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Optimization study of coal system multi-layer combined pressure process scheme in Linxing area
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Abstract: Coal-bearing strata in the eastern edge of Ordos Basin are characterized by the interaction of multi-layer system and the
development of longitudinal thin layer (interlayer), and multi-layer compression is an inevitable requirement to realize the economic and
efficient development of coal gas. The key to the success of multi-layer compression depends on whether the fracture height can reach the
expected effect. Currently, the vertical extension distance and fracture morphology are unknown, and there is a large deviation between the
fracture height prediction and the actual height, which has a great impact on the volume of the production reservoir. Through indoor
experiments to measure the top and bottom ground stresses of coal seams, based on the rupture pressure of the upper and lower strata,
combined with the field test data and the fracture morphology reflected by the critical seam length formula, we analyze the combined
fracturing schemes in four modes: one coal seam, upper coal seam/lower sandstone, upper sandstone/lower coal seam, and coal
seam/sandstone/coal seam, and put forward the optimization measures for the process of improving the fracture morphology and the
fracturing effect. The results show that, in multi-reservoir combined fracturing, starting fracturing with coal seam can take advantage of the
upper and lower strata stress shielding, and increase the fracture length in coal seam by controlling the fracture height; when sandstone is the
main reforming stratum, the fracturing target is to create long fractures in sandstone layer and improve the fracture inflow capacity. The
results of fracturing parameter calculations and on-site fracturing examples show that the fracture extension is prominent in the direction of
the seam height, which makes it necessary to adjust the fracturing process and parameters, and optimize the fracturing fluid volume
according to the needs of multi-layer combined fracturing in the fracturing design, so as to ensure that the increment of the seam length is
greater than the increment of the seam height. The research results can provide some theoretical basis for the calculation of the stress in each

layer, the judgment basis and conditions of combined fracturing, the selection of fracture initiating layer and the design of fracturing fluid
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volume in different combinations of formations.
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Table 1 Geological Structure, Lithological Parameters, and Construction Parameters of Combined Pressure Wells

jau ) #%
%
IS LX-A LX-B LX-C LX-D
H bR ER B /m 1928.6~1937.7 2006.8~2 013.7 1730.4~1 739.4 1950.3~1 954.2
HirZ4 2 B 9.1 m M2 & 6.9m R B omiEsE E38miAESE
AR ZRIRRE I Z 2B E JE 6.9 miESE 2 EHE
| JE YK 71/ MPa 43 46 38 39
1940.8~1 9442 m ASKIA 2020.7~2 0233 m AN 1 ERMES
T =3 = 1746.7~1752.8 N/E 6.1m  1958.2~1963.6m A
PR 194421 953.6 m A& 5K 20261~20283 m A | EHES = B 5.5m R
2 =
T A B J1/MPa 46 47.5 35.5 40
. . FES A SRTE 20 A2 TIREER 2
o YR 28 WA 1~6 MR URLE 20 £ o
kAR L/ GPa A2 23 HAEE 1-3 HAr)z 17-21 HAx/Z 2 20
- = P IEAAE 2~3 THIEN 2.2-4
, 2 0.31
PR 31 3~0.32 o 31
JEEIRA L 0.3 0.3~0.3 H b A 2 026 0.3
. N, ~ X N . b SRS L
gy e Hirz 0~1, B ETHMZE  HIFE 0~1, BETHBWEM 2~ HHEZFE 03, BifE 2~3, Eﬂ;*ﬁ ?E 5 .”B
Pihi g/ MPa - WA SERN3~5,
ik 1 3 THZ 02~0.8 N
JZN0.1~0.5
JE 2R /mPmin! 7 7 4 7
Jnwb & /m3 50 50 70 40
EZ4 % /(mPa-s) 1 25 25 15
W2 AT TR 285 30 25 28-28.5
/MPa
= P 22 371
BRI 0.1053 0.00520/0.605 0.58/0.003 78 0.001 06/0.6/0.001 44

/(MPa-m'?)




195 ZDEN POR |l [lo—CR 200 195ZDEN, o5

W2 R

2.95 ﬂi’:% Y’;I_‘QJE u_.ﬁ 100

0.5-CNCF. o SP _CNCF__,,

-100 —~~—200 ' 50

[soen| '

e

3
<}§:M&

5
e

K1E

E

=2

— > i ;
— X8

A1E A28 |

A 2B A1 |

L

SP_ 500

200 l.95m]2.95

ZDEN,
1.95 295 I IV
ﬂﬁ}z—; W SP 50 -CNCF. 1o

50 -CNCF.- .10

2k

KB

2B

é § 1;1&: 1760

=
=
—=

(c) LX-C
K3 BRI A TR
Fig.3 Lithological Histogram

®2 AEm K

Table 2 Critical fracture length of combined pressure well
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