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Investigation into the controlling factors of the in-stage multi-cluster
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Abstract Horizontal well multi-stage fracturing is one of the necessary technologies for unconventional oil and gas develop-
ment. Clarifying multi-cluster fracture propagation and the main control factors of the fluid shunt are crucial to optimizing the
stages and cluster design. In this paper, firstly, the original logging data and logging interpretation data at each perforation cluster
are obtained. Then, based on distributed optical fiber monitoring technology, the data of the fracturing sequence, liquid inlet
ratio, and liquid production ratio of each fracture in the stage are calculated. The well logs and optical fiber monitoring data are
compared and analyzed to determine the main controlling factors affecting the multi-cluster fracturing effect in the stage. The
results show that the perforated clusters with low minimum principal stress and high brittleness index are opened first. The four
most critical factors affecting the proportion of pre-liquid and the sand liquid are: QL> Neutron> Gamma Ray> Acoustic; The
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key factors affecting the proportion of liquid produced are the total liquid dispensing ratio and the ¢xS,. The research results of

this paper have significance for guiding formulation of a fracturing scheme for horizontal wells.
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295 0.016
29.0 0.014
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275 0.008
270 0.006
26.5 0.004
26.0 0.002
0
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Fig.1 Raw data of DTS/DAS
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Table 1 Raw data of well logs
Yol B RS CALI GR RI RT AC DEN CNL QL
RIS M /m —— X e - e .~ o N
iR AKRMT RAHHEHE FURMZEER RGRE BE AMEPT AE
6—4 803.7 9.54 75.78 82.64 97.66 67.94 2.49 17.35 2.11
6 6-3 830.8 10.01 7592 82.62 83.49 69.62 249 2042 9.32
62 866 8.86 65.55 136.3 136.2 63.27 2.57 1694 1.89
6—1 893 8.79 62.65 134.1 136.8 62.98 2.58 17.66 1.23
5-6 917.2 9.17 69.03 31.18 3541 84.28 243  28.89 2.15
5-5 941.3 8.67 64.98 347.5 340.6 58.65 258 14.15 0.57
5 5-4 965.5 8.71 86.57 413.1 385.8 58.08 2.57 1243 0.41
5-3 989.5 8.71 32.42 345.5 364.5 57.56 2.64  14.88 0.68
5-2 1013 8.83 33.92 227.1 191.8 58.94 2.58 14.64 0.46
5-1 1048 9.53 73.17 42.89 60.79 72.09 249 25095 1.82
4-5 1073 8.8 34.77 370.6 380.5 59.14 2.68 18.76 1.17
4-4 1097 9.03 56.72 54.29 56.25 68.86 249 219 1.26
4 4-3 1121 8.87 59.42 77.26 81.97 70.91 253 21.59 0.96
4-2 1145 8.75 65.78 223.8 234.5 59.99 259 1744 1.48
4-1 1169 8.75 65.13 111.7 128.5 64.32 2.56  19.28 1.5
3—4 1209 8.59 29.22 405.4 441.2 56.43 2.6 12.59 0.63
; 3-3 1233 8.72 48.31 133.7 131.6 60.58 2.61 19.96 0.93
3-2 1258 8.62 51.04 140.4 145.1 55.29 2.56  11.29 1.34
3-1 1282 8.64 70.02 56.34 58.86 68.91 2.5 21.1 3.24
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Table 2 Interpretation data of well logs

S, ot E 1) S, P xS, v BI S,
PHTRITE BRI o AU A RAE JLBE x ZNE A BEHERR Rk
6—4 803.7 24.42 5.889 66.026 0.04 0.23 39.15 12.1
6—3 830.8 23.39 7.051 65.776 0.05 0.22 39.49 12.05
6 6—2 866 27.19 8.812 72.094 0.06 0.25 37.21 12.68
6—1 893 27.47 9.533 87.896 0.08 0.25 37.03 12.74
5-6 917.2 17.34 11.46 65.255 0.07 0.19 43.09 11.29
5-5 941.3 30.3 6.475 79.626 0.05 0.26 36.07 12.9
5—4 965.5 30.62 5.902 81.719 0.05 0.26 36.02 12.88
> 5-3 989.5 31.45 6.441 80.296 0.05 0.27 35.15 13.29
5-2 1013 30.1 5.496 76.436 0.04 0.26 36.11 12.87
5-1 1048 22.19 18.558 71.729 0.13 0.22 40.02 11.86
4-5 1073 30.58 6.053 75.44 0.05 0.26 35.13 13.37
4—4 1097 23.66 5.857 75.436 0.04 0.23 39.39 11.92
4 4-3 1121 22.88 8.306 60.473 0.05 0.22 39.41 12.04
4-2 1145 29.43 9.097 53.339 0.05 0.26 36.21 12.82
4-1 1169 26.53 6.323 79.471 0.05 0.24 37.55 12.44
3—4 1209 32.05 10.342 59.64 0.06 0.27 35.34 12.99
3 3-3 1233 29.21 7.207 66.956 0.05 0.26 36.21 12.83
3-2 1258 32.71 6.735 53.751 0.04 0.27 35.46 12.83
3-1 1282 23.74 7.555 83.104 0.06 0.23 39.21 11.92

R3I RARRZHHEBLGIETER

Table 3 Fiber optic inversion data of each cluster

£ s Ji2895 11 /m BUEWLE) SRR RROMBCLRB 7 )
6—4 803.7 32 40 42.2 12.3
6-3 830.8 43 56 55.7 16.9

¢ 6-2 866 20 2 1 0
6-1 893 5 2 1 0
5-6 917.2 41 65 78.2 21.8
5-5 9413 3 3 1 0

S 5-4 965.5 2 9 1 0
5-3 989.5 3 4 1.2 0
5-2 1013 10 2 2.8 0
5-1 1048 41 17 15.8 4.2
4-5 1073 2 13 3.6 0
4-4 1097 42 80 78.4 0

4 4-3 1121 36 5 113 0
4-2 1145 16 1 1 0
4-1 1169 4 1 1 0
3-4 1209 11 3 1 0

3 3-3 1233 44 27 19.5 0
3-2 1258 35 72 72.2 203

3-1 1282 10 8 4.7 11.2
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Fig.2 Comparison of log data and FO inversion results
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Fig.5 Correlation between the pre-fluid proportion and influence factors
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Fig. 11 Correlation between the fluid production proportion and influence factors
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