineering factors. By
establishing a proper BP neural network model, the weights of these factors affecting the prediction of shale gas well flowback
ratio are analyzed. It is found that Poisson's ratio, porosity, clay content, the length of the fracturing section, the strength of the
sand reinforcement, and the construction displacement are the main controlling factors in geology and engineering. For the main
controlling factors, a multivariate nonlinear fitting is applied to establish a prediction template with the engineering index as the
response value based on the relationship between the flowback ratio and the geological comprehensive index, and a template
of the relationship between the flowback ratio and the productive capacity with the comprehensive index as the response value
is further established. The analysis shows that it is necessary to pay attention to the impact of comprehensive factors on the
flowback ratio and productive capacity. According to the statistics of production data, it is found that the shale gas well in the
Sichuan Basin has an optimum flowback ratio, and the optimum flowback ratio can maximize the gas production of the shale
gas well. The flowback ratio prediction template established in this study can effectively predict and optimize the flowback ratio,

thereby helping to improve the production of shale gas wells.
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Fig. 2 Back propagation network algorithm structure model
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Table 2 Geological data of some wells in the WH block
& RHER B AR APk MEMEREE fLBRE MRIETr JRRE BE AR P
P2 1% SE(10'mY)  SE% 1% /% MPa m (m) THI R
WH2-1-1  53.04 161.10 4.50 554 5.6 1.40 1588 5.5 0.20 10.5
WH2-1-2 4378 226.70 2.50 61.5 6.1 1.40 1645 3.7 0.18 12.4
WH2-1-3 2635 42840 3.20 52.8 5.7 1.40 1719 4.1 0.25 19.9
WH2-1-4  39.75 392.10 4.10 54.5 6.5 1.40 1918 5.2 0.20 15.7
WH2-1-5  52.58 344.60 3.70 54.2 5.6 1.40 2012 4.6 0.20 20.8
WH2-1-6  20.19  231.70 3.90 55.9 5.5 1.40 1780 3.9 0.20 20.6
WH2-2—-1 3722 288091 4.34 52.5 6.3 1.60 1679 4.2 0.19 NaN
WH2-2-2 4941 283.30 3.75 52.3 5.6 1.60 1612 3.7 0.21 NaN
WH2-2-3  33.81 464.80 4.76 40.3 6.1 1.60 1788 5.7 0.22 NaN
WH2-2-4  53.67 194.70 391 50.3 5.8 1.60 1642 3.8 0.25 NaN
WH2-2-5 4997  496.90 4.63 56.2 6.5 1.60 1699 4.6 0.23 NaN
WH2-2-6  30.16  335.70 4.47 65.8 5.7 1.60 1627 3.5 0.19 NaN
WH4-3-1 3349 214.71 3.60 50.3 4.8 1.40 1698 3.1 0.25 10.9
WH4-3-2  47.78 273.69 4.60 48.4 5.5 1.40 1696 5.9 0.23 11.3
WH4-3-3  55.67 385.13 3.30 49.5 6.2 1.40 1590 4.8 0.23 12.2
WH4-3-4 2492  314.81 4.20 48.4 6.1 1.40 1656 5.6 0.24 15.0
WH4-3-5  40.20  348.00 4.20 48.4 5.8 1.40 1662 3.9 0.24 12.9
WH4-3-6  53.83 328.70 3.40 48.3 6.4 1.40 1624 5.6 0.21 10.9
WH4-1-2 4298  462.30 4.00 50.3 NaN 1.96 1746 1.3 0.21 13.2
WH4-1-3 4428 397.60 3.40 50.0 6.4 1.96 1610 4.6 0.20 NaN
F 2 WHRXHERS HIETEE
Table 2 Partial well construction data of WH block
4 B 2 b i R IS EESS FERUKTB b‘ﬁjIﬁFﬁ R /m?
/(t/100m) /t /m /m /(m*/min)
WH2-1-1 186 1489 1500 1134 15 31333
WH2-1-2 178 1795 1500 1409 18 37531
WH2-1-3 152 1945 1500 1412 19 39991
WH2-1-4 142 2378 1800 1703 25 51608
WH2-1-5 173 2223 1800 1668 23 48396
WH2-1-6 168 1409 1800 1572 21 37780
WH2-2-1 141 1264 1240 919 12 22874
WH2-2-2 134 1717 1480 1441 16 29631
WH2-2-3 161 1632 1300 1232 16 29881
WH2-2-4 128 2140 1600 1565 19 35862
WH2-2-5 87 2174 1600 1600 20 36290
WH2-2-6 149 1766 1500 1450 19 33885
WH4-3-1 155 1843 1500 1308 14 27548
WH4-3-2 172 1568 1500 1589 17 31632
WH4-3-3 128 1875 1488 1456 14 37947
WH4-3-4 136 1083 1500 1163 15 30098
WH4-3-5 143 1064 1500 1340 12 25572
WH4-3-6 129 1454 1500 1457 10 25154
WH4-1-2 123 1598 1500 1440 17 35321
WH4-1-3 102 1727 1500 1450 17 36748
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Fig. 3 Back propagation neural network algorithm backflow ratio prediction result
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Table 3 Weight distribution of geological main control factors affecting the flowback ratio

HE AR HMidHE  TOC AR FLBRE Werkiet  WRIES RE
& 0.1100 0.1580 0.0600 0.0647 0.1250 0.0490 0.0280 0.0030

x4 HINBHEIRTERENESH

Table 4 The weight distribution of the main control factors affecting the flowback ratio

L ALSES SRESS JRZOKCFEB i TR FIRRHWE SRR JIRD 5 B
&N 0.0073 0.1020 0.1130 0.0040 0.0320 0.1410

®5 BRHARSHRSHAXESTER

Table 5 Analysis results of correlation between flowback ratio and geological parameters

EWRNE A Flsh  TOC it FLBE Werkied  wRES R)E
XA 03502 -0.6273 -0.1075 0.1520 0.4173 —0.2924 0.0800 -0.1550

xo6 BHRSTIRSHBEXUINER

Table 6 Analysis results of correlation between flowback ratio and engineering parameters

L ALIEES KFBER JEZOKFBER il THER EIRRE SR b
L& 0.0243 0.3134 0.3825 0.0640 0.1270 0.4687
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Fig. 4 Sensitivity analysis of geological factors
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Fig. 5 Sensitivity analysis of engineering factors
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Table 7 Verification of the flowback ratio chart prediction results
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