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B ARSME R RAATIEE R FILR AT R IR AT S A R B R L, s KAEILAKR A E
AEEWRIERA R ERL TR RR LTS F Tk 25 0B85 TELHKRAERIL
NEE, FATHET HFTARAELGEAGEXNELGRBELNGET, EERRAMK(E) EL2aK
AE3UA Uy K, A B P R T A8 B TR (JR) MK SLEAR/ - B P AR R B F 2 2 v FLIR I B AR
BRI R B 5 o) R AEFUEEAR/ - BOR N R R ERG E AR R, AR A BRI E Hxs K ¥
R B BARH R AR BHEE AR AT AT TR E R, R A, HmF KRB E TR 5L
588 m .44 BER R KIFTRIRE 467.81 m, KA ERF1239.6 m, 45U B 40 R 24 F MAEILE) 4.8
1oy R P AR E 3 5L E 240~285 m BB K E 117~216 m(5 3L) , EE ¥ 2% 36 m,
FEFLRAT-F B dR E R RER 4RI 4.0 42 R B =5 E £ ILEE 605 m 3 FEIEE 385.73 m JE R
K220 m, KA ERHraF¥Ei2 33 m, AL AR Z R FHAEILEY 2348 T2 mK4FLKAE
AR RBEST Em k4L B IR B AN EL B RE R GER ZAT KEREEW TS
R 42 7T 3R AL T4
KR T KA BRSO BN A RO R
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Technical system and engineering practice of coal seam permeability improvement

through underground directional long borehole hydraulic fracturing

CHEN Dongdong, SUN Siqing, ZHANG Jian, ZHAO Jizhan, ZHENG Kaige, JIA Bingyi
(Xi’ an Research Institute Co. ,Lid. ,China Coal Technodogy and Engineeing Group, Xi’an 710077, China)
Abstract: Advanced penetration enhancement in low—permeability coal seams is an effective technical support for realizing " regional ad-
vanced and efficient drainage" of coal seam gas. In view of the insufficient pumping capacity and fracturing imbalance faced by hydraulic
fracturing of directional long boreholes, the rapid, fixed—point, segmented and reusable hydraulic fracturing in—hole tool combination and
complete sets of equipment in underground coal mines have been developed to achieve the transformation of underground hydraulic fractu-
ring from traditional point fracturing to regional fracturing. Combined different coal (rock) layers with long directional boreholes, we pro-
posed and formed the integrated/segmented hydraulic fracturing of comb—shaped holes in the top (bottom) plate of the fractured soft coal
seam, the overall/segmented hydraulic fracturing of the medium—hard coal seam through the directional hole along the coal seam, and the
hard coal seam along the bedding directional long borehole integral/segmental hydraulic fracturing coal seam permeability enhancement
technology system. The field engineering practice of different fracturing technology was carried out with the fractured soft coal seam in
Hancheng mining area, medium hard coal seam in Huangling mining area and hard thick coal seam in Jiaozuo mining area as the research
objects. The results show that: the comb—shaped main hole of the roof of the fractured soft coal seam in Hancheng mining area is 588 m
fracturing in 4 stages, the maximum isolation depth is 467.81 m, the fracture radius is 39.6 m, and the gas drainage volume of the bore-

hole is 4.8 times that of the conventional borehole. The main hole depth of the medium—hard coal seam in Huangling mining area is 240~
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285 m, the length of the fracturing section is 117~216 m (5 holes) , the minimum fracturing radius is 36 m, and the average gas drainage

volume of the boreholes is 4 times of the unfractured borehole. In Jiaozuo mining area, the depth of the main hole along the bedding is 605

m, the isolation depth is 385.73 m, the fracturing section is 220 m long, and the fracturing influence radius is 33 m. The gas drainage vol-

ume of the borehole is 2.3 times that of the conventional borehole. Underground directional long borehole hydraulic fracturing technology

combines the advantages of directional long borehole gas high—efficiency drainage technology and hydraulic fracturing enhanced drainage

technology, and realizes large—area coal seam enhancement and advanced gas pre—drainage.

Key words:; directional long borehole; staged fracturing; coal seam enhancement; gas drainage
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Fig.1  Connection and process diagram of fracturing tool in hole
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Fig.5 Arrangement of roof comb hole and segmented fracturing in No.3 seam
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