43 5 5 2 W)
2023 4 6 A

Vol. 43 No. 2

SR - Sedimentary Geology and Tethyan Geology
Jun. 2023

TRARBL, 2 HRRE, T S, 2, 2023, 1] A kb DX S -8 1 20 3 B R RPN 4R I (0], DR S AR SR T R, 43(2):
261-270. doi: 10.19826/j.cnki.1009-3850.2023.05008
ZHANG L Q, ZUO Y H, SUN Y G, et al., 2023. Geothermal Resource Evaluation of the Middle Permian Qixia-
Maokou Formation in the Central Sichuan Basin, China[J]. Sedimentary Geology and Tethyan Geology, 43(2):
261-270. doi: 10.19826/j.cnki.1009-3850.2023.05008

o 3y ) i3

JI| H it X 4 B —5F O 4R b 34 3R IR TN 4R 1+t

AR, AT INLEH, A, BEEK

(1. FEAMEREBHAE> AR BEERETF AR, W A 610041, 2. AHESH T k2w Sl i 57 Rk TR
FE S E, N RR#HE 610059)

WE: GuAamEdRAALy, FFAEHNMA. HIRYEAMIRMFHIE, 0 FAEFREEFEL2THIR,
EHAEFLA AT EAEBEREENRE. WG ELNPEEENGBAAN, FIHEEEAREMRBE, ZXEUEMN
AEM., REUERAHERENEM L, BTN FHERBESE AT HE 24C/km BLE, KM A I A E 60
mW/m’ LE, AW EHESEERER., ERIANBEEFEREIHAFTARGEAZFAUEMEER £, EAEEE
FAEA B (3000~6000m) . #HAEEEHAIKE (65~155C) FoifErax /B (280~380m) H)I| XA E-F 040
AEHATHAT RSN, ARE, ETENMES T BT ZEHFER, £45I45EY. 2T RMESEK, FIR—
©RANESTRITHAGIARE-FOAARRELH, REFAAGREATERIABE-FOANMAREREFMLEE.
R FE, NFHRAEE-F O0ANBIEE A 65~155C, HAKIELEH 3.01x10°" I, 47 A4FHE 103025 12o; TR
MK TEE 2.03x107° T, HFAATER 206.5 2, BRI FHR MK FEFE, RETREUFARRFRIHHFQFEF
IR AL, TR . AR & 45 6 FF LA B Fudth ot ORI IR 8 TREBZE DL, 9 R R B o KR 75 FF #9 R A B R
AT R AT T

x O MR, BE-FOA; RERE; SR R TIRITFN

FESES: P34 XRAFRIRES: A

Geothermal Resource Evaluation of the Middle Permian Qixia-Maokou
Formation in the Central Sichuan Basin, China
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(1. Exploration and Development Research Institute, PetroChina Southwest Oil & Gas field Company, Chengdu 610041, China; 2.
State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059,
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Abstract: In the exploration and development of petroliferous basins, there are a large number of geological, geophysical, and
geochemical data. They comprehensively understand the geological structure and geothermal reservoirs and have unique advantages
in developing and utilizing geothermal energy. As an important petroliferous basin in China, Sichuan Basin is also rich in

hydrothermal geothermal resources. Based on collecting relevant data and summarizing previous oil and gas exploration results, it is
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determined that most of the geothermal gradients in the Central Sichuan Basin are above 24 °C/km and most of the terrestrial heat
flow is above 60 mW/m’, which is a relatively high-value anomaly area in Sichuan Basin. Considering that the geothermal reservoir
temperature and buried depth are important factors for the economic benefits of geothermal development, the geothermal reservoir of
Qixia-Maokou Formation in central Sichuan Basin with relatively shallow buried depth (3 000 ~ 6 000 m), relatively high geothermal
reservoir temperature (65 ~ 155 °C) and relatively thick geothermal reservoir (280 ~ 380 m) is selected to evaluate the potential of
geothermal resources. In the study, a three-dimensional geological model is established by using different strata thickness parameters.
Combined with the current geothermal field and rock thermal physical parameters, the temperature distribution in the middle of the
Qixia-Maokou Formation is calculated by using a one-dimensional steady-state heat conduction equation. Finally, the geothermal
resource intensity and resource quantity of the Qixia-Maokou Formation are calculated by using the volume method. The results
show that the geothermal reservoir temperature of the Qixia-Maokou Formation in central Sichuan is 65 ~ 155 °C, and the total
geothermal resource is 3.01 x 107" J, equivalent to 103.025 billion tons of standard coal. Exploitable geothermal resources 2.03 x 107
J, equivalent to 20.65 billion tons of standard coal. According to the characteristics of geothermal resources in the Central Sichuan
Basin, it is proposed to give priority to the central and eastern parts of the study area to carry out comprehensive development and
utilization of medium and low-temperature geothermal power generation, geothermal drying, geothermal agriculture, and geothermal
cascade utilization demonstration projects, laying the foundation for the secondary utilization of abandoned oil and gas wells and
geothermal development in oil fields in the future.

Key words: Central Sichuan Basin; Qixia-Maokou Formation; Thermal reservoir characteristics; volume method; geothermal

resource evaluation
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Fig.1 Division of tectonic units in the Sichuan Basin
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Fig. 2 Stratigraphic column of the Central Sichuan Basin (after Su, 2021)
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Fig. 4 Heat flow contour map in the Sichuan Basin
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Fig. 7 Genetic model of geothermal resources in the Central Sichuan Basin
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Fig. 10 Geothermal resources intensity distribution and grading plan the Central Sichuan Basin
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