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Current status and prospects of geothermal resource exploration and development in
Xiong’an New Area

Abstract:[Objective] This study aims to review the history and current status of geothermal
resource exploration and development in Xiong’an New Area, and to assess the advances,
challenges, and future directions of geothermal exploration and utilization. [Methods] Based on
the results of comprehensive geothermal exploration across the whole area, this study synthesizes
the theoretical approaches, exploration and development technologies, and representative
application. [Results] The principal achievements are as follows: (1) The “dominant-flow heat
transfer” theory for buried hills is proposed, revealing the nonlinear characteristics of upward deep
heat transport and providing a theoretical basis for identifying highest-temperature and largest-
capacity geothermal wells in North China. (2) An evaluation method for recoverable geothermal
resources under withdrawal-recharge equilibrium is established, comprehensively considering
recharge rate, inter-well heat-exchange efficiency, and reservoir temperature attenuation, thereby
improving the applicability of resource assessment to geothermal planning and development. (3)
For geothermal exploration, the wide-field electromagnetic (WFEM) method is applied for the
first time to the Jixianian geothermal reservoirs in Xiong’an New Area; demonstrating high
precision and low cost in locating deeply buried geothermal reservoir structures. To address the
low core recovery caused by the fractured weathered crust at the top of buried-hill reservoirs, a
small-diameter pilot-hole drilling technique is proposed, achieving an overall core recovery of
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85.06%. (4) Hydra-jet and acid-fracturing stimulation is implemented for the first time on the deep
Gaozhuangzhuang Formation geothermal reservoir, increasing reservoir productivity eightfold and
raising the geothermal-fluid temperature from 60.0 °C to 66.5 °C. (5) To address the spatial
mismatch between resource-rich areas with low heat demand and heat-demand centers with
limited geothermal resources, the concept and associated technologies of long-distance heat
transmission are proposed, and a new large-scale exploitation model based on “centralized
extraction—centralized transmission—centralized reinjection” is established. [Significance] These
theoretical and technological innovations provide guidance for the efficient and scaled
development of geothermal resources in Xiong’an, and offer theoretical and technical support for
the green and large-scale geothermal development in the Beijing—Tianjin—Hebei region and

nationwide.

Keywords: geothermal resources; exploration and assessment; development and utilization;
production—reinjection balance; reservoir stimulation and enhancement; long-distance heating
transmission; Xiong'an New Area
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Fig. 1 Structural outline map and distribution of geothermal exploration sites in Xiong'an New
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Fig. 2 Geothermal geological cross-sections in Xiong’an New Area
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Fig. 4 Static temperature logs of geothermal exploration wells in Xiong’an New Area
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Fig.5 Schematic diagram of heat transfer in buried-hill geothermal reservoir
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Fig. 6 Inverted resistivity section of a wide-field electromagnetic survey line in Liangmatai,
Xiong'an New Area
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Fig. 7 ®152 mm single-tube double-barrel coring tool and retrieved core samples
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Table. 2. Statistics of coring operations for six geothermal exploration wells in Xiong’an New Area
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6 D22 36.17 31.24 86.37
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Fig. 8 Mechanisms of reservoir stimulation by hydraulic fracturing and acid etching
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centralized reinjection in low-grade areas, and whole-process development regulation
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Table 3 Thickness of the Gaoyuzhuang Formation geothermal reservoir and individual well
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H5 AP L VALY T HEHEE/m IR (m'/h) FHEERE T
D01 493.5 119.3 64.1
D02 AR Dp B H 1125.0 10.7 65.5
D03 743.1 44.1 68.2
D05 2b 0 A T R Y 994.3 -
D06 A g ke B 914.4 .
D16 925.2 171.4 69.6
D11 D 850.8 125.0 71.0
D14 1240.0 68.8 59.6

D22 1556.2 44.1 70.3




D19 24, i P 261.8 473 80.1

D20 e - 88.0 83.2 71.0
— BRI
D18 174.0 120.0 93.3
D34 = BHA ™ e Ao g 814.4 94.5 123.4
1800 171.4 4 180
EETELAERERE B =
1600 | 1 160
1400 < 140
125 _
119.3 pam— 120 e
1200 b 120 *
” ] =
21000 - —_— 94.5 1 100 #
o — f h 832 -
800 | - 14 80
600 | 4 60
44.1 44.1 413
400 | - 40
200 | 10.7 [ } 4 20
0 CEiEND
Dol po2 D03 D05 D06 DI6 DI D14 D22 D19 D20 DIS D34
iy B4 B BRI

B 10 #2237 X S 2 o & T L 9 B2 R B
Fig. 10 Thickness and productivity of the Gaoyuzhuang Formation geothermal wells in a
representative geothermal well in Xiong’an New Area
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