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Abstract: This paper is the result of geothermal survey engineering.

[Objective] The Datong Basin is a Cenozoic rifted basin with superior geothermal geological conditions. But due to the scarcity of
geophysical and drilling data in the basin, the research on the basin structure, sedimentary stratigraphy distribution, geothermal
geological characteristics and resource evaluation is relatively weak, which partly restricts the understanding of the potential of the
geothermal resources of the Datong Basin, as well as the exploitation and utilization of the geothermal resources. [Methods] In this
paper, the new 2D seismic, regional geological survey, drilling and logging wells and other oil and gas and exploration data are
comprehensively applied to carry out the research on the geological structure, fracture, sedimentary stratigraphy, and geothermal
geological characteristics of the northern Datong Basin, and then evaluated the potential of geothermal resources, estimated the
amount of geothermal resources, and pointed out the favorable zones of geothermal resources. [Results] The Datong Basin is
divided into five tectonic units: the Huairen sag, the Sanganhe sag, the Yingxian sag, the Huanghualiang low uplift and the Sanganhe
low uplift. The northern part of the basin (within Datong City) is characterized by good geothermal geological conditions and
resource potentials, with the development of two sets of thermal reservoirs: Neocene sandstone and Basement rock, and a thick
Quaternary thermal cover, and the Cenozoic is characterized by strong tensional and volcanic activities, and is generally at the high
value of geothermal heat flow. The area is in the high value of geothermal flow, and has the potential of geothermal resources of
Neocene sandstone and Basement rock, with a total static resource of about 68.8x10" kJ, which is equivalent to about 2.347 billion
tons of standard coal. [Conclusions] The comprehensive evaluation concludes that the western part of Huairen sag and the northern
part of Sangganhe sag in Datong Basin are hydrothermal geothermal resource first—class areas, which are favorable target areas for
geothermal exploration and development, with the buried depth of thermal reservoir more than 2000 m, the predicted average water
temperature greater than 60°C, and the inflow volume of a single well up to 60 m’/h. The northeastern part of Huairen sag and the
southwestern part of Sangganhe sag are geothermal resource second—class areas. The geothermal resources of Huanghualiang low

uplift and Sangganhe low uplift area are relatively poor.

Key words: seismic exploration; geothermal resources; thermal reservoirs; potential evaluation of geothermal resources; geothermal
survey engineering; Datong fault depression basin; Shanxi Province

Highlights: (1) Using new oil and gas and geothermal exploration data such as 2D seismic and drilling logging, the stratigraphic
distribution, sag— controlling faults, and structural unit division in the Datong Basin were re— defined; (2) On the basis of
systematically studying the geothermal geological characteristics of the northern part of the Datong Basin, it pointed out for the first
time that the study area mainly developed two sets of thermal reservoirs, Neogene sandstone and Archean bedrock, evaluated the
potential of geothermal resources, and identified favorable areas of geothermal resources, which is Datong. The exploration and
development of geothermal resources in the northern basin provides a geological basis.
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Fig.1 Sketch map of the structure and division of structural units in the Datong Basin
1—Synsedimentary normal fault; 2—Thrust fault; 3—Primary tectonic unit boundaries; 4—Secondary building unit boundaries; 5—Bedrock distribution
line; 6—Datong City boundary; 7—Drilling; 8—Town; 9—Datong City; 10—Section location
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Fig.2 NW-SE trending geological structural profile of the Datong Basin (the location of the profile, fault number and name same as Fig.1)
1—Sanggan Group; 2—Cambrian; 3—Ordovician; 4—Carboniferous; 5—Permian; 6—Lower Jurassic Datong Group; 7—Middle Jurassic Yungang
Group; 8—Lower section of Neogene Kouzhai Formation; 9—Middle section of Neogene Kouzhai Formation; 10—Upper section of Neogene Kouzhai
Formation;11—Neogene Nanyulin Formation; 12—Fourth series; 13—Conformability; 14— Unconformability; 15—Reverse fault;16—Normal fault;
17—Fault number
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Fig.3 NW-SE—trending seismic geological interpretation profile of the Kuyingxian Sag, Datong Basin (the location of the profile,
fault number and name same as Fig.1)
1—Sanggan Group; 2—Paleogene Fanzhi—Neogene Miocene Hannuoba Formation; 3—Lower section of Neogene Kouzhai Formation; 4—Middle
section of Neogene Kouzhai Formation; 5—Upper section of Neogene Kouzhai Formation; 6—Neogene Nanyulin Formation; 7—Fourth series;
8—Conformability; 9—Unconformability; 10—Normal faul; 11—Fault number
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Table 2 Statistics of sandstone thermal storage thickness in Well Huaidi 1, Huairen Sag, Datong Basin
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Table 3 Statistics of thermal storage properties of sandstone in Well Huaidi 1, Huairen Sag, Datong Basin
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Fig.6 Genetic model of geothermal system in northern Datong City (the cross—section position see Fig.1)
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Table 4 Estimated parameters of geothermal resources in the northern part of Datong Basin, Datong City
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A YIVERLS o

S UIBAILER A2 50 km?, & B STl
Pt 24 M3 W 5 (P 2 L BT R ) |, SR OR AR AT
Hi LR B BT AR AT RE R B AL AR TR, HE
AR AR BT, AL A AR R AR S e Ll A T
IRANE X
422 FR KK

B F A A IS B Ry B 2 5 I T 5 )
Y 1200~2000 m, “F-F17K K F 30~60°C , R &
B MG FEZ , PAE TR 600~800 m, #Af#EY)
PE— 8, B 7K B 40~60 m¥/h, A3 T IR MG
ZRAC, AR LY 140 km® 5 507 U166 VU R 58, THIFRZY
120 km’, ST ALY 260 km* (€] 6) .

423 AR =ZEK

BT AP ARG T OR Ty A AV TR ) 34
/T 1200 m, FHA7KIR/NT 30 °C, AN R BFEME S
Wi )2, BAEFIEEE /N T 600 m, SAEHPE—E, Bt
TKE/NT 40 m¥/h,  FZ50A0 T K6 20 AL 22K
PR AP X, KR T2 1000 k',

5 4 ik

(1) K [7) i ki A AR UBTT I 2t 4% 454

%5 KEITA R MR A F R FIRITFOHRA

Table 5 Evaluation criteria of favorable geothermal resources in Datong Basin, Datong City
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Fig.7 Comprehensive evaluation map of geothermal resources in Datong Basin, Datong City
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