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Application of nitrogen drilling process in goaf of coal mine
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Abstract: Based on nitrogen drilling testing in the goaf of Sihe coal mine, the necessity of drilling through the goaf in
3# coal seam to extract gas from 9+15# coal seam was proposed by analyzing the testing data of cores recovered
from the coal seam. Based on “three band” theory. it was confirmed that there are drilling leakage zones present in
3% coal seam. which are located at 74. 4m above the roof and 22. 73m below the floor of the goaf respectively.
Using nitrogen fluid to drill these zones can ensure drilling safety and improve the drilling efficiency. In order to
meet the requirement of nitrogen drilling, the well structure with three sections and the surface drilling process were
optimized. The successful application of the nitrogen drilling process in Sihe mine indicates that this process can be
used in the goaf of coal mine, which provides an important guide for the research and application of drilling technology
in goaf.
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Fig.1 Wellbore structure design of nitrogen drilling process
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Fig.2 Technological process of nitrogen drilling process
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Table 1 Parameters and quantity of main equipment

- HES, HRET/ H/ K/
<31
MPa MPa (m® » min 1) 5]
R AL 2.4 6.9 69 3
il L 2.4 2.2 60 2
75 JEAL 2.1~3.5 40 5




38 WA TR Ca 454 TR

2019 4F 2 A

4 MiFNA
4.1 B HME B

BLL SHCK - X JF R il, SHCK - X J &R =F
T BT — A 2F 3 S E R A XKk 9415 5
SREJZ A — 1 b T B O AR A = B
480~583 m )= Bt R 52 R A5 X 5 A I 2R T L X i )2
BOR AR T Tk 8 & T2 ridk

SHCK -X HF 20174 6 H 12 H—IFRH%
SEE, PR R A8 0425 mm 8 FLEE RS Sk +
g+ 0159 mm B8+ sk + 0127 mm 4
FF 85K 10 ~20 kN, 5% # 42 ~45 r/min, ## &
65.27 m., FAJ55—0377. 7 mm KJZEHFF 65. 27
m, B 7K U8 3R TR 28 Ml 1T s — OF 0 R s AR
B ELA AR 031115 mm W LR & Sk + whils £ +
0159 mm BhHE+ 554k + 0127 mm B54F, B %
20~60 kN, ¥ 3 45~66 r/min, 5k % 485 m £ 4
IR R AT E A T A2 R S X e A it T

Bt X 5L RS = B AT S5 B A ) G L it
Ja AT A5 3 & R G0, B /A SAE N I
5B 40~80 kN, 3 45~72 r/min, Z &
iR 583 m, FA J55—0377.7 mm iR EEF E
579.01 m, [ JF/KJe iR IR & 560. 56 m(3 52K
2 RO ED s ZHFEF A G 0215, 9 mm AL
FREG Sk 4 vl 28+ 0159 mm B HE + B 42 Sk +
0127 mm &5iFF. &5 E 20 ~80 kN, #% 45~72 1/
min, R 2 SAE RN BE £ 684 m B4, T A
J55—0139. 7 mm A EE F 681. 51 m, K
BIRZE 459.70 m GE BB 3 5 B2 Witk UL E
100 m), FEEH TESHIUE 2, AW L2
£ SHCK — X I 19 il 5y i ik W 2 R 28 KA S
BigE T RIAT , Wil e SR 25 DX AR )2 B 0T 96 3
B TR AR VR HURG IR T R S X
Bt i ) A

R2 FEHHATZSH

Table 2 Main drilling techniques and parameters

Bt B IR 5 B4 A HiFE/KN B8/ (re min=')  #ER/m
— JF 23, Q425 mm LRSS+ P g 4 0159. 00 mm S8+ FEHE L + 0127 mm B5FF 10~20 42~45 0~65. 27
_— 25 Q311,15 mm HEFLARS K + oh 28+ 0159. 00 mm B 8E -+ Bk + 0127 mm 4 20~60 45~66 65. 27485
- AR 40~80 45~72 485~583
= JF 255, 215.9 mm AR Sk + i g8 0159 00 mm BHEE+EEE L+ 0127 mm 454 20~60 45~T72 579.01~681. 51

4.2 RN

R KB R 2R R 2 X 2 A T Y I
SR FH B — 3 U 7 v LR AR I fige e ) 8L 5 25 S
TR 25 DR IF e A B BRBK L R Bl e X R IR R
FER S R AT WA S S . DR 20 R 2 X4l
FEER T 5 8 TR il T A DL Ah 2% 8 4 X
W B AR R P A A AR R S A JB S i 4 B R
25 DB T BE AR B T it T P SRR 4 T e Bk

SEI A X R AU R = O A
FE 2% FH 4 350 J7 00/ 10 O 5 AR OC T AR 4
Giit, SE T Xad R4S KR 9+ 15 S 42 S JF R
FE sz Pl A P2 S 8 A 38 2000~8000 m® /d, & HAR 1
m’ FLHTAR 2R 3.5 o6, B O S &% 2000 m*/d
FREL A TR 300 dL AR AR PR AT 60 JT 6T,
AL Rk T 29 BT A R 9% 150 7ot /4E . JEig M
2% A A S AL 2 A B 25 L R e BB AR

e

Ho

5 #ig

(D W TS8R T AT I RT3 3 11X 3
TR B R XL AR X 9 S 15 SRR
AR HEAT A RO M ThT T L Ry PR BREAR IR TR 4 2
AP it 3 S B R SR A D T T TR L % 9+
15 5 MR JZ SR RO 1T FU S 47l 15 e L DAy o B

ORI AE PRI AR Z AR i HLAR B ke s
ol G U 45 07 10O S WS (E A e e
7B AT SFTAT 3 SRR R A X T AR DL I 74, 4
m SJEMELE 22. 73 m 03 IR ) K = B,
R R AAE 3R o BEAT S O 5080 2 BLRE S 52
B2 A T A o B R R A X

(O 5 & 28 IR A ZAL . i 1<
JE i 3 5 3G IR LSS TR e AL A T 05 2896 2 T
ZOBR R it 5 B R 2% DX il T ) A 94T

AAEH T2 78 SHCK — X 19 s 2h 1 1 JiF
A 25 R 2 DU T T 2l AT X i R 25 X
PRIEEZ FUIT A BIES 21 1 B R M fte k4 1, HLit T



46 B 2

W
s
S
B
)
i

X

B I T2 R A5 39

AR I T 2 A e i R R

£ % 3L K (References) :

(1]

2]

(3]

(4]

(5]

(6]

(7]

(8]

PR 75 4 XI5 5 2R MG KB 2 TR AT 200 J2 T SR IS A 1 R KL
BT R AR ,2017,36(8) :63—65.

CHEN Xiuyan, LIU Qimeng, LI Pengfei. Study on floor fail-
ure law in thick coal seam under downward slicing mining[ J].
Coal Technology, 2017,36(8):63—65.

HRRLARE Y, AN E SRR S A E
FRIFRA L] RO 5 % 2 TR, 2012, 29(3) : 322 —
327.

CAO Shugang, ZOU Dejun, BAI Yanjie, et al. Study on up-
ward mining of sublevels for gob-side entry retaining in three-
soft thin coal seam group[J]. Journal of Mining &. Safety En-
gineering, 2012,29(3):322—327.

B4 22 . R AR B 3 L 2 B R  IXOhE T AR L) 3607 TR C
+ A48 TR .2016,43(10) : 209 —214.

CHEN Pingan. Construction technology for large diameter gas
drainage borehole through coalmine gob areal J]. Exploration
Engineering (Rock & Soil Drilling and Tunneling), 2016, 43
(10):209—214.

FEVA IR AR RIS B A A R TR g ORI R R
BRI ICCT/ /b B R e B TR B & R4 58+ /Ui &
ERY TR CE LA TED BEAR AR WA S W SCE IR .
R RURE L 20150558 — 560.

QI Zhihu, CAO Wei, ZHANG Xiaoang, et al. Application of
air drilling in coalbed methane wells crossing goaf[ C]// Min-
eral Engineering Committee, Geological Society of China. Spe-
cial for the Eighteenth National Exploration Engineering
(Drilling and Tunneling) Academic Conferences. Beijing: Geo-
logical Publishing House, 2015:558—560.

BB R BN T T T R R B W AT R LD TR
TR CH 848 T, 2018,45(2) : 22— 25.

HUANG Xueqin, MENG Qingkun. Feasibility study on appli-
cation of liquid nitrogen in hot dry rock drilling[J]. Explora-
tion Engineering (Rock &. Soil Drilling and Tunneling) » 2018,
45(2):22—25.

2Rk TR TR A BB L S5 R AR B D A R R Al
B BAR LT ] A7 R AR 2241, 2018,35(11) : 94— 97,

LI Hong, WANG Haige. YANG Chengxin, et al. Techniques
of nitrogen underbalanced drilling in tight sandstone gas reser-
voirs in the eastern Kuqa area[]]. Journal of Oil and Gas
Technology, 2013,35(11):94—97.

W 08 BLEE VLA T2 50 RSRCT A 5l O AR S BS540
(10 A 4, 2017,22(6) . 118 —124.

YANG Hu. Hydraulic parameter design chart of aerated nitro-
gen underbalanced drilling and application in fractured reser-
voirs[J]. China Petroleum Exploration, 2017,22(6):118 —
124.

W7 36 B B 98 tHLRE LT 1. 597 3 R 2009, (8) - 115 — 125,

9]

(1o]

[11]

[12]

[13]

[14]

[15]

[16]

Regulations on prevention and control of coal and gas outburst
[J]. Labour Protection, 2009,(8):115—125.
VPR UL 5 O3 45 G BO 307 i SR B R 52 i [ L 0 e A 2 ¢
A ,2012,40(12) :52—54,96.
XU Taishan. Practice on comprehensive gas drainage technolo-
gy in high gassy mine[ J]. Coal Science and Technology. 2012,
40(12) :52—54,96.
AR B SR AT R 5 i R DR
NEHILT D5 56241, 2013, 38(S2) - 287 —293.
WANG Zhiqiang, LI Pengfei, WANG Lei, et al. Method of
division and engineering use of “three band” in the stope a-
gain[ J]. Journal of China Coal Society, 2013,38(S2) ;287 —
293.
BT SOV RS SRR S T RO BT e LI ) E
59 5 BA R 2014,25(1) : 63— 69.
CAO Dingtao, LI Wenping. Estimation method for height of
fratured zone with water flow in coal mining areal J]. The
Chinese Journal of Geological Hazard and Control, 2014, 25
(1):63—69.
AN 2 VS TR K F R 22 P I ()] 4 3t 5 5 1Y)
#.,2000,28(4) :57—59.
WEI Jiuchuan, LI Baiying. Security evaluation of coal mining
above the confined aquifers[J]. Coal Geology & Exploration,
2000,28(4) :57—59.
MRS AR R, A5 R ACR 3 5K IR Al TR SR IOy
HARFELT ]S IF R . 2010,15(5) : 38— 41,
LIU Congliang, TAN Zhixiang, LI Peixian, et al. Calculation
methods for depth of floor water-conductive fissure zone in-
duced by mining[J]. Coal Mining Technology, 2010,15(5):
38—41.
R R T A LR AT 4 A TE TR S MR B S K B MR IR
iy Rz L] % 4 5 R R, 2013,40(2) :52— 54,
YAN Guifeng, DONG Qinghong. Application of trend-sur-
face analysis in prediction of floor water flowing fractured
zone depth[J]. Mining Safety &. Environmental Protection.
2013,40(2) :52—54.
R STRIVIE SEEK R B W o4 i ) R S ¥ i ¢
CD. Py B # - 74 R A4 3 R 2% L 2015,
YANG Shaohua. Feasibility evaluation and matching scheme
recommendation of nitrogen drilling in Xujiahe formation of
Yuanba[ D]. Chengdu Sichuan: Southwest Petroleum Univer-
sity, 2015,
R AR SRR A AU I S 00 A e R P iR 2 O R
R A LT B0 T G 4 4 T/, 2013,40(10) : 5—8.
YANG Yi, QI Bin, HUANG Lin, et al. Application of nitro-
gen drilling and screen pipe completion in middle-shallow oil
reservoir mining[ ] ]. Exploration Engineering ( Rock &. Soil
Drilling and Tunneling), 2013,40(10) :5—8.

(%4t $h )



