A ZAL

#rxgaiam COAL SCIENCE AND TECHNOLOGY

B R DX T /K2 Ja S T CRAH B AR LR B F il
KE B A Besit oT AR vHI XA M B A

SIAA:

SKIET, MR L, SR BEEORSR DXl TS A PR B TCRAR EAE AL ST A ). R BEROR, 2025,
53(3): 356-369.

ZHANG Zhainan, YANG Ke, HUA Xinzhu. Interaction mechanism and development suggestions for the full cycle construction effect
of surface horizontal wells in unmined coal mines[J]. Coal Science and Technology, 2025, 53(3): 356-369.

TELLRIEE View online: https://doi.org/10.12438/cst.2024-1136

HEAT BRRRNER IR At SO

Articles you may be interested in

TERG ™ DX Z TR 73 B S 2O AR B S ASCRIESE
Study on technology and effect of gas extraction in horizontal well with segmental hydraulic fracture in roof of coal seam in Huainan
mining area

PERPIFFAR . 2024, 52(4): 155-163  hitps://doi.org/10.12438/cst.2023-1937
TN IR R S Yo 7 R B R S R

Influence of fracturing reconstruction of coalbed methane wells on gas production and development suggestions in Guizhou Province:
taking Panguan syncline as an example

BRI FFE A . 2024, 52(S1): 116-126  hitps://doi.org/10.12438/cst.2024-0188

RS2SRSS R B B s S BRI AR
Analysis on well type structure and optimization of associated drilling technology of CBM horizontal wells

TREIRBLEFIAR. 2020, 48(3)  http://www.mtkxjs.com.cn/article/id/0ba95d16-0798-4366-b6f0-3029133ac398

TR K- 73 B e e e 2 PR A PR 18 LA LT
Study on the model of staged and cluster fracturing to control the gas in driving roadway by horizontal well in roof strata

PERPIFFEAR . 2024, 52(5): 114-126  hitps://doi.org/10.12438/cs1.2023-0736

SN2 SR BRI 7 OB B8 S 4™ X o
Analysis of key elements affecting production and technical countermeasures to increase production of CBM fractured single
horizontal wells: A case study of Zhengzhuang Block

PR BRI, 2024, 52(10): 158-168  hitps://doi.org/10.12438/cst.2023-1596

0K G R R UK RERZ IR I 2R 04
Analysis of factors affecting productivity of CBM in horizontal wells in southern Qinshui Basin

TREIRBEFIAR. 2020, 48(10)  http://www.mtkxjs.com.cn/article/id/c628192¢—8d90-43b7-b5d1-968h8he91440

SRS AN, TR


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2024-1136
https://doi.org/10.12438/cst.2023-1937
https://doi.org/10.12438/cst.2023-1937
https://doi.org/10.12438/cst.2024-0188
https://doi.org/10.12438/cst.2024-0188
http://www.mtkxjs.com.cn/article/id/0ba95d16-0798-4366-b6f0-3029133ac398
http://www.mtkxjs.com.cn/article/id/0ba95d16-0798-4366-b6f0-3029133ac398
https://doi.org/10.12438/cst.2023-0736
https://doi.org/10.12438/cst.2023-0736
https://doi.org/10.12438/cst.2023-1596
https://doi.org/10.12438/cst.2023-1596
http://www.mtkxjs.com.cn/article/id/c628192c-8d90-43b7-b5d1-968b8be91440
http://www.mtkxjs.com.cn/article/id/c628192c-8d90-43b7-b5d1-968b8be91440

ERRE-E KR CA =3 N Vol. 53 No. 3

2025 4F 3 A Coal Science and Technology Mar. 2025

RHEH, b Bl DR, S BT ARR X TR A S B T AR A LA AL B T & L [T]. BBl 2t
K, 2025, 53(3): 356-369.
ZHANG Zhainan, YANG Ke, HUA Xinzhu, et al. Interaction mechanism and development suggestions for the full

E I gLl cycle construction effect of surface horizontal wells in unmined coal mines[J]. Coal Science and Technology, 2025,
Tm

xggjjﬂﬁg@.ﬁﬁ 53(3):356-369.

BB ARR X T K P 2 B B e TR0R
HEAERHLEHI R I & ZIN

kEE B RoH HEEY F 8 XA A, B &
(1. BRI T USRI R 2 TR SIS & EH S SCIRE, 80 HER 232001; 2. HERSH L (SEM]) A RTHTA R, L8 R 232001;
3. FCIATEE R TS, RUIERT 2320015 4. HERFHOVAE RIBZ ST L FVHAE R TEA |, L8 HERS 232001)

W OE AR FTARRRERFARRAEZELLREZF, BRAMEGELRAHENE I T
HMRGAAZAERIAE, SERERF 212-15 2122 AR TIK, MEFE T, ERE T HE
Aol B R L, AT B BAE BAL R B RN £, MR B 2R EE; S ATEE IR
JEFL R ST AR B ARG BAE S E R, BREAK T, R MR TAEA AN MY
AMEERAE, BB AR K KT RS Bt F2 @ e 69 K42 PRI, SRR, Z12-2
AR 2)2-1 9 55 2021 e MR BRRCR . JRARE FLEG LA AT TR AR T, W R 2 R B R TURAMUE 2L
B EERLMRAF, EA b TELAARGREERL LY G, EFELHRILLH ARG, 45
HRRIAA TS FERR 2 A G @, SFNERRL ARV ERE, BLEYRELIE,
BRI AMKIHRE, MAHRETRREHER TARAA G/T0 AR, FEHRTRTE B,
EEGET | EEEES RIRARFRENH R T LA, ERBORAT R RHRBRGT 0 6B 51t,
HRARGFIARABE LR AR SHRF EAA MRG0, B RN T X
HH M B R R SA S AN, 2021 BB FRKBKT 1, SAAEARER
REIEN, FHELKREIFH Z12-1 0 AR RKE, &G, M EKT HF RSB AR LE
AR MEAT AR L R RAR AR R) . HERBUEMACA KRR ARSI F A AR L TS AR K
BRI RAG IR T A ARG, St kAR e TR, AR AMS AR K H @ KT
RATE R TE

ERIA HEF AR K M B R T S5 4B SR 5 S BUE L AUR AR s AR ZAR A AL

HE 5K S: P618,TD712 M ERARERD: A X EHRS:0253-2336(2025)03-0356-14

Interaction mechanism and development suggestions for the full cycle construction

effect of surface horizontal wells in unmined coal mines
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Abstract: To explore the differences in fracturing effects of different levels of ground level wells in unmined coal mines, and to reveal the
interaction mechanism of construction effects in various stages of gas control throughout the entire cycle, combined with the construction

status of ZJ2—1 and ZJ2-2 wells in Zhujidong Mine, the differences in fracturing effects of each section and level were analyzed from the

Y5 H H#3: 2024-08-04 RRIHRE: 57T R S DOI: 10.12438/cst.2024-1136
E&TH: BE A RBARE I H (U21A20110, 52174161); ER HE SHF LRI H (2023YFC2907502)
EE R RE F(1995—), B, LHEHA, M58 4: . E-mail: 2392614146@qq.com

BIWEE: 4 A1979—), F, WIBUK N, 282, WAL 200, 14, E-mail: yksp2003@163.com

356


https://doi.org/10.12438/cst.2024-1136
https://doi.org/10.12438/cst.2024-1136
https://doi.org/10.12438/cst.2024-1136
mailto:2392614146@qq.com
mailto:yksp2003@163.com

TRAE T A JRET AR DXl T KP4 P S T ACRAR B AR IR BT A i 2025 4755 3 4

perspectives of fracturing construction scale, fracturing construction curve, and pressure drop data, and compared and verified with micro-
seismic monitoring results; Analyze the impact of drilling and fracturing effects on gas and water production efficiency, as well as the reas-
ons for production shutdown, reveal the interaction mechanism between the entire cycle of surface horizontal well drilling, fracturing, and
drainage engineering, and propose key issues and suggestions for gas control in surface horizontal wells in unmined coal mines. The res-
ults showed that the fracture opening effect of the coal seam in ZJ2—-2 well was better than that of the top and bottom plate fracturing in
7J2—1 well and ZJ2—1 well, while the microseismic results showed that the top and bottom plate fracturing had better fracture opening ef-
fect than the coal seam fracturing. This is because the fracturing effect is not only good, but also requires uniform crack opening and high
crack persistence. The drilling effect is reflected in two aspects: drilling trajectory and wellbore stability. Drilling trajectory not only dir-
ectly affects wellbore stability, but also affects fracturing effect. Fracturing construction will reduce wellbore stability, and wellbore stabil-
ity is the foundation for ensuring the smooth progress of drainage projects. The stability of the wellbore cannot be ignored due to factors
such as drilling layer, fracturing construction, reservoir rock layers, and long-term immersion. Good fracturing effect is only a necessary
condition for good drainage effect, and the quality of drainage effect is largely influenced by the stability of the wellbore and the refine-
ment of drainage system. The production stages of both wells can be divided into five stages: backflow, upward production, stable produc-
tion, shutdown, and re production of gas. The backflow rate of ZJ2—1 well is relatively high and greater than 1, indicating the invasion of
adjacent water sources, resulting in poor gas production of ZJ2—1 well with better fracturing effect. Finally, the key issues in the gas con-
trol process of surface horizontal wells in unmined areas of coal mines were summarized from the perspectives of optimal selection of sur-
face horizontal well gas control technology, precise control of drilling trajectory, stability control of wellbore, optimization of drainage
system, and detection of water storage environment. Corresponding development suggestions were provided in order to provide ideas for
gas control of surface horizontal wells in unmined areas of coal mines.

Key words: unmined areas of coal mines; ground level well; drilling trajectory; segmented fracturing effect; gas and water production;

interaction mechanism
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Table 1 Fracturing construction parameters for ZJ2—1 and ZJ2-2 wells
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Table 2 Average values of fracturing scale data for each group of ZJ2—1 and ZJ2-2 horizontal wells

. Wy B e /m? W Befibti/m’ BERWHE/(m® - m™") BRI/ (m® - m™)
Z12-1: z12-23F zn-14 z12-23F Z12-13f z12-29F z12-14 z12-23F
1 1568 75 382 18 1568 75 382 18
2 1643 80 401 20 1643 80 401 20
3 1643 80 401 20 1643 80 401 20
4 1643 80 401 20 1643 80 401 20
5 1165 40 284 10 1643 80 401 20
6 1568 75 382 18 1643 80 401 20
7 1567 75 382 18 1643 80 401 20
8 1567 75 382 18 1643 80 401 20
9 1567 75 382 18 1643 80 401 20
10 1567 75 382 18 1643 80 401 20
11 1567 75 382 18 1643 80 401 20
12 1165 40 284 10 1643 80 401 20
13 1988 100 485 24 1643 80 401 20
14 1643 80 401 20 1165 40 284 10
15 1568 75 382 18 1568 75 382 18
Tk 1502 69 366.2 16.8
i)z 1732.7 85 4227 20.7
JEAR 1531.6 71.4 373.4 17.4
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Table 3 Fracturing pressure drop data of ZJ2—1 and ZJ2-2 wells

P/MPa P/MPa T, /min P/MPa
BES /AL
Z32-13F 7)2-23F 732-15F 71223 ZJ2-13 ZJ2-23F ZJ2-13 ZJ2-23
1 479 19.9 31.7 17.6 42.7 14 14.6 14.5
2 45 18.5 23.2 17.8 42.1 14 36.1 12.8
3 529 24 26.9 20.5 44.5 13 26.3 12.9
4 46 19 23.2 17 38.5 13 32.3 13.5
5 32 14 29.5 14.8 39.5 13 29.7 15
6 47 13.5 29.4 13.3 36.1 13.3 20.2 125
7 50 13.5 234 13.4 33.8 13.3 91.2 13.3
8 345 13.8 26 13.5 35.2 12.6 145 12.4
9 34.3 14.6 19.8 13.8 353 14 31.5 13.1
10 31.8 13.5 — 12.6 343 15 18.2 14.4
11 32.8 13.5 — 13.1 27.1 12 283 12
12 27 14.4 27.8 13.6 327 12 31.8 133
13 30 13.2 15.5 13.4 33.5 12 7.8 13.4
14 31.7 15 263 142 32.4 14 29.2 13.6
15 332 13 34.1 12.5 28.9 14 94.1 14.6
ThiAR 36.9 16 27.6 14.9
2 39.1 17.3 20.7 15.9
JEEAR 39.2 14.5 27.4 14.1
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Top view of microseismic monitoring of fractured frac-
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Table 4 Monitoring results of fracturing cracks in various sections of ZJ2—1 and ZJ2-2 wells

s K /m L8 /m A4 B /m A
Brs /20
Z12-13F z12-23F z1-13F z12-23F z12-13F z712-29F z12-13F 71223t

1 158.4 22.8 38.8 157 123.0 20.7 42 121
2 129.8 29.5 33.4 162 128.4 182 49 149
3 104.9 21.3 29.9 151 126.2 26.4 445 142
4 138.8 27.8 37.2 143 94.2 27.3 37.3 124
5 101.1 18.4 39.3 137 132.8 29.3 56 133
6 127.1 27.9 38.8 135 122.4 21.3 26.6 135
7 118.9 16.9 33.0 133 107.5 203 22.4 121
8 119.5 243 35.6 142 146.9 228 24.7 133
9 110.7 24.8 39.9 187 151.6 20.8 26 142
10 89.5 20.8 39.7 137 118.7 23.7 252 153
11 105.2 443 31.3 131 151.0 31.6 14.1 118
12 90.3 40.1 32.1 105 142.0 229 11.1 124
13 95.3 39 29.4 149 218.5 48.0 10.9 147
14 127.0 38.8 35.5 138 96.4 39.2 12.0 115
15 128.0 50.2 29.7 141 114.4 0.7 152 75

§s¥ill 17445 446.9 523.6 2148 1974 4152 417 1932

ThihR 114.6 315 35.1 138

T2 103.6 28.4 33.1 162

JEEAR 122.9 29.2 35.6 138
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Fig.7 Size of fracturing cracks in each section of two wells
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Fig.9 ZJ2-1 and ZJ2-2 well production curves
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Table 5 Main production parameters for each stage of the two wells
. i B BT IR R e/ m%’i#fr‘wﬁi@%}i/ MB%F}/J(%/ Kﬁ%‘cfﬁfmﬁ/ Kﬁ%%%é; WA B BORHER/
MPa (MPa -d") m m min %
IRHFH B z1-13F 4476 0.040 0 14374.652 0 113 61.48
z12-24F 3.958 0.0430 10204.921 0 93 46.01
EreprE Z12-13¢ 0.954 0.0140 1718.615 78 130 70 9.64
zZ1-2JF 1.091 0.013 0 1571.267 162 460.7 86 8.58
T BB VAP S 0.859 0.006 5 2301.531 281288 132 6.15
Z12-23F 0.228 0.0100 168.997 88 761 22 1.80
fr BB z1-1F 0.624 0.0028 5214.400 0 221 24.02
z12-24F 0.261 0.0013 3973.900 0 197 19.29
X BBz 0.978 0.008 9 2498.590 165 831 90 9.11
Z12-24F 1.528 0.009 6 2795.184 1220612 160 17.20
xR 6 WOHFKERHRSHIIE
Table 6 Comparison of water production and production parameters between two wells
P S5 H P P H Ak e /m? K H P S SNEE: 7/ SV FEE R /m’ Heok & /m’ BHEL/%
Z12-1 1591.664 34.887 2550 318.45 525249.0 25813.77 110.4
Z12-2 3945.935 27.178 7701 367.59 1471833.7 20 600.94 92.88

5 4 0.0065 MPa/d 5 0.01 MPa/d; i& HE 2R 43 il A
6.15% 5 1.8%, B =Wt %8 2301.531 m® I
168.997 m’; H =S A5k EE 2 050 m® F14 030 m’
BT, H =S i m a4 2550 m® 1 4061 m’,
Eif S4Bk 281288 m® Fi1 88 761 m®. IR HEW
w0, RS T, S SRR TSR

PEFEB B, AERT BB SRR B, 2321
5 212-2 43 50HE 315 d #1204 d J5 9 AE 2R B,
FREEH ] 4350 221 d #1197 d, BATE G 0 H- 2 AR 7=
o WOFFRFFRRUESHE T, Z2I2-1 FEia
- 7.322 MPa J5 UG T B, BTG L. P RE—IK
JEREZ 2.437 MPa 1R TGRS 7S 2322 F ik
- Ft % 8.53 MPa J5 F IR N BE, 24FE = 3.409 MPa fff
S B et /- W W T AW B R e W NP O Y A A A
R R BN I, BN 0, H HEK &
B,

S)F =AM B o B Be L3S b AR B B
(RS ) o 23215 Z32-2 FH14 b 7= B B 4 22 1) [
5351 2h 90 F1 160 do IS Uit He B 3 43531 2 0.008 9
MPa/d 5 0.009 6 MPa/d; i Bt iR HE %5351 4 9.11%
5 17.2%; B350 2 498.59 m® 12 795.184
m’; Fen H P& 4090k 2061 m® #6605 m®, 23t
PRSP 165831 m® Al 1220612 m*. % W BE
2121 IR /N T 2022 JF
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Fig.11 Suggestions for gas control of ground horizontal wells in undigested areas of coal mines
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