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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.
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Table 1 Bedrock drilling parameters

Wilk/ iR/ A/ RIE/

GRS kN (remim ') (Les 1) MPa
I % 1] 4 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 & &45# 10~30 48~69 14 4.5~5.5

TF LAk R i 200K BUR R M8 e RO BB T
P B ESEE I R B TE 0.4 kN A8 A7 FE ok 48 v/
min 14 L/s, EAER S8R R AR
B AE By I RHZ BT AR A5 55 8 119 7 A R 21 A Ak
TR R v A AL ARl
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em® K 18~23 s, API Ze K & #% Hl 76 15 mL/30
min N LEUFE<] mm, ShaEEHE 1% LA,
pH fH 8~9. 2l Rbel ik & & B ik i & 10 545 i 78
0.5% A,

4.4.2 PRI Y

Te I 2 Ao BE v A T L R RS L)
J1 - 85 B MBS P A R T N . RS K2
BIEPE R I M 2 5 PR AT R R UE I APT Rk i,
RAY A A AN S 50 i 4 2 450 DL O X
T . BER A /NG 25000 3 — YR U M g L U2 Y
it A E R SRR DT 85%.

4.5 Rka &

(DA JDT — 6 A 1B 20 #H L 1F & B oF i
FEBR 20~30 m WIARE 1 UK AR S BR A% B0 R0 2% 50
/0 R

(2)50 m DAV I BOR HURS B 40 3R 95 20 1) 7 1k
PR

(3)50 m AR RHEMLAE T JDT — 6A R 2
FEMAXAC A 1. 5 R AT B Bk AT B A e
Beffi 1 JDT — 6 A Y Bg 82 5 1] {0 FC & 1° B0 4 SR T 48l
AT 4 RHE L .

(O DY RYHT LS5 26 Z0E AT 0 R 53 B B FL B0 AR
e 48 S FHEN SR — T,

(5) 0 AN [ 257 5 W AT il L 78 AN [] )22 fi £
B BB BEAS ], 2 st B K B 3 1 5 SR LB
B AR b B K S R IR R B R N e
R Rt JE L S R RN AR TRt T R AR
WA 0.5°, S RASEE T 0. 87, — i >R BUHL 77 7 [%
R Y IR >0, 8 I A R MU # B A 2 RHK
—REH 3~5 m, ZRHBK B IEHGE L 2,

2 HRKEHER

Table 2 Selection of the correction drilling length

B /m HoZ A/ A B /m

i PSR 1T B 1.5
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

B i )5 2 L5 LB /m EHHARET HE/ (m « h™ D) AlRRRE/ K RS RE 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] %%
Z-8 0~587. 4 2. 92 11 100. 0 11. 88 .
7Z-29 70~587. 2 4.77 2 44.3 6.37 EHE
— 4o ~o . . . .
FiEE 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 ) 8L
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Fig.1 Plane projection of the borehole trajectory

5.2 HLAAL

] 58 4l RS WA A 3R 2. 95 m/h, TR A 4l
PEE AL AL 3 4. 81 m/h. PDC 4l 3k & 4 & ik %
IO A B AE 4. 92 m/h, E&H#HFRHBEE BT
e FE PR UE R FL BT AL 1 B0 R R L IR A HE B AR Bl
PR 1.7 5.
5.3 “FHEI A

e [ 6l i T2 0 T, B AL 2 R 8 ~ 11
W 2 RE AR L FE B 22, I A5} 0 24 A B [ SF- 359
92. 5 h [ ELHE Y BT 290 11,55 d, Horp
Gl FL Ak L 2 ki 1D 24 o Bl SR Y 1/3, 7 R
BiOEJE

3G B A B AL A RHE AL 0~2 Wk, AL &Y
AR AR M B[]S 44X A 33,8 h, AH HE Il g
HE 2 BRI AR M B RD 980 3/5, 46 46 T & T R
AT B A IE R A 5. 81 d, AH L 1] %
R 1/2,

5.4 A

T2 TR Al S it T A v S BT R e
JAS B F2 B 2R DR I B A 20 A 52 I T 5 W ) B 4
JRAS I e I TR B o M N 9 s i g R
PG WA RIIA . £ 4 S F 1AL SR
AL 2 T [ 3 05 50RO X L AN S B A fL LK
SCALE T A

R4 EHEHRAEIL

Table 4 Direct cost comparison

WA _ ‘Eﬁﬁm&/fcﬁ _

e 2 5l 3 ARt
Bk 2 12500. 0 85000. 0
ot SR % 28176. 0 201792. 0
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