2022 49 A o Bk ¢ R Sep. 2022
43 % 5 5 699-710 Acta Geoscientica Sinica Vol.43 No.5: 699-710

www.cagsbulletin.com

i 22 3 X R AR AL IS R A 3R S A IR B R

ooz skapd b @en ), kY, ki Y,
% §_2,4)’ = 1,2)’ FR— 1,2)
D E T REBE, dERT 100037;
2) A SRR I S T CE A JE R AR L, Wb A R E 050061,
ARG E LS EAESBE RO, INAFR 250014;
A) ] s J B 2 g 7K SCHB T R EE b R 5T I, b A K E 050061

O N TAMELOR R A R R RO AR PR A s, T U A A2 X R B b A 4
TR i s AT R SR o AN SCRGE AT T SR 1Lt B b R T 2R A S R A R, R
REXFEERT FRE . BRI MU AR R . TRIRITR R R SPYEI LR AT, BAE AN
TR . XEUKZ 15 kAR 5 IR 0 2 SR AR R SE RN PR AN R X M IR R HE R AR
FEMLELA b, 0 TR R . T AR Y SR A AR A DM LR IR DR . B EL IR MR
TR S, R T o 1 e 8 TR R X o o R T S X 46 v PO, AL R T G 350 1l 5 101 A 08 11
RNV, A I B e I R s (2) A0 Tk L B DX R R W W 2 —— T VS W R A, TV R ]
] Bt SR R/Ra>1 (MR S0 5 X, 4678 T V5 W7 )23 A W] B Sl TR DR A, VR LL A 0 17 e T 4 S5 T
WRE, FITFRERER S R /K I TG PR XTI UG F I G)MESHIE L BE RAT I A X i, HoRALF 5 RAT
LR 25 XK 7 356 2R 088 U0 B 28— SC AR 3 7 iy, A2 AN XV /K S M /0N B DX IR A Vs 3 T A
KT, A THGRAER . ML KR 123.4°C, 109.2°C M IS0, B0 7 IRMaRm L
ARG G B R B A B A v, X e IX T AR A G R I . R RO A I e B R
GFRIE R X o

KRR PRI RS MO IR s SR ORI HEHTIX; R A

hE 5SS P314 XHRFRFERD: A doi: 10.3975/cagsb.2022.061601

Deep Geothermal Reservoir Structure Detection and Geothermal Well
Optimization Technology in Xiongan New Area

MA Yan", ZHANG Bao-jian"?", YAN Jin-kai", LI Yan-yan"?, ZHANG Yong-wei®),
ZHU Xi*¥, GAO Jun"?, XING Yi-fei"”
1) Chinese Academy of Geological Sciences, Beijing 100037,
2) Technology Innovation Center of Geothermal and Hot Dry Rock Exploration and Development,
Ministry of Natural Resources, Shijiazhuang, Hebei 050061;

3) Shandong Provincial Territorial Spatial Ecological Restoration Center, Jinan, Shandong 250014,
4) Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences, Shijiazhuang, Hebei 050061

Abstract: This study aimed to summarize the geothermal formation law of high-temperature and high-yield
geothermal wells in Yanling buried hill in Gaoyang geothermal field of Xiongan New Area, and provide reference

for the detection of high-temperature and high-yield geothermal wells in the lower part of Xiongan New Area.
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In this study, the geothermal geological conditions and geothermal field background of Yanling buried hill
geothermal field were systematically analyzed. Through the thermal control and thermal conductivity of
Moho wuplift, deep-large faults, inter-concave-convex structural pattern, and deep-shallow fault system,
the indicative effects of geophysical field, regional hydrodynamic field, hydrochemical field and temperature
field on geothermal field were summarized. On this basis, the main optimal layout basis of high temperature and
high yield geothermal wells in the study area were determined: (1)Yanling buried hill is a low uplift near the deep
depressions of Raoyang and Baxian. The Moho surface of the deep depression is relatively uplifted to form a
relatively high temperature at the bottom. The heat flow converges from the bottom of the deep depression to the
low uplift adjacent to the depression, which is beneficial to the formation of deep high temperature anomalies.
(2)Yanling buried hill is close to the regional deep strike-slip fault-Maxi fault, and the gas reservoir in the
inter-river section of Maxi fault is the mantle-derived helium anomaly area with R/Ra>1, indicating that Maxi
fault may lead to deep mantle-derived heat ; faults and karst development on the east side of the buried hill, such
as the outgoing faults, are conducive to the uprising of carbonate groundwater after deep circulation convection
heating; (3)Yanling buried hill is relatively far from Taihang Mountain, and is not in the Anxin—Wen’an structural
transformation zone which is closely related to Taihang Mountains recharge area, and is less affected by the cold
water in the recharge area. It is close to the deep karst groundwater confluence area, which is conducive to the
accumulation of heat flow. The successful implementation of geothermal wells with water temperatures of
123.4°C and 109.2°C at the wellhead of Yanling buried hill shows the scientific validity of deep carbonate
geothermal well location optimization detection technology, demonstrating the optimization of deep high
temperature and high yield geothermal wells in Xiongan New Area and North China Basin.
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In Fig. 1A: the long purple line is the deep velocity structure profile in Fig. 6; the yellow short line is the apparent resistivity profile
of magnetotelluric inversion in Fig. 8; the blue line is the 2D seismic interpretation geological profile in Fig. 9.
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Upper left—core section, the widest crack is 2 mm; lower left—core side, the widest crack is 2 mm;
upper right—core side, the widest crack is 4 mm; lower right—three-dimensional fracture morphology of core.
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Fig. 2 CT scanning image of the dolomite core (depth 2944-2946 m) of Wumishan Formation in hole D19
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Fig.3 Core of dolomite group (3665.51-3669.40 m) of Wumishan Formation in Well D35
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Fig. 4 CT scanning image of dolomite core (depth 4497—4500 m) of Gaoyuzhuang Formation in well D34
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Fig. 5 Microstructure of thermal storage of the dolomite in Gaozhuang Formation Well D34
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The location of the profile line is shown in Fig. 1A.
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Fig. 6 Section of deep velocity structure in North China Basin (modified from LIU et al., 1984)
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Fig. 8 Magnetotelluric inversion apparent resistivity profile in the north of Gaoyang geothermal field
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Fig. 9 2D seismic interpretation geological section in the north of Gaoyang geothermal field
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