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Network fracturing technology with low cost and high density for normal pressure shale gas
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Abstract: With the increasing demand for energy, shale gas, as a new type of unconventional natural gas resource, has attracted
more and more attention. At present, the commercial development of high pressure shale gas reservoir in China has been
successfully realized, but the efficient development technology of shale in deep layer and normal pressure shale is still in the
exploratory stage. The normal pressure shale reservoirs in China are mainly located in the residual syncline outside the basin. The
deformation degree of structure is strong, the formation pressure coefficient is between 0.9 and 1.3, the buried depth is generally
shallow, the formation energy is insufficient, and the daily production of single well after fracturing is (1~5)x10*m’. All those
problems result in the failure of commercial breakthrough so far. The fracturing technologies of high—pressure shale gas reservoirs
have little effect in the process of normal—pressure shale reconstruction. Based on the difficult problems in the transformation of
atmospheric shale gas wells, optimization has been carried out on many aspects such as the perforation mode, artificial fracture
control and support technology, field construction technology and fracturing materials. The suitable network fracturing with high
density is researched, and the multi- cluster fracture equilibrium extension and multi- scale artificial fracture network are
preliminarily realized. The scheme has been tested in an normal pressure shale gas well of a certain shale gas block in southeast
Chongqing, and good reconstruction effect has been obtained after fracturing.
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Fig. 1 Influence of spiral and plane circumferential

perforation on fracture propagation
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Fig. 2 Simulation of plane perforation induced stress
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Fig. 3 Influence of fracturing section number on production
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Fig. 4  Profile of fracture propagation pattern
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Table 1 Influence of slip water with different viscosity
on the support seam width of main fracture and
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Increase of pressure and seam width after adopting

measures to improve sand ratio

1.5 ZREREFUFEAKA

TEVUA SO R S SRR AR REY
JEZEBHEA T T, P FE 2 O SO R R I T
FLBE 21 KR IR A5, 2 RO SE Y iU
FUERBUR 7 LB R B M 2,240 1, A THTE LAY
ARV N TR RGO, Fr e J o A8 5
JE AR RS SR THOR . S S
FEFIE M S 56, B8 0 4 ASTR] R H AN T 2445 )
24, B R EE 6.35 mm, A VK 3.18 mm, =AY
Y% 5% 55 1.59 mm, YEFH 20/40 H F1 100 H 7 Fb A 7] %
PR SR S R . SEER 4 R R, 100 H S
REfEIE A 20 = ORI 4% , 20/40 B EMEDEA
Gy SEHE IR T 22 RO RS ST I A /IVRLAR SR 58
HHA . 56 R RS 2880 5 b, VRS 85
FEN TP A7 1 31 % 53, 3 3G i/ IVRi AR 52
FEFNAY o LT 2R 1) s R KRR B b A £k
SBER BT BOE RN 2)

1.6 BBK—RKE—EFELER
A REEARG W 2 SRR IR 24 T RSAR , 7 R B T

K2 MRUKBRASMEFHTERREZIEHRR

Table 2 Fracture support at all levels under the condition of optimizing particle size combination and sand addition
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Table 3 Basic properties of slip water system with low concentration

R BT FNFEE/(mPass) [/ % Fiigk J1/(mN-m™) BN 1%
0.01 %RFBHF+0.1 %BIHER+0.3 % i 2.3 70.0 22.8 75.0
0.03 %R#BHF+0.1 % BIHER+0.3 %P 5 6.6 69.3 22.6 78.0
0.07 %oR#BHF+0.1 % BIHER+0.3 %P 5 11.5 67.2 243 79.0
0.10 %PF&BHF+0.1 % BHER+0.3 %ol 5 14.5 66.5 25.3 78.0
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Table 4 Experimental results of some normal pressure shale gas wells in Sichuan Basin and southeast Chongging

4 JEZLEEK /m JEZLBLEL LiREy) 344 S m? BbE/m HERE/(m’emin™) S H /10" m’
1920 20 4~6 45719 2576 12~18 10
1280 20 3~5 46 542 2108 12~18 3.7
1400 19 2~5 21388 814 12~16 33
®5 DHEAHIELEZANL
Table 5 Project investment cost comparison of well-D and well-A
4 R KB/ E@;ﬁ/ E':Z/E&]i/ E%’%ﬁ’iéﬁ/ E%%Ei/ 6000 Eﬂj}?’i/ E%E\?‘?FH/ ﬂﬁﬂﬂiﬁ’iﬁﬁﬁ/
m m m m B =) El Tt Jiot
D(17B) 4378 1317 2008.2  34139.0 17 18 0 3216.00 189.18
A0 Bt) 4573 1800 25760 45719.3 20 6 8 2551.00 127.55
A5 D2 195 483 567.8  11580.3 3 -12 8 -665.00 -61.63
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