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Research on temporal—spatial relationship between ground fracturing wells and un-
derground drilling for substitution drainage of during extraction

exhaustion period

LI Yang"?, SHU Longyong*, FAN Yongpeng"?, HAO Jinwei?, ZHOU Jianwei’, HE Jian*
(1. China Coal Research Institute, Beijing 100013, China; 2. State Key Laboratory of Coal Mining and Clean Utilization, China Coal Research Institute,
Beijing 100013, China; 3. Gas Control Research Center, Shanxi Lu 'an Yuwu Coal Industry Co., Ltd., Changzhi 046000, China; 4. Lu 'an Chemical Group
Co., Ltd., Changzhi 046000, China)

Abstract: In order to make use of the favorable extraction conditions formed by ground fracturing to carry out the underground borehole
replacement extraction in the drainage exhaustion period of ground fracturing wells, and form the advanced treatment of ground fracturing
wells + underground borehole replacement extraction mode of underground borehole replacement extraction, the temporal — spatial rela-
tionship between ground fracturing wells and underground drilling for substitution extraction of during drainage exhaustion period was
studied. Through the analysis of the distribution law of fracturing fractures, the investigation of the effect of ground fracturing on enhan-
cing permeability and promoting extraction, and the numerical simulation of the variation law of coal reservoir parameters, the influence

and effective range of ground fracturing wells in Lu ’an Mining Area are mastered. Numerical simulation method is used to analyze and
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determine the optimal temporal —spatial relationship between ground fracturing wells and underground drilling for substitution extraction.
Based on the drainage curve of surface fractured wells and the demand of drilling in the drainage exhaustion period, the definition and di-
vision method of the drainage exhaustion period of surface fractured wells are discussed, and the discriminant indexes and key time nodes
of the drainage exhaustion period of surface fractured wells are put forward. The results show : The effective influence range of ground
fracturing wells is 80 m. In this area, the reservoir pressure can be decreased by about 50%, the permeability coefficient can be increased
by 0.77—1.40 times, and the average pure volume of single underground drilling for substitution extraction can reach 53.68—131.67 m*/d,
which improves the extraction efficiency of downhole drilling. When the position of ground fracturing wells is fixed along the axis of the
underground drilling, the shorter the normal distance between the underground drilling and the ground fracturing wells, the better the ex-
traction effect.When the normal distance between the ground fracturing wells and the underground drilling is constant, the best extraction
results are achieved when the ground fracturing wells is located in the middle of the axial direction of the underground drilling. The gas
production rate of ground fracturing wells is used as an indicator of drainage exhaustion period.And the critical value of the indicator of
drainage exhaustion period of surface fractured wells in the Lu'an mine area is 200 m*/d, and the corresponding failure period time node is
8~10 years.

Key words: ground fracturing wells; drainage exhaustion period; underground drilling for substitution extraction; temporal-spatial rela-

tionship; gas production rate
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Table 1 Fracture parameters of hydraulic fracturing

HZ RIEERE /m PUFRAE K /m HEETTO1/(°) IR 5L fm B /m
LA-01 116.8 71.5 38.2 100 194.3
LA-02 1115 85.3 43.1 105 196.8
LA-11 106.4 66.5 38.1 100 172.9
LA-15 108.5 81.6 40.2 105 190.1
LA-16 106.8 67.5 38.2 100 174.3
LA-17 104.2 782 39.8 98 182.4
LA-19 107.5 823 43.1 105 189.8

R i 0 W ) g A T A, M TRI K ) 4 5 5%
BUBEK N 172.9 ~ 196.8 m, S TEE N 98 ~ 105.0 m,
TR T —AN AL TG IR () 445 X 3 . 322448 7 (v
i 4 N38.1°E ~ N43.1°E, ¥4 N40.1°E 55 X
B AR X B Je K K JE 7 5 ) (N30.0°E ~
N44.8°FE) B AR —2L, IF 5 Fe/INKAF- 320 0 77 10 B
X 5K 7 R S48 e R A & -

1.2 AR HFEER SR

1) R 1 43 Hr M ThT R 28 56 I8 J2 388 A3 A 3 i A
FH, LA LA-20, LA-27 } LA-28 M ifi H: Jg F 58 %F 42,
VA 11 i TR S L A 8L J2 4 RS0 m R] B 34 2 40 43
A o, R4 12 AR o AT

AMEREO G, E R, S5E 2.0 R AE T
] - Y S K SR E T LA, 145, 255 3455,
55.6%5.75.9% . 105, 11 S%H0h TR
AW XN, 455, 85 12 5 F AL T
JERLHEE T X BRSNS 1O R 24 XS N TR
XA EIERBER, 525 .45 .75,
8% . 115, 125 Hcd A & 1 6 AN s, 43 3%
SR R BT T, T L 20 AR
G50, R R X NI E B A R BUR TR
Z4 50 5% GiE JR XA 1.77 ~ 2.40 £, Ui B 28 5 3t 1f
IR I B, B2 A A W B, A R T RO
Eiiiprs

' o~ '

P15 5idEig B L
ER A AN |
W ; . v
N !
Hh T R4 /\\ _
% 400 m ZLEE R T %

R AN AL

Bl HEERFPATTE

Fig.1 Distribution of surface fracturing wells
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Table 2 Test results of permeability coefficient

< R WMot ESPEREUm? - (MPaZ-d))
25 04212
N A 78 04613
TR SLSAE RN X IR
! 0.5187
FHE 0.467 1
45 0.176 3
B A = 0.260 9
T 2B S0 X SR S
e 02159
FIfE 02177
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Table 3 Underground drilling drainage flow

e b T B AR EEFLAI R
{11 il /m gfifE/(m>d ") W/ (m>d ")
1 30 ~40 (70.32 ~ 174.22)/131.67 156.5
2 40 ~ 50 (71.61 ~ 128.19)/92.59 108.06
3 50 ~ 60 (45.87 ~ 114.57)/92.38 109.98
4 60 ~ 70 (49.94 ~ 96.45)/80.25 77.90
5 70 ~ 80 (35.94 ~ 109.17)/53.68 83.19
6 80 ~ 90 (21.95 ~ 50.28)/38.19 49.73
7 390 ~ 400 (20.15 ~ 49.51)/35.06 4151
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Fig.2 Physical model of numerical simulation
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Fig.6 Drainage model of underground replacement borehole in exhaustion period of ground fracturing well
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Fig.7 Gas content distribution nephogram of coal seam
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Table 4 Change value of coal seam gas content(ground
fracturing well located at opening of substitution borehole)

A P/ (m )
iR HR LR B LI B LI
BHE/ R MR Mo 12
FIPER0~50m  [A#EESS0 ~100m  [MFEE100 ~ 150 m

0 17.38 18.20 18.55
90 9.18 9.87 10.15
180 7.39 8.01 8.25
270 6.30 6.87 7.11
360 5.56 6.09 6.31
450 5.02 5.52 5.74
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Table 5 Change value of coal seam gas content (ground
fracturing well located in the middle of substitution

borehole)
BT P ()
EiiEN HR LR HR LI HR LI
MPREL/d i R SR UNTTPASE 2SIV UNTPASE 25187

[APEE50~50m AR50~ 100m  [MEEES100 ~ 150 m

0 16.58 17.93 18.45
90 8.35 9.53 9.94
180 6.45 7.49 7.87
270 5.41 6.37 6.72
360 4.77 5.66 5.98
450 433 5.17 5.49
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Table 6 Change value of coal seam gas content(ground
fracturing well located at the end of substitution borehole)
O B E/ (m’ )
iR HR LI FER LI HR LI
RNV )E A 573 BN AAS RS BN RAS RS
FIPERI0~50m  [A#EESS0 ~100m  [AFEES100 ~ 150 m

0 17.49 18.22 18.56
90 9.20 9.84 10.12
180 7.43 8.00 8.26
270 6.35 6.88 7.12
360 5.59 6.09 6.32
450 5.05 5.52 5.74
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Fig.8 Demonstration curve of production cycle of ground

fracturing wells
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33.33%, W 7.

2) 7 SRR PRI E o AR Hb T 25 e X
T B LA AR e T S0, R e A LA B K
FLAR A ] 3k 15.8 ~ 43.3 m*/d, FX9(E 25.8 mY/d.,
e BRI Al AL ALl R 4l B U /M 15.8 m/d
PEATER, DOV b i e 24 Bl A 13 N FLRIT
IR IR P A 200 mY/ds XFF R AR
IKTF 200 m’/d By P=H AR =3, N ECHAR A | Jh
FRRCEFEM AT 1, 5% I T B LA R AR
T 4 HESR AR X BN A 38, $i e o] LA b o e 28
HrAdR 200 mP/d Ak H b R 4 0t A
W — R PR E .
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Table 7 Productivity distribution of surface fractured wells

s UOUE e gpen EEEES
7=t <100 18.52 5 (70 ~ 97)/36
I 100 ~ 200 14.81 4 (118 ~ 197)/162

hE P 200~ 400 51.86 14 (204 ~ 353)/278
I >400 14.81 4 (433~1625)840
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