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parameters in the Baimiaozi sag of Huhe depression
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Abstract: The geothermal geological conditions of Baimiaozi sag in Huhe depression are favorable for geothermal
exploration. Previous geothermal investigations primarily focused on boreholes around the northern shallow-
buried zone of the sag center, where the thermal reservoirs are shallow and relatively thin. However, exploring
deep Neogene sandstone geothermal reservoirs in the southwest of the sag represents a key direction for

geothermal exploration and development in Hohhot. Based on the borehole TD1 in the southwest of Baimiaozi
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sag, this study analyzed the seismic data by interpretation of two dimension seismic profile, drilling, geophysical
logging, blowout test, and water sample test, to study the characteristics, deep thermal convection mechanism, and
main parameters of the Neogene geothermal reservoir. The results show that the Neogene geothermal reservoir in
the southwest of the sag is thick, which is a favorable target for exploration and development of geothermal
resources. The deep Neogene geothermal reservoir in borehole TD1 is composed of a considerable thickness of
conglomeratic sandstone, with a total thickness of 299.5 m, accounting for 40.69% of the total thickness of the
formation. 14 geothermal reservoir layers have been developed in the Neogene Miocene from 2 030.9 mto 2 282.5 m
deep in TD1 borehole, with a total thickness of 160.4 m, accounting for 63.75% of the formation’s total thickness
and an average porosity value of 26.27%, which is the dominant water-yielding section of the borehole TD1. The
wellhead temperature in the borehole TD1 is 75.0 °C, and the max bottom temperature is 80.7 °C. The geothermal
gradient from 2 030.9 m to 2 282.5 m with high porosity development is significantly lower, suggesting the
existence of deep heat convection. The pumping test in borehole TD1 demonstrates the reservoir’s high water
yield, with a stable well flow rate of 233.12 m*/h. The heating potential with the single well is estimated at 33x10* m?,
making it the highest-yielding geothermal well currently discovered in the Huhe depression. These findings
highlight the characteristics of high-yield thermal storage and the single-well heating potential of the Neogene
geothermal reservoir in the southwest of Baimiaozi sag, providing valuable insights for the future exploration and
development of high-yield geothermal resources in the Huhe depression.

Keywords: geothermal resources; neogene geothermal reservoir; high-yield geothermal well; thermal storage

parameters; Baimiaozi sag
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Table 1 Main Water-yielding stratum logging results of Neogene thermal storage in borehole TD1

25 2 FHBt/m BEm  #HF QM) AR (ism™)  FLEE% BEF/A00° um?)  RBEEE%  WRER
1 1546.4 ~1556.1 9.7 7.8 354.6 27.6 489.54 16.5 Kz
2 1559.4 ~1566.0 6.6 72 337.7 24.8 309.66 15.9 K2
3 1570.7~1576.5 5.8 8.5 351.1 27.1 446.36 20.6 KZ
4 1580.1~1583.1 3.0 7.0 336.3 247 310.27 37.1 Kz
5 1594.5~1598.9 4.4 5.7 345.1 26.2 404.64 222 K2
6 1612.7~1616.1 3.4 5.5 3313 239 269.11 33.4 KZ
7 1633.9~1635.3 1.4 3.2 339.5 25.4 357.49 39.4 K2
8 1638.7~ 16425 3.8 3.7 3413 19.0 303.46 40.3 K2
9 16723 ~1679.7 7.4 43 3277 235 448 40 24.6 KZ
10 1689.5~1691.3 1.8 3.6 348.0 23.9 612.68 9.8 Kz
11 1710.9 ~ 1 716.0 5.1 4.0 326.1 23.0 339.80 20.5 K2
12 1731.6~ 17345 29 5.7 298.5 18.7 114.55 238 KZ
13 1738.5~1740.7 22 44 347.1 25.4 43633 30.6 K2
14 1759.0 ~ 17623 33 44 338.8 21.4 366.21 23.1 K2
15 N 1781.1~1785.8 4.7 3.9 306.4 202 132.44 39.7 KZ
16 1797.0 ~1803.1 6.1 4.6 298.9 20.1 139.29 25.0 Kz
17 1822.1~1825.8 3.7 3.9 307.5 223 243.88 35.9 K2
18 1834.7~1843.6 8.9 3.9 304.5 21.8 457.45 25.1 KZ
19 1861.2~1866.6 5.4 3.6 309.1 20.5 316.54 333 K2
20 1868.7~ 18725 3.8 44 306.9 16.0 13835 435 K2
21 1905.8~1914.4 8.6 4.7 280.1 16.9 80.36 228 K2
2 1917.1~1920.2 3.1 4.0 289.2 19.4 250.97 31.9 K2
23 1922.7~1926.6 3.9 45 2932 20.1 148.30 25.8 K2
24 1929.8~1931.7 1.9 49 2827 14.8 66.80 412 KZ
25 1935.4~1938.8 3.4 3.1 303.3 17.4 209.27 402 Kz
26 1958.4~1962.2 3.8 2.7 3716 20.4 317.99 29.4 K2
27 1966.7 ~ 1 968.9 22 45 294.9 17.3 161.86 36.0 KZ
28 1981.3~1984.1 2.8 2.9 329.8 20.9 406.37 45.1 Kz
29 1997.3 ~2004.1 6.8 4.6 257.5 15.7 67.37 232 K2
30 2021.7~2030.9 9.2 49 271.0 182 84.56 23.8 KZ
31 2042.4~2063.4 21.0 28 340.0 25.4 340.28 21.7 KIZE
32 2064.9~21093 444 3.0 3532 27.0 515.12 272 K2
33 21109~2113.0 2.1 2.4 353.4 28.1 526.18 23.6 K2
34 21293~ 21373 8.0 1.9 351.8 27.5 506.15 29.1 K2
35 2138.7~2143.0 43 1.8 367.3 24.1 756.49 39.3 K2
36 2149.0~2171.3 223 1.9 3503 26.5 480.12 234 KZ
37 Now 2177.9~2186.9 9.0 2.0 354.0 253 45473 28.6 K2
38 2197.5~2214.8 17.3 1.6 352.0 283 574.54 13.5 K2
39 2216.4~22244 8.0 1.7 345.0 27.0 526.70 139 KZ
40 2232.7~223838 6.1 2.0 336.3 25.5 351.78 11.9 K2
41 2242.6~22457 3.1 22 307.0 20.0 231.15 23.8 K2
42 2260.9 ~2263.6 2.7 3.9 3102 18.1 15135 323 KZ
43 2267.2~22772 10.0 1.7 344.7 272 463.48 17.0 K2
44 2280.4~22825 2.1 1.8 353.6 17.6 77.36 10.7 KIZE
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Table 2 Blowout test results of hydrogeological parameters for TD1 borehole
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Table 3 Comparison of geothermal borehole and thermal storage parameters
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Table 4 Basic parameters comparison between main geothermal wells in the Huhe depression and borehole TD1

1 T BRI EEAT SR /TDT 2552 15464~22825  Nyw-Nw  WMERE  233.12 5.64 75.0 17783.85 AW, 20214F

2 BRI LSUN/HBDR2 3016 22883~2997.0  Nyw-Nw  HEFE  201.60 1.58 82.0 17 068.74

3 EBAEAMEMS IR /HBDR3 2221 1378.10~2210.1  Nw-E/ 48  132.99 2.84 62.0 8 135.50

4 TS LLINF/RI0 2206 1600.3~2106.3 E/ HIEE 16475 4.51 66.0 10 844.80
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8 FERFRAERERST/HRS 2404 14400~23560  Now-Now  HIIPE 8951 1.04 53.0 4538.77

9 A3k T X /HR9 2604 1577.7~2581.8  Nw-Nw CHEME 11930 1.58 64.0 7575.53
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