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Simulation of interwell interference in geothermal well

—take the east wing of Guanyinxia anticline in Chongqing as an example

LYU Yuxiang'*, JIANG Jing®. YANG Pingheng®. XIE Bin®, HU Wei*
(1. School of Grographical Sciences, Southwest University, Chongqing 400700, P. R. China;
2. 208 Hydrogeological Team under the Chongqing Geological Bureau of geology and
Minerals Exploration, Chongqing 400700, P. R. China)

Abstract: Groundwater simulation and application of karst water-bearing medium are hot spots and
difficulties in hydrogeological work. In this research, Jingguan area in the east wing of the Guanyinxia
anticline was selected as the research object, and the multiple pumping test data of 3 geothermal wells were
obtained. Based on Visual Modflow software platform. the numerical simulation model was established.and
interwell interference degree of the geothermal well with the exexisting UKlin different conditions was
calculated. The results show that;when the distance between a new drill and ZK1 and its mining amount is
1 km and 500 m®/d, 2 km and 1 000 m*/d, 5 km and 1 500 m®/d, 2 000 m*/d and 2 500 m?®/d,

respectively, there is no effect on the flow field near the ZK1; when the distance between a new drill and
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ZK1 and its mining amount is 1 km and 1 000 m®/d, 2 km and 1 500 m’/d, 5 km and 3 000 m*®/d,the water
head of ZK1 well decreases by 19 m, 13 m and 8 m respectively, illustrating that the smaller the spacing of
geothermal wells and the larger the mining volume, the greater the probability of interference with adjacent
wells. It proves feasible to simulate the characteristics of geothermal flow field using the Visual Modflow
model.

Keywords: geothermal; interwell interference; numerical simulation; visual modflow; guanyinxia anticline
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The schematic of geothermal geology in the study area
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Table 1 Statistics of construction drilling in the study area
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Fig. 2 Columnar contrast of hot reservoir in drills
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Fig. 3 The sketch of boundary conditions of the study area
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Fig. 4 Osmotic coefficient contour map of the target aquifer (unit: m/d)
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Table 2 Comparison of water head calculation value and observation value of ZK1 well

¢/min ZK1 KI5/ m ZK1 7K 3k S / m i 2% / m
0.01 453.33 452.00 1.33
20.00 391.00 402.00 —11.00
120.00 348.74 356.00 —7.26
240.00 341.45 346.00 —4.55
360.00 338.21 326.50 11.71
600.00 334.56 326.46 8.10
960.00 331.35 326.40 4.95
1 200.00 329.94 326.36 3.58
1.500.00 328.66 326.31 2.35
1 .800.00 327.80 326.26 1.54

1 352.50 351.43 1.08
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Table 3 Comparison of water head calculation value and observation value of ZK1-1 well

¢/min ZK1-1 K3 HHAE/m ZK1-1 7K K W {E / m i 22 /m
0.00 397.00 397.00 0.00
20.00 334.00 331.00 3.00
120.00 184.00 181.00 3.00
240.00 101.00 98.00 3.00
360.00 57.00 54.00 3.00
500.00 46.00 45.00 1.00
600.00 46.00 44.80 1.20
1 200.00 45.00 42.10 2.90
1.500.00 45.00 42.00 3.00
1 800.00 45.00 42.00 3.00
] 130.00 127.69 2.31
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Fig. 7 The fitting figure of the geothermal water in recognition phase (unit:m/d)
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Table 4 Variation of groundwater flow field under different mining schemes
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Fig. 8 The effects of the mining well to be installed on ZK1 under different mining schemes
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