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Application of combined drilling technique in the freezing well

in Hongliu Coalmine

ZHANG Kai
(Hydrogeological Exploration Bureau » CNACG, Handan Hebei 056000, China)
Abstract: Because of geological structure development, large dip angle formation, and inter-bedded soft and hard
formation at Hongliu Coalmine of Shenhua Ningxia Coal Industry Group, freezing wells were easy to deviate, and
gyro and mud motors were needed to make correction drilling for a few times, delaying the project progress. To
solve these problems, compound drilling was performed with combination of the PDC or cone bit and the 1° single

bent motor, achieving good results in anti-deflection, and improving ROP. It may provide some reference for other

similar projects.

Key words: freezing well; large dip angle formation; combined drilling; anti-deflection and improving ROP

I I P B R ARSI 5 MR B L 42 7 AL
B A — S A TR AR URES L K AL A
i T e R AR g A LM R 4 L
PETE oAb, Bl L AR A 2 A R R R 2,
JHBE FLA A TRE L FLALAL T 30 BRI & B A L )R
AR L FH B R e A5 I A R AT B Lt T R ARk
Je A S i B 19 0 5 M ARl U B 2 Al L I R L 2
AR ] " B B2 0 Aol - S 2 990 5 o L O A B i
AR U Fi e it 5 A AR R A OCHE . SR
AR EBOR R  BRORIIE T 4 FL A I BLRE L SR T
B PERTSSAT TIER T A2,

1 IR
1.1 TEAME

Wi A HI.2019—04—13; f€E B :2020—01—22

PREE AL DB A, AL AR 13,2 m, fLIR
587 m, 3t 30 A5 B LI A2 10. 7 m, FLIE 30 m, 4t
16 A4~ Bt 3 4 D AL AL 3 5390 2 587,567,400
m,2 PNIKSCALALER 28 189,16 m., Hifl 42
4 190.5 mm, B T FE 5 19849 m, & T8 90 d.
1.2 A RZK

Bifl 0~300 m i [ N IR AR <<2. 5%, I i 1B
<300 mm; #B I 300 m # I A2 HIFE 800 mm.
FHAR R AL B KFLIIFE<C2. 5 m., %00 A2 R 3T i
o T AT R AT b AR o B I S i T
FE R RE - o B2 BB AL AR RS BT 3% Kdk
MK IR R B AL AN BR T 5%, A FLZ
FLIEEEA . KT 5 m,
1.3 M A S 1 7 R

DOI:10.12143/j.tkge.2020.02.008

YEZ B A kDL 93 1, 1987 4R A=, TRV, A7 il T2 %l 2 8 S B T BOR W58 5 8 B0 T AE i Jb 4 HEHE T A & X T b KA 154 %5,

597389740@qq.com,

S| A KL E AR BRI VRS L T b i N A L) R0 TR CA R 45498 TR ,2020,47(2) : 54— 58.
ZHANG Kai. Application of combined drilling technique in the freezing well in Hongliu Coalmine[ ] ]. Exploration Engineering (Rock

&. Soil Drilling and Tunneling) , 2020,47(2) :54—58.



55 47 55 2 G W= e b T 1 N E AW PSRV E (W) B R BD A 55

FRISLABT R fLERZEE R A 0159 mm X6 mm
TCEEAE , AR A AR 452, M PR BE AT i % AR T
TCEEE ) (GB/T 8163 —2008) 5 i Bk ; K S FLAF
MR ©127 mm X 6 mm JG4& B8, bF 32 42 % 12
MG LA B R H 0127 mm X 6 mm JCAE M, Hh %
i R 4

2 HRIER R LEERN @R

A 400 305 Hb Jo T R B R A L AR A AT
HLZIE R R 2R B R T IER RE R
L@ RN AT L2 16 m. HiERBAEZEY
6 m.EY REAPAIZIELL 536 m IELHIEL 30
m. FLPHMGE L4 A R A Ak Rb
FoPRED A HDRRD A A AL, RIS B )R 2 A
AYUKERRE B 2 B ok, AT E A )=, TR
J M A 22 . I XA TSR IR 22 4 35 b 7 2% 8 4 v
A T b [ 30 R Sl B A R L FLIER 70~ 440
m B b 20 /A 7E 20°~25°,440~587 m B )2
i f 7E 15°~19°,

HiJZ A K VR )R 2, S B e I B Al LT
WG 7 He A A s E BB FLAL RN BEAY 1. 379 m, H i #HHL
ARERE, BT 50 m RLE I BEA R BURS B 4
HEE IR Oy e AL 50 mo RUTR SR T “ PR MR AL 4
AT AR, BAE 120~280,220~280,360~460 m
IE B0 B A 0 B R A+ SR AT 2 B} S B AL
B 5y 52 A 5 15 B A TCRICR SRR AN A RHE L
W Z , TR A T A TCTR PR UIE WA 3 i 45 ] 251,

3 HhATHE I E&
3.1 Al T

FEXTAS TR T AR S TR R BR 45 $
T SRR AR bR v BEOR B AR 30 m, IR R AR
300 mm B =LK E2)E, EHEER 600 mm &
C30 W&t )= . JF B LAl /20 B8 . 1 e Kb 3k
R A= IR o ol =N AT v = IS S P S @R
300 mm J& =K - Bl K #9152 43 R AR Tl
R RERE LKL BB 600 mm JE C30
TR BE+ 8 AR 3l 28 52 2 85 52 L 4R F, {85 2L 1ol B8
HB A L LA U R A PR A
3.2 AL ATk

2 Bl AL AL AL B AT T, 389 2R FH 4 il 4SO A s 35 ik
FEFLAL IR 227420 mm, FpsE ik R ARBAT A =&

K - P9 18] E A2 5E SR Jim 10 T 28 0 ASCR SE A A AN R A
TE AR IFAE N ET ETFE AR P10 L ST B R
B ALALAE

4 WITE
4.1 FLER A& MR

(D& £ HE® . AS27 — 50 # &L #%, TS]2000/435
RUEHL, TBW — 850/50 IR IK 4,110 kW, 90 kW
HEIL, PRI 2. DSB R E R % 4 A&,

)M BHL S TDT — 6A B MR I AN i T2 26
(NG AT

() &k & H . 0190, 5 mm PDC % 3k 58 4 46 4
%5089 mm £5HF . D159 mm i 512146 X 7.0 B
AT (1°,1. 5%,

4.2 FiHEHAH

(D) H HLEL 3. ©190. 5 mm PDC 8 4 48 4 3k +
D159 mm &8+ 089 mm HH#T .

() 2] BHEL 3. 0190, 5 mm PDC 8 4 48 46 3k +
512146 X 7.0 BFF (1. 5° A 25) + (0159 mm £l #E +
089 mm %ift.

O EAE . (0190, 5 mm PDC 8 F 4 4k +
512146 X 7.0 BBFF (1°BAZ5) + (0159 mm 45 #E +
D159 mm 5+ 0121 mm 5%+ O89 mm 4ifF .
4.3 EiikSH

A AR Al AL R R R DR UE T AL 2 R
HRHE, SRR TR S BRI 1.

x1 EESHESH
Table 1 Bedrock drilling parameters

Wik, iR/ A/ RIE/

GRS kN (remim ') (Les 1) MPa
I % 1] A gl 3 15~50 69~110 12~14 3~5
PDC #4553 10~40 69~110 12~14 3~5
2 Rk 8§~12 0 14 4~5
PR Rk ipis 15~40 48 14 4~5
PDC & &4 10~30 48~69 14 4.5~5.5
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Table 2 Selection of the correction drilling length

B /m HoZ A/ A B /m

® RS 1T B 157
70~ 440 20~25 3.5~6.5 3.5~5.8
440~587 15~19 3.0~5.5 3.0 ~5.0
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Table 3 Effect comparison between different drilling methods

Hi i )5 2 L5 LB /m EHHARETHE/ (m « h™ D) AlRRRE/ K RS RLET R /B IR /d %
Z-30 0~587.5 2. 64 9 83.8 12.10
4t % ~
7Z-23 0~587. 2 3. 06 10 101. 6 11. 62
) Z-15 0~587. 4 3.19 8 84. 4 10. 60
PDC [a] 4%
Z-8 0~587. 4 2.92 11 100. 0 11.88 -
7Z-29 70~587. 2 4.77 2 44.3 6.37 EH
— 4o ~o . . . .
FTiEE i
7-22 72~587.2 4. 85 2 43.9 6.28
Z-14 71~587.5 5.31 1 35.2 5.53
Z-7 71~587. 4 5. 66 1 35.6 5.29
- 70~587.5 4.50~5. 66 0~2 26.5~47.0 5.23~6.40  HATREAL
PDC &4 .
C1 70~587. 5 4. 20 1 32.8 6.50 HUREEAR
C2 70~567.5 4. 89 1 30. 4 5. 50 ) 7 L
C3 70~400. 5 5. 64 0 34. 1 4. 60 ) L
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Fig.1 Plane projection of the borehole trajectory
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Table 4 Direct cost comparison
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