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Intensive cut coiled tubing fracturing technology and its application
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Abstract: The Fuyu and Gaotaizi tight oil reservoirs have the characteristic of low porosity with permeability less than
0.0ImD, and poor reservoir property. As a result, conventional well completion cannot achieve the effective
development, which can only be made possible by volume stimulation. In the past, this kind of reservoir was treated by
SRV fracturing with the long horizontal section (1600m) plus the bridge plug, but it was not well targeted and the
fracturing operation was inefficiency. In view of the properties of both reservoirs and the problems in fracturing
technology, research was conducted on the new intensive cut coiled tubing fracturing technique with the maximization
of the crack controlled reserve as the target and the coiled tube carrying the Y211 bottom hole assembly, and separate
fracturing of each cluster. Application in four wells in Block 173-86 resulted in effective SRV, and improvement of the
fracturing effect with significantly increased output. The well of Q196-P2 has been fractured up to 118 sections, setting
a record in the cut section per single well in China. All the wells are producing by natural flows after fracturing

measures, indicating obvious effect.
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Fig.1 Volume fracturing evolution
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Fig.2 Multi-cluster staged fracturing with the temporary

plug in horzontal wells
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Fig.3 Intensive cutting with coiled-tubing staged

fracturing in horizontal wells
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Fig.4 Intensive cut volume fracturing optimization
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Table 1 Design parameters of horizontal wells in Block 173-86

s It W RN AKFIRBI /() WK P B /m SRS B km® IR T i A/ 10° ©
1 Q196-P1 FI2 NE51.2 910 0.83 18.01
2 Ql96-P2 Fl4 NE19.4 950 0.97 18.41
3 QI196-P3 FI6 NE42.6 876 0.75 14.24
4 Q196-P4 FI7 NE331.2 732 0.63 13.67
5  QI196-P5 FI7 NE331.7 990 0.87 14.75
Gt/ 892 4.05 79.08

5 Q196-P2 F &b & 1 & iE I E

Fig.5 Sand profile and inversion section in Q196-P2 well
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Fig.6 Combined proppant profile in Q196-P2 well
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Fig.7 New packer for intensive cut staged coiled

tubing fracturing
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Fig.8 Ejection gun for intensive cut staged coiled

tubing fracturing
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Fig.9 Pressure loss in the nozzle, and the inner and outer

annulus coiled tubing
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Fig.11 Make-up of the coiled tubing annular multi-stage hydra jet fracturing tool
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Table 2 Displacement and pressure loss during hydraulic perforation

WEWE NS/ WS Hes/ W% A 3/ M BERL/  WWEZE/ MM/ M1 )
mm i (mPemin ) (mes ) HAE/in KE/m MPa MPa MPa Chn el JE 45 1) /MPa

5175 ; 0.75 230 2% 3350 22 16.5 8 38.5(46.5)

0.75 230 2 4650 40 16.5 8 56.5(64.5)

4.75 3 0.75 230 2 6000 50 16.5 8 66.5(74.5)

4.75 4 1 230 2% 3350 27 16.5 8 43.5(51.5)

4.5 4 0.9 230 2% 3350 25 16.5 8 41.5(49.5)

@ :1in=25.4 mm
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Table 3 Summary of intensive cut coiled tube volume fracturing operations
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1 Q196-P2 900 816 118 7 2925 28506 21.0 185 12.0 21.0 185 12.0 11 203
2 Q196-P3 1050 985 66 15 3406 30119 31.0 28.2 9.0 30.0 27.8 7.2 22 611
3 Q196-P4 556 496 33 15 1577 16441 34.2 32.1 6.1 30.0 27.6 2.4 106 2894
4 Q196-P5 954 640 59 15 2750 28028  29.2 1.4 952 29.2 1.4 95.2 84 115
5 Q196-P1 691 451 45 15 2085 15893
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