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Table 1 Tracer test geothermal wells in Dongli lake area, Tianjin
s 5 KICC) R A (kg/s) Ak At 2 BUIYR (m) 5 DL-48B i i 5 2 (m)
1 DL-19 89.5 38. 77 k4l 1805. 48~1842. 00 1850
2 DL-34 100. 0 17. 60 S 1655. 00~2327. 10 1150
3 DL-40 98.5 45.78 E S SIE: 1794. 00~2328. 01 2450
4 DL-44 98.0 32. 02 kA 1689. 00~2252. 00 575
5 DL-45 78.0 5.25 LiRiRs &t 1254. 93~1425. 20 1200
6 DL-48 93.0 29. 47 ESuqIIE: 1857. 89~2231. 86 750
7 DL-49 96. 0 17.54 ESuJiIE: 2190. 00~2546. 00 3980
8 DL-54 80. 0 14. 05 Bk s 4L 1236.16~1439. 70 780
9 DL-64 90. 0 26. 90 S IE:| 1708. 00~2494. 00 3300
10 DL-69 94. 0 25. 00 Fikildl 1895. 00~2451. 00 3800
11 DL-76 91.0 23.53 S JiIE:) 1678.00~2397. 00 2800
12 —5H 87.0 27.78 k4l 1723. 89~2258. 96 940
13 =53 94. 5 32. 04 S 1705. 97~2263. 63 1875
14 CGSD-01 100. 0 36. 11 E-S.JiIE: 2259. 00~4051. 68 3100
15 DL-48B 32.0 28. 63 P2 JiIE:) 1852. 00~2533. 68
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Table 2 Classification of sampling well in Dongli

lake area, Tianjin
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Fig. 3 Contour map of water level depth before and after heating in Dongli lake area, Tianjin
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Table 3 Summary of tracer test interpretation results of geothermal wells in Wumishan Formation of Dongli lake area, Tianjin
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Fig. 8 Radar image showing the maximum flow velocity (a) and the dominant direction (b)

of tracer dispersion in Wumishan Formation of Dongli lake area, Tianjin
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Study on tracer test of carbonate geothermal reservoir under centralized
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Abstract

Geothermal re-injection is a powerful measure to realize the sustainable development of geothermal
resources, which have been widely used in various countries of the world. It is of great significance for the
protection of geothermal resources, the reduction of resource waste, the extension of pumping well life and
the reduction of environmental pollution. Tianjin is one of the earliest regions to carry out geothermal re-
injection in China. By the end of 2019, the recharge rate of fractured reservoir of bedrock in Tianjin had
reached 79.61%. The change of seepage field of geothermal reservoir under large-scale concentrated
pumping and re-injection, and whether it will cause the decrease of geothermal reservoir temperature have
become the front research topic of thermal reservoir system. Taking Dongli lake area of Tianjin as an
example, this paper selects 1, 5-naphthalene sulfonate sodium as tracer, and carries out the tracer test of
well group during the central pumping and re-injection in the heating season from 2018 to 2019. The
results show that there are no obvious changes in geothermal well pumping (or re-injection) and water
temperature during the heating period, and the water level shows no obvious changes except under the
influence of normal pumping and re-injection. The tracer recovery rate is very low in the test, which shows
that the hydraulic connection between the pumping wells and the re-injection wells is poor, and the
maximum flow velocity in the limited dominant channel is 448. 42 m/d. The direction of the dominant
channel is mainly concentrated in the north-east direction, and is consistent with the direction of Cangdong
fault and its secondary fault, which is the main thermal-controlling fault in the area. Under the present
exploitation and utilization mode, the temperature of the thermal reservoir will not change significantly.
These conclusions are of practical significance for guiding the scientific development and utilization of

carbonate reservoirs in the buried hills of north China.

Key words: carbonate reservoir; geothermal re-injection; tracer test; dominant channel; thermal

breakthrough



