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Influencing factors and preventing measures of intra—well frac hit in shale gas
HE Le, YUAN Canming, GONG Wei

(Down—Hole Operating Company, CNPC Chuanqing Drilling and Exploration Engineering Co., Ltd, Chengdu, Sichuan 610000, China)

Abstract: Currently, the problem of intra—well frac hit is serious in shale gas, which disturbs the production of nearby wells. Taking
the Weiyuan national shale gas demonstration area as the research object, and according to the production characteristics of parent
wells, quantitative evaluation index of intra—well frac hit influence based on the recovery rate of parent well production has been
put forward. Then ten key geological and engineering parameters affecting intra—well frac hit influence have been analyzed by grey
correlation method. The result shows that the grey correlations of intra—well distance, parent well producing time, average fluid
volume of single cluster and natural fracture are higher. On this basis, the influence of intra—well position, parent well production
time and average fluid volume to intra—well frac hit extent has been evaluated to obtain the following results. Firstly, the main intra—
well position of frac hit is parallel, while the secondary is the position of opposite and malposition. Secondly, as the producing time
of parent wells increase, the impact of frac hit significantly increases. The suggested optimal operation time of child wells is within
300 produce days of parent wells. Thirdly, as the average fluid volume of single cluster of child wells increases, the impact of frac
hit increases too, so that it is suggested to optimize the liquid scale of single cluster according to the production time of parent wells
and intra—well position. Lastly, the fluids volume, perforations and slurry rate should be strictly optimized in the section with cut—
through natural fracture in order to reduce frac hit risk. Field tests show that the result can provide a reference to reduce the impact
of intra—well frac hit of shale gas.
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Fig. 1  Production performance of parent well after frac hit
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Table 1 Original data of frac hit influence factors
Xo X1 X2 X3 X4 Xs Xe X7 Xg X9 X10
0.072 133 1816 605 12.0 3 48 400 1 5 2735
4.220 7 3226 538 10.2 6 96 400 1 5 2 870
9.210 1 3092 515 10.4 6 96 400 1 4 2 800
0.049 596 1958 392 13.0 5 80 500 2 3 2678
0.080 88 2200 733 12.0 3 48 450 2 5 2432
0.447 61 1980 660 12.2 3 48 500 1 1 2724
0.033 885 1 886 629 13.3 3 48 350 1 4 2505
0.004 1037 2047 682 13.4 3 48 900 1 5 2478
0.002 1022 1910 637 14.1 3 48 600 2 5 2582
0.023 1033 1897 474 13.5 4 48 900 2 2 2 694
®2 EEHARMEERRREERELLE
Table 2 Normalization of original data of frac-hit influence factors
Yo Y1 Y2 ¥s Ya Ys Yo ¥7 s Yo Yo
0.007 8 0.128 3 0.5629 0.376 2 0.794 7 0.500 0 0.500 0 04444  0.2500 1.0000  0.766 5
0.458 2 0.006 8 1.000 0 0.3346 0.6755 1.000 0 1.000 0 04444  0.2500 1.0000  0.804 4
1.000 0 0.001 0 0.958 5 0.3203 0.688 7 1.000 0 1.000 0 04444  0.2500 0.8000 0.784 8
0.005 3 0.5747 0.606 9 0.243 8 0.860 9 0.8333 0.8333 0.5556  0.5000 0.6000  0.7506
0.008 7 0.084 9 0.682 0 0.4558 0.7947 0.500 0 0.500 0 0.5000  0.500 0 1.0000  0.6816
0.048 5 0.058 8 0.613 8 0.4104 0.807 9 0.500 0 0.500 0 0.5556  0.2500 0.2000 0.7635
0.003 6 0.853 4 0.584 6 0.3912 0.880 8 0.500 0 0.500 0 0.3889  0.2500 0.8000 0.702 1
0.000 4 1.000 0 0.634 5 04241 0.887 4 0.500 0 0.500 0 1.0000  0.2500 1.0000  0.694 5
0.000 2 0.9855 0.5921 0.396 1 0.933 8 0.5000 0.500 0 0.6667  0.500 0 1.0000  0.7237
0.002 5 0.996 1 0.588 0 0.294 8 0.894 0 0.666 7 0.500 0 1.0000  0.500 0 0.4000  0.7550
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Fig. 3 Proportion of frac hit in different positional relation

and related parent well producing time
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Table 3 Correlation coefficient of frac hit influence factors

X0 X1 X2 X3 X4 Xs Xe X7 Xg X9 X10
1.000 0 0.805 8 04738 0.5757 0.388 5 0.5039 0.5039 0.5338 0.6736 03350 0.3972
1.000 0 0.5255 0.4799 0.8017 0.697 0 0.4799 0.4799 09732 0.7060 04799  0.5908
1.000 0 0.3335 0.9233 0.423 8 0.616 3 1.000 0 1.000 0 04736  0.3999 0.7142  0.699 0
1.000 0 0.467 5 0.453 8 0.6770 0.368 8 0.376 5 0.376 5 04760 05026 04567 04015
1.000 0 0.867 8 0.426 1 0.527 8 0.388 7 0.504 3 0.504 3 0.5043  0.5043 0.3352 04262
1.000 0 0.979 8 0.469 3 0.580 1 0.3970 0.5255 0.5255 04965  0.7127 0.7675 04115
1.000 0 0.370 4 0.462'5 0.563 3 0.363 0 0.5017 0.5017 05647  0.669 8 03856 04171
1.000 0 0.3334 0.440 8 0.5413 0.360 4 0.500 2 0.500 2 0.3334  0.6670 03334 04187
1.000 0 0.336 6 0.4579 0.5580 0.348 7 0.500 1 0.500 1 04286  0.500 1 03333 0.408 6
1.000 0 0.3347 0.460 5 0.6310 0.359 3 0.429 4 0.501 2 0.3338 05012  0.5570  0.399 1

x4 REXBETEER(EX/NEERF)
Table 4 Calculation result of gray correlation (Sort by quantitative value)

PR EARLiiEl BiE BSR4 PR RARRSE REALRY RESREU RBJTW WY e
SES m (DA B/ R SR A 1% A /m? m (m*+min™)
SR 05995 05981 05850 05849  0.5504 05458  0.5384 04897 04559 04126
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Table 5 Statistic of frac hit wells with different
intensity of natural fracture
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Table 6 Hydraulic fracturing operational parameters
of testing well and contrast well

JEERRE SR8 PERE SFI R P REE

-
Es BB K /m BK/m Bk R/ BE/m (mPemin™)

WA 301 602 3~4 1548 442 12.0
XFEEHE 860 66.2 3 1985 662 14.1

R7 EMEFHEE
Table 7 Production data of adjacent wells
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