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Generation of mud scale on the interior of wireline drill rods and
development of prevention and cleaning devices

LI Kuan, LI Xinmiao, HAN Lili, ZHANG Yongqgin
(The Institute of Exploration Techniques, CAGS s Lang fang Hebei 065000, China)

Abstract: Scaling on the inner wall of the wire-line drilling rod can cause drilling rod corrosion, blockage in running
the fishing tools and the inner tube assembly, borehole wall instability, etc. The common types of mud scales occurs
in the eddy region, or due to extension, leakage and so on. Based on analyzing the reasons and influence factors of
mud scaling, the preventive measures are made in this paper, includi drilling fluid optimization, drilling parameters
optimization, borehole structure and bottom hole assembly optimization and so on. At the same time, the mud scale
cleaning device has been developed. The mud scraper, lowered into the hole through the winch with power supplying
and the armored cable, can actively clean the mud scale or adsorbates on the inner wall of the drill rod to keep it
clean, so as to achieve the goal of high efficiency and safety drilling.
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Fig.1 Type and cause of mud scaling on inner wall
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Fig.2 Components of the mud scale cleaning device
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Fig.3 Structure of the mud scraper
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Fig.4 Working process of the mud scale cleaning device
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Fig.6 Working condition of the mud scraper anti-torque assembly
TARRRE P JU IR ) U 45 A9 B LS R Y 5K T 5k
SSRGS L R
3.42 SImA5IR

(1) T8 B I B B 45 T PR H RE I AT L i ¢
ey e g RS A B 3R AR A B B T 7 o 4 T
i 2 ) 4L P 20 15 ) 98 4 B AR e R 4 R
RS MR,

(2) TP A5 1 Sz AH B 1 RE 06 52 B A 45 i 2 # AT
TS BUMCEE KIT  CSOCIR A I AME DA 89 mm, 1] 5E
EWCSCT R L SR AR A I Bk SK AME S 102. 50
mm , 7E BT B Z

(3) e A 1 LI HIE R T AR - R TC 4k 3 DD %
BN 300 v/min 7R T T A R B EI T3 R R
if 85%5 fE 0114 mm BhAT P4 nl 5% U H DL B e )
IR 2 N SE R TE BT DD )R R R AR S B0 T s )



64 W TR CHE 8598 TR

2019 4F 2 A

T8 bR e A 3 B2 O OCR

4 ZFHie5EI

COAR SRS T & FT PN B 25 35 0 FUAE 76 20 BT 485
i PR 5 R i PR 2% e b, RS AR S 8 vk
TR BN AL 25 R A EL A O R TN AT ON BE 4
I i TR 1 i, R A e S R AR E T —E S % W A
— TR U B PR B AR Y BE LS IR B

)BT T U f 7 BR8] 2 5 2 P G
FF P BE (1 W B 4 sk e K2 . A B Bk Bl 0 BRI R
B BRSSO  N 2 0 AR 4 WA A R
R B AR A T DA e A A B kS R BRI
B 400 X s AT 0 5 okt o R DE S B sk e A b L KRR
JEE b K 28 R B B R R R B P

(3) Ay 4t v 8 B v AR L ) e 4 7 Bk K T
(300 W) /NH AR (£50 mm) 380 V HEH A%
RYHL AL, 203 e 75 5 B FE 8 BE AR X 2 3B 20, 4R
AL AT R RS, IR L H O BAS P R 55
Z YAk 77 i ELIE N T 4 R 4 AR 7 S R L i
BEAT S50 B B B .

£ 2 3k (References) :

(1] FEA AR .40 5 B0 B B R 76 50 B8 %088 IR FL it T b i i A
[T, v R 2% b . 2009, 21(4) .67 — 69,72,
WANG Youdong. Application of wireline core drilling in
coalfield ultra deep boreholes [ ]J]. Coal Geology of China,
2009,21(4):67—69,72.

(2] Z=98, ZEdE 4%, 2 0a 28 R UL BN AT I 07 2 Wy JR A L 0 B 45 b
U () ) ARS™ TR A L4 8 TR ,2018,45(7) :48—51.
LI Kuan, LI Xinmiao, LIANG Jian. Causes of wire-line drill-
ing rod broken accident and prevention treatment[]]. Explora-
tion Engineering (Rock &. Soil Drilling and Tunneling) , 2018,
45(7) .48—51.

[3]  X=EihE. S8 4R 224 iF B0 4 AR 76 W 3T A1 LIk A< 8 v iy iz
(I P E IR M, 2017,29(4) - 57— 61.
LIU Zhifeng. Application of S98wire line coring technology on
oil and gas drilling in Songliao Basin periphery[ J]. Coal Geolo-
gy of China, 2017,29(4) :57—61.

[4] B4 R, AT, 5 ISk B0 58 Al P B O ol st K1 (] 0. 66 ol 5
#1,2014,(11):1173—1176.
ZHAO Jinfeng, YU Shijie, YUAN Pengbin. Internal corro-
sion causes of nickel plated drill pipe[ J]. Corrosion and Protec-
tion, 2014,(11):1173—1176.

(5] RE4E . XK WL 2207 B, 45.G105 89 il 46 FF 8 ol 2% %80 1% T
(I8 ik 55 B 47 . 2016, 37(9) . 775 —780.
ZHU Lijuan, LIU Yonggang, LI Fangpo, et al. Corrosion fail-
ure reason of a G105 steel drill pipe[J]. Corrosion and Protec-
tion, 2016,37(9):775—780.

L6 RUEAATARA , F 5. 48 2R OO Bl o i v L 9 2 4 7 24
BIAL BT 2RV L) ] M BTk 45, 2018, 19(5) : 32— 33,
SONG Shijie, FU Xiangyou, YU Mengliang. Discussion on

the treatment technology of coring wire rope fracture during

(7]

(8]

Lol

[10]

[11]

[12]

[13]

[14]

[15]

[16]

coring drilling[ ] ]. Equipment for Geotechnical Engineering.
2018,19(5):32—33.
WAL 28 R B il T Al AT P BE 5 0I5 B L DR 3R A R 1 B 43 AT
[J]. B 15 B .2011.(12) :383—389.
YANG Yi. Scaling on the inner wall of wire-line drilling rod
and selection analysis of the mud system[]J]. Science & Tech-
nology Information, 2011,(12):383—2389.
Ve -5 I AN SR L 32 20 V28 R I R 9 BE 25 35 LB B YR
(T8 T C L4518 T.8) ,2007,34(S1) : 155—159.
TAO Shixian, TANG Songran, PENG Butao. Scaling mecha-
nism of inner wall of wire-line drilling rod and the prevention
scaling mechanism of inner wall of wire-line drilling rod and
the prevention [ J]. Exploration Engineering ( Rock &. Soil
Drilling and Tunneling) , 2007,34(S1) :155—159.
FEFAR  H RN ST — 1 JC R AR w8 8 A 28 4l b i 2 PR LT .
Hh [ % L L 2008, 20(11) . 72— 74,
GAO Yugen, XIAO Yushuai. Applying effect of ST — 1 solid-
free fluids in wire-line drilling[ J]. Coal Geology of China,
2008,20(11) .72—174.
) 75 U G 11 A o U TR TR 2 AR R % 0t 2 4 R RO B
B L) BT TR O Bl 4 T ,2017,44(4) 14— 18,
LIU Zhifeng. Application of solid-free flushing fluid for wire-
line coring in complex metamorphic rocks formation[ J]. Ex-
ploration Engineering (Rock &. Soil Drilling and Tunneling) »
2017,44(4):14—18.
fa] 5, A, e 1 U 48 2R IR0 Al E v B T P U8 B R B g B
HHP7J]. SRS TR .2018,33(1) :108—109,111.
HE Jianping, WANG Wei, LONG Haitao. Cause and prevention
of mud in drill pipe during wire-line coring drilling[ J ]. Nonferrous
Metals Abstract, 2018,33(1):108—109,111.
SO B30, R, AF ORI R G R 4 RO B R R
Whoe 50 L] #5588, 2015,51(5) : 977 —983.
ZHENG Wenlong, WU Xiaoming, WU Di, et al. Drilling
fluid technology suitable for core drilling in deep salt beds[]].
Geology and Exploration, 2015,51(5):977—983.
AT SEHT T SR e 2, AR R B B T 4G R KR R 43 BT
Beff U R[] M S 45,2016, 17(5) : 32— 34,
HE Lixin, MENG Yiquan, GAO Pengju, et al. Cause analy-
sis and solution of sludge on wire coring drill pipe[]J]. Equip-
ment for Geotechnical Engineering, 2016,17(5):32— 34,
U A F D A AR TR L 4R R U BT P BE 25 0 R
i B F T L) ] K R 5 5 4 B, 2015, (11) : 75— 79,
WANG Song, XIE Yuping. SIMA Shihua. Research on the
method of lowering inner wall scaling rate of deep hole rope
coring drill pipe [ J]. Water Conservancy Construction and
Management, 2015(11) :75—79.
TR A AR UR O B LS A R T R RN B A ) AR A AR LT .
WY TR CH L 4E T8 ,2010,37(11) . 1—5.
ZHANG Wei. Discussion on casing program and drilling tools
match relation of ultra-deep geological core hole[ J]. Explora-
tion Engineering (Rock &. Soil Drilling and Tunneling),
2010,37(11) :1—5.
B . e KSR U 30V RN FE R Ge i it Rom gy LD
WK Ky LB 5B . 2016.
XIAO Houtao. High-pressure water jet cleaning drill pipe
system design and nozzle simulation[ D]. Changsha Hunan:
Changsha Institute of Mining Research, 2016.

(4 )



