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Research and application of well location deployment parameters for cluster development of
medium-deep hydrothermal geothermal resources: A case study of HTC geothermal field

GAI Changcheng, ZHAO Zhongxin, REN Lu, YAN Yican, HOU Benfeng

(PetroChina Jidong Oilfield Company, Tangshan, Hebei 063004, China)

Abstract: Under the framework of the national “double carbon” strategy, the efficient development and utilization of clean energy have
become a focal point across various industries. Middle and deep hydrothermal geothermal resources, characterized by their abundant reserves
and environmentally friendly attributes, represent a significant clean energy source. Recent trends have shown a shift from a distributed
development model to a cluster development model for geothermal resources, offering advantages in terms of economy, stability, risk
management, and scalability. However, the development mode, well patterns, and well spacing, key parameters in cluster development, are
still under investigation due to their significant impact on the process. There is an urgent need to conduct research on these mechanisms and
optimize the key parameters. In this study, the HTC geothermal field serves as the subject for our analysis. We employ numerical simulation
technology to integrate the underground temperature field, pressure field, and water flow field into a comprehensive mathematical model.
This model helps analyze the effects of various development modes and patterns, as well as the spacing of mining and irrigation wells, thereby
identifying optimal parameters that can guide field production. Practice has demonstrated that this approach effectively ensures the stable
operation of geothermal development projects and enhances their economic benefits.

Keywords: medium—deep hydrothermal geothermal resources; cluster development; numerical simulation; optimization of development

modes; optimization of well pattern; optimization of well spacing
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Fig. 1 Structural outline of Nanpu Sag, Huanghua Depression, Bohaiwan Basin
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97.03~143.11 mg/L; & /KES T 2.22~2.78 Li(s-m) , 1 7K
PEER R,

2 R

FIFH HTC st 34 A 2 11 3 4 2 b 7K i [ 3 3t
5o A 2 2 A ZFLARRR E O R, LB i Rk I
e R KRG N (R 1) o SH—4lR5%, 76
R 2256 m/d B, FOKESKRELT=98.2 m’/d, BiE &
BK=1.07 m/d, B0 BE7K 22 5K S=9.00x107°; 25 — 41150,
TEPL N 2 352 mY/d B, 57K 2 3K R B T=135.0 m/d,
B ZBK=1.47 m/d, #LHEREK RES=8.12x107, 45 &
ST E , HTC H A $5 K3 7K 54 100 m/h, 7K A0 B R
930 m'",

IR 00 43 3 AR AT, ] 98 3 i 0 725 12 9 7K A7
$136.91 mo A5 415 1 AR E 7E 50 m/h, iR 4Y
ST, IS K HESK AR 50.6 ms 55 HIREG U T T E
it A [ 1] 3 O 1 0 ) R E Ol 33,4456 m'/h, RS
SE ORI, AR KA R 53.3 ms 55 = ALK 56 43
117 50.60.70.80 m*/h 22 U i i [0 , 223000 205 RO
A A SRR 55.8 m(F2) . ZEA il ss |,
H AT [T E £ 2R 75 m¥/hY

F1 MR RKBEERGEE
Experimental data of geothermal well water
depressurization
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Table 2 Geothermal well recharge experimental data
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Fig. 2 Conceptual model of geothermal field temperature field
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Fig. 3 Underground field diagram after 30 years of operation
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Fig. 4  Subsurface distribution of different well patterns
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Fig. 5 Distribution of underground temperature field in different well patterns
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Table 4 Comparison of development effect of different
well patterns
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Fig. 8 Produced water temperature curves at different well spacing
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