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

[Objective]Building genetic model of the geothermal system plays an important guiding role in the evaluation of the geothermal
resources of the geothermal field and the later selection of favorable zones. Daming Sag is a secondary structural unit at the southern
of Guantao Uplift in Linging Sag, Bohai Bay Basin. The sandstone thermal reservoir of Guantao Formation can form a complete
geothermal system. [Methods]Combining previous research results and regional geothermal drilling data, through analysis and
research on the main geological factors of the “source, reservoir, migration, and cover”, the conceptual model of the geothermal
system was established in Daming Sag, Linqing Depression. On this basis, a evaluation of geothermal resources was carried
out. [Results]The thermal reservoirs of the Guantao Formation are uniformly distributed in the area, the floor depth is between
1550—2000 m, the thickness of the reservoir is between 268—324m, the porosity is between 14%—32%, and the reservoir—thickness
ratio can reach up to 70%. The geothermal wells drilled into the Guantao Formation in the area, its water temperature is about 54—
60°C, and the water chemistry type is mainly Clx SO,— Na. The upper Quaternary and Minghuazhen Formation strata have a
geothermal gradient between 22— 60°C/km, forming a good cap layer. The heat source comes from the high geothermal value
background of the Cenozoic rift basin, about 52—57 mW/m’. The Linzhang—Daming fault in the south and the Guanxian fault in the
east are favorable channels for the upward transportation of deep heat. The geothermal system receives the atmospheric precipitation
replenishment from the Taihang Mountains in the west and the southwestern Luxinan uplift in the east. After being warmed by deep
heat conduction and local heat convection, it is enriched in the reservoir. [Conclusions]The evaluation results of the geothermal
resources in the Damingci Depression show that the sandstone geothermal system resources of the Guantao Formation are more than
127.42x10° GJ, the annual geothermal resources that can be exploited are 31.86x10° GJ equivalent to 1.09x10° t of standard coal.

The annual exploitation of geothermal resources can meet the heating area over 3.14x10” m’, and the development potential is great.

Key words: geothermal system; genetic model; resource evaluation; heating area; Daming Sag; geothermal survey engineering
Highlights: (1) Based on the characteristics of the main geological factors of "source, reservoir, migration and cover", the genesis
model of the geothermal system in Daming Sag of Linqing Depression was established for the first time. (2) The resources of the
sandstone geothermal system of the Guantao Formation are more than 127.42x10° GJ, the annual exploitable geothermal resources
are 31.86x10° GJ, equivalent to 1.09x10° t of standard coal, and the overall development potential is large.
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Fig.7 Distribution of sandstone geothermal reservoir of wells profile in Daming area
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Fig.8 Statistical histogram of sandstone thermal reservoir porosity in Guantao Formation: (a) The upper part of Guantao Formation;
(b) The lower part of Guantao Formation
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Table 1 Chemical composition and information of groundwater samples in Daming Sag

Ca™ Mg* Na’ K’ HCOy Cr SO~ TDS -
Pk KA 2R
mg/L
DM2 258.35 37.52 1055.04 19.94 145.26 1233.90 1320.19 4000.47 Cl-SO,-Na
DM4 331.20 45.04 1282.60 31.42 188.35 1867.29 901.44 4559.19 Cl-SO,-Na
DM35 185.67 27.06 804.69 16.92 199.27 793.04 1064.85 2995.16 Cl-SO,-Na
DM6 230.86 30.85 1009.83 17.23 192.95 1268.18 1040.98 3697.24 Cl-SO,-Na
DMS8 82.13 11.37 557.96 10.90 331.03 383.75 660.15 1874.59 Cl-SO,-Na
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4 U R G A PR 1T e TS BT 5 1 R A M A
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Fig.9 Piper triangular diagram of the major ions in underground water from Daming Sag (a); Relationship between TDS and ion
concentration in Daming Sag (b)
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Table 2 Parameter and supply elevation calculation results of

Daming Sag

4 6D/%0 9G/%0 FIEFE R/ %o h: HUFE s i H/m H: 445 X 4K /m

DM7 -76.1 -10.3 0.03 52 1402
DM8 -77.9 -10.2 0.37 46 1346
MS -76.1 -10 0.21 50 1250
XSY -76.0 -10.1 0.31 47 1297
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3 REXRMEERAMRTRTNSHERESITELER (AHEERE)

Fig.3 Evalution parameters and calculation results of Guantao Fm. geothermal resources in Daming Sag by reservoir

volumn method
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Fig.4 Evalution parameters and calculation results of Guantao Fm. geothermal resources in Daming Sag by recirculation

method
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