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Table 1 Lithology parameter

PHBBER/ KB/

i) N .
e (m/d) (m?®/m®) AR
HE 0.03 0.05 0. 045
WE 0.03 0.05 0. 045
PV HJZ 0.07 0.07 0.063
Eib iR 0.10 0.10 0. 090
iy 0.30 0.15 0.135
b 0. 40 0.15 0.135
oL 0. 45 0. 20 0.180
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AR DR 0. 60 0. 25 0.225
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Fig. 1 3D geological model and cross-section of the simulation area
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Fig. 2 Initial model setup
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Fig. 5 Flow rate distribution and variation coefficient of injection/extraction wells under typical scenarios
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Table 2 Combination settings of different weight ratios for the actual site

I j;ig; M R/ (/) HI Wi/ H2 i/ A/ I/
G RIDE RROE R (m?/d) (e /d) (10T 76 (10°m*)
1 0:10 10. 50 14. 14 20.13 45. 20 75.63 980 0. 89
2 2:8 20.79 21.45 35. 84 98. 46 101. 20 1 040 1.41
3 4:6 25. 86 24. 25 56. 99 135. 81 105. 90 1070 1.49
4 6:4 29.79 30. 16 60.72 180. 46 121. 21 1110 1. 56
5 8:2 35. 67 50.41 52.56 220. 85 156. 42 1210 1.65
6 10:0 52.32 56. 82 66.59 282.19 180. 94 1 280 1.74
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Fig. 6 Effective leaching range under different weight ratios for the actual site
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Flow Decision-making Method for the "Horizontal Well-Vertical Well"
System Based on Multi-objective Optimization Algorithm
ZHANG Yu', MA Liang®, LI Zhaokun', ZHAO Longhao', LI Xinghao', LI Qinci'
(1. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;
2. China General Nuclear Power Group (CGN) Uranium Resources Co., Ltd., Beijing 100029, China)

Abstract: The design of injection and extraction fluid volume is closely related to both the effective
leaching range of the lixiviant and the operational cost of the well field. To facilitate economically effi-
cient decision-making regarding injection and extraction fluid volume in the "horizontal well-vertical
well" system within the in-situ leaching uranium mining domain, a simulation-based optimization deci-
sion method for the "horizontal well-vertical well" system is proposed, leveraging multi-objective opti-
mization algorithms. The research indicate that, compared to the initial scheme of uniformly distribu-
ting injection and extraction fluid volume, the decision scheme R2 achieves an 8.84% increase in the
leaching range while reducing operational costs by 51.14% . This method has identified four "key
wells" in the LK mining area, emphasizing the importance of closely monitoring the flow rates of such
wells during scheme decision-making and adjustments. Based on the Pareto solution set derived from
the multi-objective optimization, six combinations of injection and extraction operational schemes with
varying effective leaching ranges and cost-weight ratios are selected to guide decision-makers in their
scheme selection.

Key words: in-situ leaching uranium; horizontal well; multi-objective optimization; Pareto; deep ura-

nium deposit; pumping-injection liquid volume; effective leaching rang





