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Research on hole protection technology of screen pipe for hydraulic transportation

and automatic butt joint in high position directional borehole

ZHANG Jinbao
(Xi’an Research Institute, China Coal Technology and Engineering Group, Xi’an 710077, China)

Abstract: Ensuring the stable extraction of high position directional long boreholes in the mining process of working face is the premise of
realizing ' replacing the roadway with the boreholes', and the use of screen pipe completion is an effective hole protection measure to main-
tain the stability of boreholes. In order to realize the engineering application of full-hole segment screen pipe protection in high position
directional borehole, the technology of automatic butt joint technology of grouping screen pipe for hydraulic transportation in the borehole
has been developed, and the 95 mm screen pipe Hanging unit, 695 mm fiberglass screen pipe, 8100 mm water flow blocking short sec-
tion, @140 mm drilling bit plug with passable water and @95 mm grouping screen pipe connecting device have been developed, In addition,
the field test of hydraulic transportation grouping screen pipe hole completion was carried out in the high level boreholes of different work-
ing faces in two coal mines in the northern Anhui mining area. The test results show that the weight of the GRP screen pipe is light and the
resistance to push is small. The @95 mm GRP grouping screen pipe with a length of 100 m can be manually connected in the borehole
with an inclination of 17°-26°. The water pressure in the grouping screen pipe transportation process is about 1.0—1.5 MPa, and the water
pressure drops below 0.5 MPa when it is transported in place. Under the pump capacity of 200-390 L/min, the average hydraulic transport-

ation speed of the grouping screen pipe can reach 150-260 m/min. The pump pressure changes significantly when the grouping screen tube
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is transported in place during the test. The front and rear sets of screen pipes are connected reliably, which can effectively realize the mes-

sage in place, and successfully achieve the full hole protection of @95 mm screen pipes in the 9153 mm high position directional borehole.

The hydraulic transportation test depth of screen pipes in the two boreholes reaches 501 and 522 m respectively and the cumulative pure

gas extracted from the two boreholes in 120 d working face mining is 139 945 and 176 139 m® respectively. The technology of screen pipe

for hydraulic transportation and automatic butt joint in the borehole provides an achievable technical solution for the large-diameter screen

pipe hole protection in the full-hole section of the high-position directional long borehole, helps to ensure the gas drainage effect of the

high-position directional long borehole, and provides technical support for the innovation of the gas control mode of ‘replacing the road-

way with the boreholes’ in the coal mine.

Key words: high position directional borehole; screen pipe hole completion; hydraulic transportation; replacing roadway with the bore-

holes; gas drainage
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Fig.1 Principle of hydraulic transportation and automatic butt joint technology of grouping screen pipe
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Table 1 Structure and performance parameters of large diameter GRP screen pipe
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Table 2 Test drilling design and construction parameters

L5 FEALMA/(°) T A2 T /(°) B LIA/m ZFLFLIR/m ZFLFLAR/mm ZALE IR I B /m
852 17 0.5 520 511 153 16
2% 26 1.0 600 607 153 65

it T T2 OIFAL: 6120 mm 453k+089 mm =)
PERZFEEEHT; @F 144 1E: 0120 mm 4%k +089 mm T
9% Wi 2 42 FT I 35 +089 mm Y 3 ik wi B 4L T &
4i+089 mm = IR HEEN AT BF FL: 0153 mm §fL
Hisk (#0120 mm S0 3k )+089 mm E LI EELFT .

15, 2 I FLB A 5 h 17°, 26°, 0120 mm £
LI FFFL 20 m J5, §7fL 20153 mm, T2 mAFHE
AN HE, 43 91T 60 m, 120 m J5 i AT E A2, 405
P47 0.5°, 1.0 it T2 511 m, 607 m, & 5314L
Jats:, &Y fLEe153 mm(F 2),
33 HEERSH
331 RKEBHH

e N R 1) B ALK AR 3 A T 45 7K ik 52 £L
T MAEEEdb s X A 5 W3211 TAEHE &M 5
M B 1077 TAER M HZHT T 15 2 5 WA
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25 E, K127 mm KiEREREEFT 40153 mm E4E
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KT A2 5 A AT PN 3 e 7K T 6 L X 42 1
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WE 11a iR, 35 1 A58 45 Fe95 mm i
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Fig.11 Grouping screen pipe
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FHA120 51 1131, 1366 N 47K ikt &5 P i
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TR HAL O BHRAR K Tk B 1405 511, 618 N,
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Table 3 Hydraulic transport parameters for fiberglass screen pipes

AL -3 P-4 i S AT BLAT100 m BALRF-BE FLIREEFLH SRR /mm
M HFH/(N'm™) HFH/(N'm ) FEREINEL SEIFA/(°) FIIBUAC) EFF/m -
15 25 113 0.25 12 0.5 46 103
2% 25 113 0.25 18 1.0 66 103

i 1% BN BE LT KOV B i P2 A AR 0.5° ~
1.0°, 7K 3% BE 3 AR 0 A8 FE T J I 1A EE 4 BE
1 SENFLFN 2 S ALl 282.5 N,

2 LB 1 T SR AR A B B B AT P
HAE KT 55 4 o BE B0 7= AR R i sl BEL T
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fol T AR 8 000 mm?®, ¥ Bl A R A 0.8, Hh BT 6
W EHEE AT N AR SE, 38 511, 618, 282.5 N
FRI 7K F1 8% 77 T % i ERLE 7K K 7143514 0.26, 0.32,
0.15 MPa. [ H i 457 4 2% o 2 v 2 K 0 g s il
Horp 14 2 BARFLAFL 1T 100 m &b i # K E 4y
102, 0.3 MPa, FLIRHEFL B4 54 46, 66 m, 7=
He B K IR 143504 0.46, 0.66 MPa, 1 5, 2 S4h1L
FEFL PSR K ik i B A iR 7K R B AS /N T 0.46,
0.62 MPa, fi 21| 7K - B it 6 BEL vl INgi K s T 4
K, Frits ik K 43 A /NT 0.61, 0.81 MPa, SEBR
K 3 s AR ep i R KRR A2 A R R & AR FH AR
UK 32 BT PR T 355 R A 06 3R B 452 TR 2% A B M K
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Bt 25 L P AR A i B M s R 4 AR R i
5L FE Ty B B4, TR LG 7 R SIE B AT PN 1) 9 335
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8l Hrr 0.5 MPa 2247 B sk 555 1 kiase—+F,
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DB K FE R R 0.6 MPa 2247, 5 BRIE B A # K K
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Fig.12 Gas extraction data from experimental boreholes
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