SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

TAR K43 B 4398 R30G5 FLTER A 5
FHAEEA LR FhwE AAADE R TEE $UE

SIAA:

Er, BREAL SR, S TUOKF B e 280 B EE LR U T )] BORBHAEOR, 2024, 52(5): 114-126.
WANG Bo, HOU Enke, MA Liang. Study on the model of staged and cluster fracturing to control the gas in driving roadway by
horizontal well in roof strata[J]. Coal Science and Technology, 2024, 52(5): 114-126.

TELR B View online: https:/doi.org/10.12438/cst.2023-0736

AT ARG HAh SCEE

Articles you may be interested in

THE R A DX 2 TR 70 B s 24P R B AR B8ORS

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

K3 A B AL 2 54575 ) (e S

Simulation investigation on spatial deflection of multiples fractures of multistage perforation clusters in hydraulic fracturing

PERPIEF AR . 2023, 51(9): 160169 hitps://doi.org/10.12438/cst.2022-1358
3B 7K 77 455 Ak R A R A TR 125 4 L AR B9

Study on surrounding rock control technology for weakened hard roof of stope by staged hydraulic fracturing

BORFLEF AR 2022, 50(8): 50-59  http://www.mtkxjs.com.cn/article/id/0776b09b-df68—-43fc-9911-6¢9h63865d6h

PRERARE B2 DA 1] R ALK b 73 Be i 2 T AR H]

Application of hydraulic sand staged fracturing in directional long drilling of roof in broken soft and low permeability coal seam

JREIRBLEFIAR. 2022, 50(8): 91-100  hitp://www.mtkxjs.com.cn/article/id/204a7b71-ca79-44e7-8801-h7e71f5238he

WK H P R UK = RERZ IR R 04

Analysis of factors affecting productivity of CBM in horizontal wells in southern Qinshui Basin

JERBL2FFIAR. 2020, 48(10)  hitp://www.mtkxjs.com.cn/article/id/c628192¢—-8d90-43h7-h5d1-968b8he91440

T2 B R BRSO 7 RE R I

Hydraulic fracturing effect of CBM vertical well and its impact on productivity: a case study of Yaojie Mining Area
SRR FFAR. 2023, 51(6): 130-136  https:/doi.org/10.13199/.cnki.cst.2022-0539

KEMIFE AT, RAFHEZBHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2023-0736
https://doi.org/10.12438/cst.2023-1937
https://doi.org/10.12438/cst.2023-1937
https://doi.org/10.12438/cst.2022-1358
https://doi.org/10.12438/cst.2022-1358
http://www.mtkxjs.com.cn/article/id/0776b09b-df68-43fc-9911-6c9b63865d6b
http://www.mtkxjs.com.cn/article/id/0776b09b-df68-43fc-9911-6c9b63865d6b
http://www.mtkxjs.com.cn/article/id/204a7b71-ca79-44e7-8801-b7e71f5238be
http://www.mtkxjs.com.cn/article/id/204a7b71-ca79-44e7-8801-b7e71f5238be
http://www.mtkxjs.com.cn/article/id/c628192c-8d90-43b7-b5d1-968b8be91440
http://www.mtkxjs.com.cn/article/id/c628192c-8d90-43b7-b5d1-968b8be91440
https://doi.org/10.13199/j.cnki.cst.2022-0539
https://doi.org/10.13199/j.cnki.cst.2022-0539

E2EFESH CA =3 N Vol. 52 No.5

2024 4F 5 H Coal Science and Technology May 2024

EOMLEERL D R, S TURKE 5B 2400 B HE A PO T[], R B HOR, 2024,
52(5): 114-126.

WANG Bo, HOU Enke, MA Liang, et al. Study on the model of staged and cluster fracturing to control the gas in
driving roadway by horizontal well in roof strata[J]. Coal Science and Technology, 2024, 52(5): 114—126.

TRHRIK 343 B8 43 S5 T BLATRIR 518 FLETE R A 5%

E %‘%?’172317%1@‘%#1 7’% ?(2735%\W\}%2’7H:%m§2,ﬁ%gﬁzyiﬁézaﬁﬁﬁ%z
(1. PHLRH R BT SEREE A Be, BEPE PH2E 710054; 2. BB PG5 be (BEHT) A PR, Beph 7% 710077;
3. T A kR E2EBE, W16 I 430074)

W E AT MkEds RSN E RS A A4 R 20K A, 428 T ETRARKT 4o
By A KB EEAX , 5 A BALBD T kA AR MABE DL 7 iR R T B TRARK T K A R 4L
Ry RidA2,; A TR T ERRT 2B R ELG T AKR, Mok EL Ry EES B
FTHRERLMESEXN oM, FLEY RBAEBMERENE., METMBKFHNWE By R IR
B, BBEEANREF, B THEMNBRR TR RS, WETMRICTAR I A T2 ER L,
U R MIDARMABEDLE R KR . EFX IR T REHTREFOEMHET, KRF4ILA B ERREETR
WA EN, AN EAESEMRIETELRAIOTET, ZRERXFTHEEGREMATR, i
REEEHIIRFEABETN— AR E-RER@) TR ERG(REIEER®T), T &
ETHREER, FEEAMPHR 1 LT W RN G IH R L4, b R I AR B 6 EZL 5k B 47,
12, SWERFAKRBOREHT, RENRKADELZ AT BER, FEAGEAETF TR
WE, FHAEMLEREN . AR EREFELENT, 23 3atidbk, LR RSBEREY
FAEERGRHFPBEYATEE, RREYIBRERREORNESE, EELRZIRAEINT LR
TN, SEER T AGRNFEY R, RS YOG RERREN RS T, 2 kEd
WX BSOS TAZINE, /£ 10 m’/min #ATHE T, ZAREZKTIAES 193.8m, FK4ES27.0m,
FHBEFATHDHEE 1490mY/d, 2a 8 RATIKTAR 31x10" m’ JLAAE B TRARAK T 9 B 5 %R
AR i g W KRR BRARS N 2 4B 3 AR R 3 2 R 0 A RO K

KA : B ARE ; ROATE 2 TAAROK-F IF; B 4R R 4L JLAETU 25 & AR AR

PB4 RS TD712.6 MEkFRERD: A X EHS:0253-2336(2024)05-0114-13

Study on the model of staged and cluster fracturing to control the gas in driving

roadway by horizontal well in roof strata
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WANG Zhengxi’, SHAN Yuanwei’
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Abstract: To address the issue of low gas extraction efficiency in driving roadway of broken soft and low permeability coal seams in
Huainan mining area, a model of segmented cluster fracturing gas management in horizontal wells at the roof of coal seams was proposed.
The crack expansion process of hydraulic fracturing in horizontal wells of coal seam roof was studied using numerical simulation and
physical similarity simulation methods. The gas production effect of segmented and clustered fracturing was investigated using productiv-
ity simulation, and a comparative analysis of residual gas content between fracturing in clusters and without clustering was conducted. The

numerical simulation results of crack extension shown that, the cracks in the horizontal wells at the roof of coal seam could expand to the
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coal seam and open up the coal seam completely. Due to the plasticity of the coal seam was greater than that of the sandy mudstone at the
roof, a wider fracturing crack was formed in the coal seam than at the roof. The physical similarity simulation results of crack extension
shown that, considering the development of the mudstone pseudo-roof, when the horizontal drilling was placed in the sandstone at the roof
of the broken soft coal seam, and under reasonable vertical distances and high-displacement fracturing fluid construction, if coal seam de-
veloped a relatively thin mudstone pseudo-roof, the fractures could extend through the interface of direct roof and pseudo roof (siltstone-
mudstone interface) and the interface of pseudo-roof and coal seam (mudstone-coal seam interface) along the shot hole aperture and into
the underlying coal seam. The fractures extended to form a curved and irregular step-like pattern, which can achieve the goal of fracturing
and reforming the broken soft coal seam. However, when the coal seam developed a thick mudstone pseudo-roof, it had a blocking effect
on hydraulic fracturing, making it difficult for the cracks to open up the underlying coal seam. The productivity simulation results shown
that, under the same stratigraphic environment and construction conditions, after 3 years of extraction, single-stage non-cluster fracturing
could produce a larger gas extraction impact range. However, the gas content of driving roadway could not be uniformly reduced, and there
was a gas extraction gap between the fractured segments. Fracturing in clusters produced a smaller gas extraction impact, but it could more
evenly reduce the gas content in driving roadway. After the engineering verification in the Panxie coal mine in Huainan, with a construc-
tion discharge of 10 m*/min, the longest fracture length could reach up to 193.8 m, the maximum height of fracture was 27.0 m, and the
daily gas production of a single well reached 1 490 m*/d. The gas extraction volume of 2 years was 31x10* m’, indicating that the segmen-
ted and cluster fracturing technology of horizontal wells at the coal seam roof was an effective model for efficient gas extraction in the
driving roadway of broken soft and low-permeability coal seams in Huainan area.

Key words: driving roadway; gas control; roof strata-in horizontal well; staged and cluster fracturing; fracture morphology; productiv-

ity simulation
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Table 1 Calculation parameters of fracturing model
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Table 3 Calculation parameters of fracturing model
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Table 4 Gas drainage capacity simulation parameter
P Kt B Hti
SRR EE /m 850.00 | HARARE/MPa' 428107
FA/m ) 20,00 SR C 25
fif)2 R /m 6.00 HEATFLBRR/% 7
WHE/kgm) 1450 iR S1/kPa 15
TLHTIE J3/MPa 1.30 HZBBEHR /um’ 1072
4 TiRIF

R T DO T S T FCHHCRBCRACR,
SR e 2 B oK i IR, WA AR 13011 T AR 7
S [ XU 80 m b T — 4 W A v A i AY “U”
RUIEH, Ho PX1-1 HEACFBHBE R 956 m, #7KF-
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Table 5 Statistics of fracturing construction parameter

By FEZH R /m’ MR — R E/MPa SFEIRD /% —fHER (m® min™)

1 2408 70.3 27.3 6.68 10.0

2 1 890 70.2 29.5 7.41 10.0

3 1820 70.0 23.6 7.73 9.8
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13 1761 70.6 25.7 8.19 9.5
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Table 6 Statistics of fracturing construction parameter
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