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Fig. 1 Assembly design diagram of pipe string

Fig. 2 Piston-type rotary jet well cleaner
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Fig. 3 Gas-liquid switching packer (pumping well)
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Fig. 4 Gas-liquid switching packer(injection well)
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Fig. S Pneumatic piston well washing
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Fig. 6 Piston and hydraulic rotary jet well washing
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Fig. 7 Rotary sand cleaning and well washing
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Table 1 Commissioning data for gas-liquid

directional packers
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Table 2 Test data for hydraulic rotsry jet device

HEAT 7] T (&S s 7K JEE

17/ mm HME /mm 1 it/ kg
5 114.4 i 0
10 115.5 W 0
15 119.2 b 0
20 121.0 it 0
25 122.5 i 0
30 124.3 o 0
35 126.2 N 3
40 127.8 N 31
45 129.7 N 90

R/ FIE/ BSKEEE/ SPWEUZ/ S/

(m®/s) MPa (r/min) (m/s) MPa
80 0.5 145 15.7 0.25
100 1.2 189 19.6 0. 38
150 1.7 230 29.4 0. 86
200 2.5 274 39.2 1. 54
250 3.9 302 49.0 2.40
300 4.2 344 58.8 3.46
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Fig. 8 Field test of hydraulic rotary jet
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Table 3 Piston debugging test data

JE B A7 /mm 1% #EH SME /mm B 25 [H] B/ mm
0 120.0 3.2
2 120.5 2.9
4 121.0 2.7
6 121.5 2.5
8 122.0 2.2
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Table 4 Piston exciting pressure calculation parameter

B an W ZE T AME/ a3 () B/ 5 ZE W sh
(m/s) mm mm JE 58 /MPa
0. 687 120.0 3.2 0. 043
1.165 120.5 2.9 0.123
2.043 121.0 2.7 0.378
3.266 121.5 2.5 0. 965
5.023 122.0 2.2 2.282
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Table 5 Statistics of well flushing results for different piston excitation pressures

e VEH AT K/ (m® /h) 1% FE W 3l Fs 3% / MPa BEIJE K B/ (m? /T KERFR/ % ROk
0.043 2.20 10. 00 AN
0.123 2.51 25.50 N R
3223 2.00 0.378 3.22 61.00 W &
0. 965 4. 40 120. 00 A .
2.282 5. 50 175. 00 B i
0.043 1.24 12.73 AN
0.123 1.33 20.91 AN &
3221 1.10 0.378 1.64 49. 09 ] i
0. 965 2.11 91. 82 EiRT
2.282 2.50 127.27 W .
0.043 1. 65 10. 00 AN 5
0.123 1. 84 22.67 AN
2819 1.50 0.378 2.03 35. 33 ] .
0. 965 2.52 68. 00 A .
2.282 3.70 146. 67 R
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Fig. 9 Mine area layout plan
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Fig. 10 Changes of water flow before and after

drilling washing of well 3221
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Fig. 11 Changes of water flow before and after drilling
washing of well 3423
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Fig. 12 Changes of water flow before and after
drilling washing of well 3623
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Fig. 13 Changes of water flow before and after

drilling washing of well 2621
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Fig. 14 Changes of water flow before and after
drilling washing of well 3019
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Fig. 15 Changes of water flow before and after

drilling washing of well 2819
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Fig. 16 Changes of water flow before and after

drilling washing of well 3223
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Table 6 Flow statistics of drilling integration in

mining area 14 # -2 before and after well washing

WhAE IR 45 TS DURD e AR C B S i g 4% . P 3300
WY 30 m(GR 7). RAME ST I + L,
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Table 7 Drilling information of integrated

well flushing treatment

L . i g Wik Ab R JE DL
H5  f%/m N .
{7 & /m R /m R /m
0207 425.5 415.5~421.5 386.5 425.0
0208 431.0 421.0~427.0 395.0 431.0
0209 435.5 424.5~431.5 393.5 435.2

IR 441
j DRI/ VORURAE SR 2@;%%/

(m*/h) Wit/ (m®/h) JihE/(m®/h ]
(m®/h)
3221 1.2 1.1 2.8 2.5
3423 0.9 0.8 4.5 2.9
3623 0.8 0.8 3.9 1.4
2621 0.8 0.5 4.5 2.8
3019 1.7 0.4 3.5 2.5
2819 3.4 1.5 5.9 3.7
3223 0.8 0.5 5.0 3.6

Ve IF B v B VR OK ARl PR I K
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Design and Application of Integrated Well Washing Device for
In-situ Leaching Uranium Mining

WANG Chunxia, DUAN Baishan, CHEN Li, QIN Gan, WANG Zhiru, XU Liwen
(CNNC Xinjiang Mining Co., Ltd., Yining 835000, China)

Abstract: In the production process of in-situ leaching of uranium, with the increase of leaching years,
the pumping capacity of the wells will be accompanied by the decline, and well washing, plugging re-
moval and permeability enhancement have become normal operations. But the well washing frequency
is high, efficiency is low, and operation is complicated. In view of the limitations of well washing,
this research, based on the working principles of various well washing methods and the concept of in-
tegrated technology, designed an integrated well washing device. This device integrates various well
washing techniques such as high pressure air washing, air piston washing, water piston washing, high
pressure water rotary jet washing, high pressure water drilling, and chemical sedimentation washing
onto a multi-functional pipe string, and is mounted on a trailer drilling rig. All kinds of washing
methods are freely switched in the well, and no pipe string is proposed. The test results show that the
average amount of water after well washing is increased by 153.4%, which solves the limitations of
the single well washing method, and improves the efficiency and effect of well washing.

Key words: in-situ leaching of uranium; integrated well washing device; multi-functional pipe string;

well washing; plugging removal; permeability enhancement; well washing efficiency



