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Accident prevention technology and control effect of 3000m scientific
borehole in the Shuiwangzhuang Mining Area
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Abstract: During drilling of the 3000m scientific borehole in the Shuiwangzhuang Mining Area, the proper and operable

prevention mechanism and means have been developed with careful management, overall planning of the deep hole drilling

technology » logistics support, equipment and tools, and verification of the feasibility of the drilling plan. Technical clearance

meetings have also been made routine to reduce the auxiliary time and reduce the probability of accidents. At length, the

treatment methods and solutions for complex formation accidents are summarized so as to provide reference for the similar

case.

Key words: scientific drilling; deep drilling; complex formation; accident prevention; fine management
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Fig.1 Schematic diagram of the borehole structure
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Table 1 Drilling parameters of ZK3401 Hole

L2/ i/ R/ (re A/ (L RIE/

.B/m mm kN min~ 1) min~ 1) MPa

0~8 150 40~45 223 106 0.5
8~500 122 45~50 366 106 0.5~1.0
500~979. 40 122 35~40 366 106 1.5~2.5
979. 40~1600 98  25~30 366 106 3.0~3.5
1600~2113. 96 98 20~25 366 60 5.0~7.0
2113.96~3000. 58 77 15~20 213 35 8.0~9.0
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Table 2  All drill bits used at ZK3401

g /mm iskBoht/ A SR/ m FHHER/m &R /m
122 16 980 61.25 162
98 19 1134 59.75 146
77 17 886 52.12 77
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Fig.3 Image of tripping the drilling string
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Fig.6 Extended oil circuit for cooling
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Fig.7 Slips with the increased contact area with the drill pipe
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Fig.9 Cuttings (top) and cement (bottom)

from drilling out the cement plug

Et/m (5[ 17228, 16° ) E/m CRVEHIH0° )

6100 50 200 350 500 —0100 -70 —?0 —}0 20
300 300 }
600 600 f
900 \ 900 ;/
§ 1200 \\ Ri 1200 //
¥ 1500 ¥ 1500 -
= 1800 |- \ = 1800 /
2100 | \ 2100 |
2400 \ 2400
2700 2700
3000 3000

LALRFLBEA K A AT AT 5 M A 7= B A 0L
3.2 WERR R

2019 4F 2 H 4 H 22+ 55, 55 HLI& 7 [0 72, 3
Bl g, I H AR NGB 08 TR A
MERGAIE  TA A I VR S 0 R 2 2600 m Ah B FL 25 il B
H (S UE 10,55 RF 3 h ST R AL , o 7 b Uk
WAL TG IR Bl HL AL T 1R RS vk VR0 36 i
R b (] R A T, LN T T L 5 LBE IR 1
B, 2 R A

BTN LA _F R B0 L T H 27 RIS [ A A 0 4
W ML, AN AR 7 AT SR T8R4, R R
Siff R R 20 3 h I S BN E R R .
TAFRERT S, 5 Bl B 5 T AR L K B 2

EA/m (45 EHE10° )

6100 -65 -30 5 40

N/m (FgALHITEO® )
(0 ~57.5 25 7.5 40

; T T }T
300 300
600 f‘{ 600 //
900 P4 900 7
= 1200 v = 1200 //
% 1500 " % 1500
1800 1800 fr
2100 |- 2100 |
2400 2400
2700 2700
3000 3000

10 $hrlEfHmEE
Fig.10  Profile of the inclined boreholes
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Progress map of ZK3401 hole drilling
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Table 3 Drilling progress data of boreholes deeper than 2000m in the Shuiwangzhuang Mining Area
FFs L& LY s/ () FFFLH ) KALHY T RE/d FHREE/(med D ZHALR/m
1 601 26ZKC3 90 2013—07—11 2013—12—21 163 12. 97 2113. 36
2 620 26ZKC1 90 2013—01—02 2013—06—03 152 12.71 1931. 48
3 621 90ZKCl1 90 2013—01—24 2013—05—25 121 16. 06 1943. 80
4 621 74ZKC1 90 2013—06—21 2013—10—03 104 19. 05 1980. 90
5 620 10ZKC3 90 2014—05—11 2014—10—10 162 13. 41 2171. 63
6 623 26ZKC5 90 2014—01—22 2014—07—12 171 12. 62 2158. 43
7 623 427ZKC11 90 2014—03—26 2014—11—25 244 8.58 2093. 36
8 A 10ZKC1 90 2013—08—04 2014—05—21 290 7.04 2040. 74
9 620 10ZKC4 90 2014—11—09 2015—05—04 176 13.28 2337. 36
10 621 5ZKC4 90 2015—01—14 2015—07—11 178 13.88 2471. 50
11 622 5ZKC3 90 2014—10—10 2015—03—14 155 15.51 2403. 30
12 623 427ZKC11 90 2014—12—22 2015—06—10 176 12. 45 2191. 65
13 B 10ZKC5 90 2014—12—26 2015—06—10 166 11.76 1952. 35
14 C 18ZKC5 90 2014—12—06 2015—05—06 151 12.73 1922. 12
15 628 18ZKC6 90 2015—09—21 2016—02—13 145 13. 40 1943. 50
16 637 58ZKC2 90 2013—12—17 2014—07—01 196 10. 61 2079. 52
17 D 52ZKC1 90 2014—04—25 2014—09—22 150 14. 60 2190. 38
18 633 58ZKC3 90 2014—12—26 2015—06—20 176 12.05 2121. 00
171 12.93 2113. 68
R4 KEEE ZK3401 $5FL(FLZ 98 mm) b T BE
Table 4 Shuiwangzhuang ZK3401 drilling (diameter 98mm) drilling schedule
Fs o e BiA/O TFALH A2 (77 mm) B Y MTRE/d TR/ (m-d D 098 mm LI /m
1 611 90 2018—08—19 2018—11—17 89 23.75 2113. 96
£ 5 JKEEE ZK3401 $57L A iE Tk
Table 5 Overall drilling schedule of Shuiwangzhuang ZK3401 borehole
P L& i ff /() TrfLHE ZefLA Y Jiti T K%/ d R/ (med™D L%/ m
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