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ZD Xt CD-1HF 3 .CD-3HF - % FI#F 22 5 Bt
JEZE, W T EIREEROIE N ERE AR S 210
PR BEK 73 m, BB 5~8 %%, FEMAIFE 7.6 m 247,
FARHEE 16 ~ 18 m*/min, B Bt JE 24§ & 4 1800
m®, FIVRSE B 25.1 m?, L5 BD W 1L 10%, 343557 1
FHAT SR BE 35 MPa 1A b, R T FE - — {4k
FEZ4W, AT T 1~ 2R 4% T8 3%, CD-3HF I

WHEIN T 2~3 RN B . 2 B FAKRDL2~3 Bud
(4 it T3 6 24 it T ROCR B A 42 = T 25%.
CD-1HF K 17 22 %70.96, JF J& 4 = 3k 2] 7.5%
10* m¥d, CD-3HF J J& J1 REALA 0.86, H 5 I it
PR A ) 3.1x104 m¥/d, Hd CD-1HF J: & )5 47
TR, L 4.0x104 m¥/d BB A RA RS T 1 4E D
I, B RAR AT N AR 7.19% . 28.5% , A 245K
R VAR ARREEE FH e (R 5), Ui IE )
IR AR 2 850 R B AR S HCAAT — o Il

F4 W RTESEN L

XWAtS  AEREE/m  FAE/ (") ERERE% EORE WE/m® BE/m RREA T T R/10¢ m?

CD-1HF Jf 28 45 55 096 54657 4074 2423 7.5
CD-3HF Jf 35 3.1 49 0.86 36562 3677 1863 3.1
ZD1JF 31 4.1 52 100 43570 4506 2609 3.6
PS X 30 3.4 45 103 46637 2108 2612 25
DS X bt 27 32 41 1.08 40326 1568 2568 3.4
LW X3 35 4.9 63 108 34139 2207 2493 3.8
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Fracturing technology development status and high efficiency
fracturing technology on normal hydrostatic pressure shale gas
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3. SINOPEC Research Institute of Petroleum Engineering Co., Ltd., Beijing 102206, China

Abstract In view of the problems of poor development effect, unclear understanding of multi—cluster fracturing equilibrium
expansion control and temporary plugging mechanism, and low—cost and high—efficiency fracturing technology system that has not
yet been formed in the economic development of normal hydrostatic pressure shale gas, and based on reservoir characteristics
and technology development status, low—cost and high—efficiency fracturing technology countermeasures for normal hydrostatic
pressure gas are carried outl. The results present that low cost, dense clusters, multi-stage temporary plugging, high—strength
continuous pumping sand and increasing ESRV are the directions for continuous optimization of high—efficiency fracturing
technology for normal hydrostatic pressure shale gas. Optimizing fracturing cost composition and applying new technologies are
effective ways to reduce costs and enhancing production. The cluster spacing has a great influence on the fracturing effect, and
the recommended range is 5-10 m. Plugging in the middle and early stage and increasing the plugging times can improve the
temporary plugging effect. The higher the stress difference, the more times the temporary plugging is required to increase SRV.
To improve the plugging effect, the beneficial time for plugging agent injection is in the middle of the construction for reservoirs
with natural fractures density more than 0.5 fracture/m, while the beneficial time is in the early stage of construction for
reservoirs with natural fractures density less than 0.5 fracture/m. Temporary plugging agent with particle size smaller than 40/70
mesh, fracturing fluid with viscosity greater than 12mPa-s, and pumping rate greater than 12m*/min with volume fraction less
than 0.1 can enhance plugging fracturing effect. The quartz sand combination of 140/200 mesh (10%) + 70/140 mesh (30%) + 40/
70 mesh (60%) and the ratio of sand and liquid greater than 7% are recommended to reduce the cost and to increase the
production.

Keywords shale; normal hydrostatic pressure shale gas; fracturing technology
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