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Design of 5000m wireline coring winch

REN Qiwei'*, LIU Fanbai', GAO Pengju', LI Wenxiu', WU Xiaolong', ZHAO Yuan'
(1.Institute of Exploration Techniques, CAGS, Lang fang Hebei 065000, China ;

2.China University of Geosciences s Beijing 100083, China)
Abstract: In deep-hole geological core drilling, wireline core drilling technology has great advantages for improving
drilling quality and production efficiency. In wireline core drilling., the winch is the main part of the geological
drilling equipment. With the development. maturity and wide application of wireline coring technology over nearly
half a century, the wireline winch system has become more safe and reliable. Through analysis of the advantages and
disadvantages of the wireline coring winches at home and abroad, this paper proposes a design scheme for the 5000m
rope coring winch, which adopts a split structure and consists of two parts: the AC inverter cabinet and the winch
itself. The key technical parameters of the design of the 5000m wire coring winch are calculated with the results as:
the total power of the winch 60kW, maximum lifting force of the matching 12mm steel wire rope 50kN, and the
fastest lifting speed of the light hub 60m/min. Aiming at the work conditions such as overlapping, cross cutting,
and biting of lines, which are common during the lifting process of the rope core winch, the double fold grooves are
designed.
Key words: deep drilling; wireline coring winch; Ribas reel; frequency conversion motor
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Fig.1 Plan of Scheme 1 winch
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Fig.2 Plan of scheme 2 winch
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Table 1 Data sheet of the parameters for each layer of the the reel

Srhieh B . BEM  EEE  BI B

DR/ LR/ ©OwiE% THE Ji/ s/
8l %5

(N * m)

mm mm H/m i/ kg kN

304.00 304 99 94.50  3025.00 29.65 4506.04
324.78 328 99 101.96 2977.28 29.18 4785.08
345.57 352 99 109. 42  2925.79 28.67 5046.40
366.35 376 99 116.88 2870.53 28.13 5288.66
.14 400 99 124.34 2811.50 27.55 ©5510. 54
407.92 424 99 131.80 2748.71 26.94 ©5710.71
428.70 448 99 139.27 2682.15 26.29 5887.85
449.49 472 99 146.73 2611.82 25.60 6040.61
470.27 496 99 154.19 2537.72 24.87 6167.68
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w
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10 491.06 520 99 161.65 2459.86 24.11 6267.71
11 511.84 544 99 169.11 2378.22 23.31 6339.40
12 532.62 568 99 176.57 2292.83 22.47 6381.39
13 553.41 592 99 184.03 2203.66 21.60 6392.37
14 574.19 616 99 191.49 2110.72 20.69 6371.01
15 594.98 640 99 198.95 2014.02 19.74 6315.97
16 615.76 664 99 206.41 1913.55 18.75 6225.93
17 636.54 688 99 213.87 1809.31 17.73 6099.56
18 657.33 712 99 221.33 1701.31 16.67 5935.52
19 678.11 736 99 228.79 1589.54 15.58 5732.50
20 698.90 760 99 236.25 1474.00 14.45 5489.16
21 719.68 784 99 243.71 1354.69 13.28 5204.17
22 740.46 808 99 251.17 1231.61 12.07 4876.20
23 761.25 832 99 258.64 1104.77 10.83 4503.92
24 782.03 856 99 266.10  974.16  9.55 4086.00
25 802.82 880 99 273.56  839.78  8.23 3621.13
26 823.60 904 99 281.02  701.63  6.88 3107.95
27 844.38 928  40.6 118.31  559.72  5.49 2545.15
28 865.17 952 99 295.94  499.97  4.90 2332.28
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Table 2 Main parameters of 5000m wire-line winch
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Fig.5 Model of 5000m wireline winch
3 45iE

AR S o 2 R A T i E <5000 oK B AE
Ml JBR A B AR e i BT 2 B T R 7 BR AL #5000
KM 5 O Bl BILOC B B 15 256 48 7 I BEK L TRER T
BT 5000 m S8 RPLO R E B R ARS R
S50 FE P A8 R B0 40 A B0 R JRE BUIR L ol i T 46y
B Y 22 2 Y | BT A A BTl PIL 2 2 4 SC B 4P
P CH5ER 5000 m 48 RIPUL LA TT kit

TEA R ZE A B BT b by B2 8 20 42 A 22 2 1l 2 o o 1
WEIA T AT L L, A AR 7E J5 W 0 H 52t o 45
FHHIE

WA SR BT AT LLE R4 A R
100~500 kg fH 2 M2 48 1) A EHAF] 2525 kg, i
SVTTEE Y 83.500. AR Y BN LI BEIKX F) 10000 m
B 15000 m B, 8 45 2 i B K TH 2B fE AN KL (H
ST KK B 22 26 1 A BT 20 B R — A Y
K HAE TRl XF T 22 48 K B, Ho B i Jynl B
5B IE HERE ) T 33 I R 22 8 AR Sl 4 R IR 4
B R A AIAT AEAR T RBH TAEE %,

5 % 3Lk ( References) :

[1] SR 3C. ) b 2R IR HE 209 5 f 2 g [N B R B 58O
#.2016—09—07(006).
DONG Shuwen. The bugle has been blown to tap into the deep
earth[N]. China Land and Resources News, 2016 — 09 — 07
(006).

[2]  ARJa A, X0 LA, M2 L 55 T PLC 148 R B0 4458 e 4%
T RGEMILCI/ /) T E B Sy TRL L ZE &8+
Jo 4 E T TR CE B TR SRS AE e SO AL
Hb I RRAL . 2019:359— 369,
REN Qiwei, LIU Fanbai, GAO Pengju, et al. PLC based in-
telligent wire line core drilling winch control system [ C]//
Mineral Engineering Committee, Geological Society of China.
Special for the Twentieth National Exploration Engineering
(Rock &. Soil Drilling and Tunneling) Academic Conference.
Beijing: Geological Publishing House, 2019: 359—369.

(3] WA SR, My PG, 3 2, 45, 6000m B0 48 42 FiL Y0 7 o) % i o MG
RG] AL, 2016,44(2) :31— 34,41,
HU Yule, YU Xi, ZHANG Hui, et al. Design of electro-hy-
draulic control and auxiliary monitoring system of coring winch
for drilling of 6000 m[J]. Mining & Processing Equipment,
2016, 44(2): 31—34.41.

[4] Wb, ANAE 2L, TR MR 45,4000 m b S5 4 F £ 3h [ k48
BULLHEWFRILCI// i FE b B2 e i TR Ll & B2 5 —
TR EET TR CE LR T 2R WA CE. 4
A5 R 2019385 —392.
GAO Mingshuai, SUN Junying, SHEN Huaipu, et al. Devel-
opment of electric coring winch with automatic rope winding
for 4000m geological drilling[ C]// Mineral Engineering Com-
mittee, Geological Society of China. Special for the Twentieth
National Exploration Engineering (Rock &. Soil Drilling and
Tunneling) Academic Conference. Beijing: Geological Publish-
ing House, 2019:385—392.

(5] XUk, AR A7 O . 48 R OO 20 4 R 4 A G B n) AL F 5 () .
B TR CH L4 8 T/#) ,2015,42(5) :57—61.
LIU Dilei, LI Xiaolei, XU Qing. Research on key problems in
rope-arranging device for wire-line core winch[J]. Exploration
Engineering (Rock &. Soil Drilling and Tunneling), 2015, 42
(5):57—61.



52 B TR CH L TR 2020 4¢ 4 A
[6] TS, XUULHL 3K B BRI LR AR RIEESRICT// b [16]  Boma SRR [ 5 HE45 J 5000 07 B4 07 (0] 79 % 5 b T
el o R TR R T B S R R R TR CR TAE,2009(3) ;18— 20.
B TR £ R 2% R 38 3R 18 SCHE LR b BT R A, ZHANG Yuanxiang. Imitation Analysis of the automatic ca-
2015:93—99. ble laying system of the cable winch[]]. Acoustics and Elec-
GU Weipeng, LIU Fanbai, ZHANG Jinchang. Review of ad- tronics Engineering, 2009(3) :18—20.
vances in wireline coring winch technology[ C]// Mineral Engi- [17]  XUBRHE, RVTIE & €L 25 00— B IR s IR L 2 O Bl LAY 52 2%
neering Committee, Geological Society of China. Special for SRS TRCE L85 TR ,2013,40(S1) :22—29.
the Eighteenth National Exploration Engineering (Rock &. Soil LIU Yuejin, ZHU Jianglong, PAN Fei, et al. Practice and
Drilling and Tunneling) Academic Conference. Beijing: Geo- prospect of new generation electric-drive deep hole core drill
logical Publishing House, 2015:81—87. equipment[ J]. Exploration Engineering (Rock & Soil Drilling
(7] 3l TLMS.4000 A Mo e LAl HL R 48 RO X EHFFE (D] AL AT and Tunneling) , 2013,40(S1):22—29.
o T R A (db s0) L 2016, (18] AF e A, XU JLAA. 3500 m 5 0 il 26 45 48 R IR0 28 45 A o) HiE
GU Weipeng. Research on the wireline coring winch for the a2 ARSI L) L3R T8 O L4548 T #) , 2013,40(S1) : 61
4000m geological core drill_D]. China University of Geoscience —64,72.
(Beijing) , 2016. REN Qiwei, LIU Fanbai. Development of the automatic rope
(8] XUJLMI AR B AR AL WS . 55.3500m O Bl B8 255 45 B9 F 1) K 17 arranging device for the drawworks of 3500m core drilling e-
MO LB TR CE L8654 TR ,2017,44(S1) :231—236. quipment[ J]. Exploration Engineering (Rock &. Soil Drilling
LIU Fanbai, REN Qiwei, WU Xiaolong, et al. Development and Tunneling% 2013,40(S1):61—64,72.
and application of 3500m core drilling equipment[J]. Explora- [19] LXK PR F AR R EZ TR B[] .
tion Engineering (Rock & Soil Drilling and Tunneling) » 2017, ‘J&%E HLAK . 2012,33(8) :157—159.
44(S1):231—236. ZHANG Hui, LIU Dilei, LUO Guanggiang, et al. Research
[9] Michael Marley. Single drum winch design[ J]. Marley Machin- of rope coring winch multi-functiong device[ J]. Coal Mine
ery Articles and Specification, 2004,5:81—83. Machinery,2012,33(8) :157—159.
[10] & & HKR ., 70 ZE 22, 45, DB4000 7 A8 431 i 3h 4 R 4 4 1Y TF [20] XUJUMI, 23055, ERRIE, 55, YDX — 5 A4 A0 B LY B
il 55 B LT M B 45,2014, 15(2) . 11— 14, il BB HICCT// o Tl e 2 2 R T AR Ll 22 D2 35 X
PAN Fei, ZANG Chenkun, SUN Junying. et al. Develop- Jui 4 R TR O B i TR $0R 22 R S0 4R 228 SR
ment and application of DB4000 type variable frequency elec- At 5t b 5T AR, 2011:50—57.
tric rope winch[J]. Equipment for Geotechnical Engineering., LIU Fanbai, LI Wenxiu, WANG Qingxiao, et al. Develop-
2014,15(2):11—14. ment and application of YDX — 5 full hydraulic core drilling
[11] 25/ A2 SR 38, 25 B b S e HE g e i i () ). T0° machine[ C]// Mineral Engineering Committee, Geological
34k ,2014,40(5) . 81—84. Society of China. Special for the Sixteenth National Explora-
LI Xiaoqing, YU Miao, SHEN Zuying, et al. Design of digit- tion Engineering (Rock &. Soil Drilling and Tunneling) Aca-
al intelligent rope guider[J]. Industry and Mine Automation, demic Conference. Beijing: Geological Publishing House,
2014,40(5):81—284. 2011:50—57.
[12] Sk, M™%k, Vot B35 T 5 5 LAY sEHE 28 = R 4t [21] Al W0 VR AL V. YST3000 #9581 48 2% 0 W TR 28 46 /Y BF
[J].HLEE*WH:,ZOOS,M%) 7578, HILT]. M5 . 2011.12(1) : 14— 16.
WU Laijie, YAN Juanwei, JIANG Jinguo. A intelligent con- HE Lei, SHEN Huaipu, DU Jiang. The design of YSJ3000
trol system based micro-computer of winch ropealigning de- hydraulic winch for deep wireline coring[J]. Equipment for
vice[]]. Mechatronicss 2008,14(6):75—78. Geotechnical Engineering, 2011,12(1) :14—16.
(137 4% 5T 45 JF el B A 35 3K 3 9 HE 25 UL A 25 1 i B 55 [ DL K [22] 0o A7 HESS DA 7 e 85 24 o A9 18 (D 0. K 5 R 5 00 A B
b R R, 2009, 2004(3) :80—82.
CAO Can. Research on control of the cable laying device YE Dingqi. Application of the cable laying mechanism in cable
based on closed-loop drive by the step motor[ D]. Changsha: cars[J]. Mine Warfare & Ship Self-Defence, 2004 (3):80—
Central South University, 2009 82.
[14] BEIE S BRLLEE 05 2 2 4 HE 2 B 0 SR W L0 i (230 R LR T LIS 1 S HE A R RS LT IR DL
HLAK .2010(21) :51—54. 2004(4) :30—31.
XIONG Yunchang, CHEN Hongyi» YANG Rongqing. Mo- LI Junxia, KOU Ziming. Study on the dispatching winch self-
tion analysis and control of aligned ropes of winch[J]. Mining act aligning steel rope device[J]. Coal Mine Machinery, 2004,
&. Processing Equipment, 2010(21) :51—54. (4):30—31L.
[15] ZERRRI B REE W JF 22 % K A I s e EHE s e 2 (247 Z= A8 & W0 ot P00 D 2 4 HE 28 WL [0 ], K DG A 27 B 2 4

iz g #r ] A M E FHL . 2011,40(4) 29— 32.

LI Zhigang, XU Xiangjuan, YU Kaian, et al. Mechanical and
kinematical analysis of line guide device of storage winch on
the deepwater pipeline laying vessel[ J]. Oil Field Equipment,
2011,40(4).29—32.

2002,26(3) :80—82.

LI Wei, CAO Gang. Oil field logging winch carrier mechdan-
ism[J]. Journal of Daqing Petroleum Institute, 2002,26(3):
80—82.

(T#¥E 57 W)



AT B 4 W)

W BH A5 58 55 £ 5000 K 8 A 3 505l T IC 8 PR 3K 3 4 Oy S et 57

[15]

[16]

[17]

(18]

[19]

[20]

frequency conversion system for electric drill rig[ J]. China
Plant Engineering, 2018(18):136—137.

% 75 5% R T 9K T A TR A% B Jr S xk b AR )DL B 4
f64%,2011(2) :163—164.

TANG Hongbing. Comparison of belt transmission modes of
drilling pumps[J]. Public Communication of Science & Tech-
nology. 2011(2):163—164.

e 7 IS HBR AN L A5 B A R E /N E ) B P e IEE YR K R
I L) ] PR T AR A b 4 T/, 2016, 43 (10) : 165 —
169.

YAO Ke, FANG Peng, SHAO Junjie, et al. Development of
small directional drilling rig and mud pump truck in narrow coal
roadway[ J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2016,43(10):165—169.

SO0 BRPHAR SR A2 2L 45 . BW — 300/16DB B4 2% 471 1 3K 5
YEIRFE R 5 007 A LT ). 4 2 4% 2019, 20(2) : 15— 19.
CHAI Xiyuan, OUYANG Zhigiang, LI Mingxing, et al. The
development and application of BW — 300/16DB variable fre-
quency electric drive mud pump[J]. Equipment for Geotech-
nical Engineering, 2019,20(2):15—19.

B B SRS A 2R 5 L A5 F B LR B R ZR ORI L) ). A o
BiHLA,2010,39(10) : 71— 74,

HU Juncheng, HUANG Xinjie, ZHOU Dongliang, et al. De-
veloping of new quintuple mud pump[]J]. Oil Field Equip-
ment, 2010,39(10).71—74.

W A A, H R U K L B B L N T B R AT 1 4y
Br AL LI ] A il B HLAK . 2006, 35(4) : 114 —115.

CHEN Ningsheng, WANG Quanbin, CHANG Ling. Feasi-
bility analysis and test of popularizing the ceramic cylinder for
the mud pump[J]. Oil Field Equipment, 2006,35(4):114—
115.

TR R A A B T R T I 1 D8 R A O R A R 5 BE A BT
[J0. 5t BR2E B2 4 CH AARHERRD . 2015,10(4) :30—33.

[21]

[22]

[23]

[24]

ZHANG Xueming, ZHAO Dongdong. The strength analysis
of mud pump key parts based on finite element method[]].
Journal of Guiyang University (Natural Sciences), 2015, 10
(4):30—33.

EWEA, EARR IR0 TR R I T A T 2 A BT A
AN e g 8 oR [] A6 T A5 B, 2019(18) : 139 —140.

WANG Xiaowei, WANG Songlin, SU Feng. Analysis of the
failure and intelligent use and service requirement of cylinder
liner and piston of mud pump[J]. Chemical Enterprise Man-
agement, 2019(18):139—140.

M 8 5 A i ity T T 2[00 LR 3 2014, 52(6) - 76
—77.

LIU Yang. Machining process of the mud pump crankshaft
[J]. Machinery, 2014,52(6):76—77.

BB B K B WL IT R R O A L) i T 2, 2019,
48(7):255—258,261.

LU Hao. Crackig failure analysis of hydraulic cylinder in drill-
ing mud pump[]J]. Hot Working Technology, 2019,48(7) .
2556—258,261.

RAEAL R ENAS A T V3K 5 5 U 5 ¥ B 43 A7 L) .50 AL
M ,2017,38(4) :49—52.

ZHU Xiuchuan, ZHU Jinsong. Numerical analysis on field of
pump valve of mine slurry pump[]]. Coal Mine Machiery,
2017,38(4):49—52.

SeE T AU RRPH AR SR L Al R PR A A 2R 0 A A K
B0 05 i SRR [T ] M B2 4. 2019, 20(6) - 21— 26.

CHAI Xiyuan, LI Mingxing, OUYANG Zhiqgiang, et al. Dis-
cussion on the type test methods and present situation of re-
ciprocating mud pump in geological drilling[ J]. Equipment
for Geotechnical Engineering, 2019,20(6) :21—26.

(B3 #Hmm)

(E#E 52 ;)

[25]

[26]

[27]

[28]

W LIRS m 5 i A SRS R L s DR,
2007(5):27—29.

PAN Siyong. Automatic cable-arranging of guide wheel with-
in short distance on the winch and its lubrication[ ]J]. Science
&. Technology of Ports, 2007(5):27—29.

ZE) L WO A R ORI AR LR R S
AR TR, 2011,29(3) ;122 — 127,

LI Guangxin, CAO Wei, ZHONG Chaoting, et al. Research
on the conceptual design of A & R winch control system for
deepwater pipelaying vessel [ J]. The Ocean Engineering,
2011,29(3):122—127.

Muhammad Shahid Shafi, Jianhui Lu, Zhenpeng Song, et al.
Design and tension control of double drum winch system for
deep-sea exploration equipment[ C]// 5th International Con-
ference on Information Engineering for Mechanics and Mate-
rials (ICIMM 2015). Hohhot China: 2015:1474—1480.

Lee Jae-Hak, Yun Young-Won. Hong Hyun-Wook, et al.

[29]

[30]

[31]

Tension control of wire rope in winch spooler using magneto
rheological brake[ J]. International Journal of Precision Engi-
neering and Manufacturing, 2016,17(2) ;157 —162.

GB/T 8706— 2006/1SO 178932004, ] 22 48 R ¥ . bR ic A1 4>
Z[s].

GB/T 8706 — 2006/ISO 17893: 2004, Steel wire ropes-Vo-
cabulary, designation and classification[ S].

PR SE  E AUARE T F 0GR 2 ) LM b5 fh 2% Tk H iR
#1.2007.8—76.

CHENG Daxian, et al. Handbook of mechanical design (Vol-
ume 2)[M]. Beijing: Chemical Industry Press, 2007 :8—76.
W R XU e 3 2 J2 4 B8 0 22 4 384T Ry B 5 s HIL BT 5
(DAL BB FL TR, 2012

HU Zhihui. Research on failure behavior and damage mecha-
nism of double-fold wire rope with multi-layer winding[ D].

Wuhan: Wuhan University of Technology, 2012.

(%% EHE)





