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Fracturing Pressure Reducing Technique for Shale Gas
Well in the Southeastern Sichuan
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(1. Sinopec Huadong Company, Nanjing, Jiangsu, 210019, China; 2. Sinopec Research Institute of
Petroleum Engineering, Beijing,100101, China)

Abstract: In order to effectively stimulate the ultra-deep shale reservoirs in southeastern Sichuan and
minimize the fracturing pressure,some technical solutions were proposed,such as optimization of perfora-
tion parameters,acid pretreatment before fracturing,design of slick water system with high friction reduc-
ing rate,and application of lead silt slug techniques. Through analysis and calculation,it was decided to use
the $89 mm perforating gun with type SDP40HMX28-8 charges for perforation at 18 shots/m and phase
60°. Based on core dissolution tests and characteristics of such ultra-deep shale reservoirs, a formula of
15.0% HCI4+1.5% HF+2.0% HT corrosion inhibitor+1. 5% ferric ion stabilizer was determined. Ac-
cording to the stratigraphic characteristics,a laboratory experiment was performed and it revealed a slick
water system consisting of 0. 2% efficient {riction reducer SRFR-1-+0. 3% compound anti-swelling agent+
0.1% compound synergist + 0. 02% defoamer, which is stable and easy to flowback, with viscosity of a-
bout 9-12 mPa « s, friction reducing rate than 75% and formation damage less than 10%. Field application
showed that the optimized perforation parameters could meet the requirement for perforation friction reduc-
tion;acid pretreatment before fracturing enabled the pressure reduced by 10-15 MPa;the lead silt slug tech-
nique could effectively reduce the friction due to fractures curvature, thereby reducing the fracturing pres-
sure. It showed that these technical solutions could help to reduce the fracturing pressure in ultra-deep
shale gas wells in the southeastern Sichuan.
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Table 1 Prediction of wellhead pressure

SEMPEIIREREE ) PABEGEAR Al HEH (m® /min) T #9350 T.% )1 /MPa

(MPa * m™~ 1) J£ 41/ MPa 7 8 9 10 11 12 13 14
0.021 97 68 69 71 73 76 78 81 84
0.022 102 73 74 76 78 81 83 86 89
0.023 106 77 78 80 82 85 87 90 93
0. 024 111 82 83 85 87 90 92 95 98
0.025 116 86 87 89 91 94 96 99 102
0.026 120 91 92 94 96 99 101 104 107
0. 027 125 96 97 99 101 104 106 109 112
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Table 2 Results of mineral analysis for shale reservoir in the Southeastern Sichuan
He HBt/m JEEE /m AYETE, N KAagR.n BT EE.% O RRBREE. % s
DY2 Jf 4 336.00~4 366.00 30 31. 30 17. 60 7.00 8.50 35.70
Y1 3 2 377.00~2 415. 00 38 44. 29 3.93 4.24 9.72 32.47
NY1Jf 4 382.00~4 411. 00 29 46. 22 3. 60 3.84 6.96 35.33
PY1 H 2 136.00~2 160. 00 24 45. 69 4. 60 4. 36 8.70 25. 30
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Table 3  Friction calculation of ¢§89 mm perforating gun at different shooting densities

HE=/

AL/

T 2 T/

AL A A Y SrfLsaAl (m + min=1) L/ m Fem)  (kgem) HEHh R B JEBE /m JEEBH./MPa
SYD-89 SDP40HMX28-8 12 0.010 5 16 1 000 0.5 1.5 7.14
SYD-89 SDP40HMX28-8 12 0.010 5 18 1 000 0.5 1.5 5. 64
SYD-89 SDP40HMX28-8 12 0.010 5 20 1000 0.5 1.5 4.57
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Fig. 1 Dissolution rates of core in different acids over time
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