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

[Objective|Tianjin is abundant in geothermal resources with high utilization level, and section 4—3 in Wumishan Formation of
Jixian system is the main development dolomite reservoir at present. With the development intensity of geothermal fluid increasing,
the exploitation potential of some areas has reached the limit. Exploring the deep geothermal resources and increasing the allowable
productions have become one of the effective ways to ensure the sustainable development of geothermal resources in
Tianjin. [Methods] Donglihu area is the key research region in this study. Deep geophysical detection had been carried out and
geothermal scientific exploration well CGSD—01 had been drilled. [Results] The main results are listed as follows: (1)CGSD—01
drilling encountered the section 2 of Wumishan Formation at 3715 m, a set of purplish red argillaceous dolomite with light gray
fine—grained dolomite is developed at the bottom of the section 3 of Wumishan Formation overlying, the thickness is about 73 m,
and the fissures are not developed, which can be considered as aquiclude or aquitard; (2)The completion depth of CGSD—01 is
4051.68 m, and the bottom temperature is 106°C, specific field is 1.53 m’/h - m, permeability is 0.40 m/d, conductivity is 48.69 m’/d;
(3)The geothermal fluid type of the section 2 of Wumishan Formation is Cl- SO, - HCOs;—Na, salinity is 1.7 g/L. It is preliminarily
inferred that the geothermal water is originated from atmospheric precipitation, and mainly occurs mixing, cation alternating
adsorption, carbonate dissolution, sulfate reduction, and does not reach equilibrium state; (4)The maximum outflow rate of CGSD—
01 can be reach to 130 m’/h, and the temperature is 100°C, which can meet the heating load of 300 thousand square meters building
area. [Conclusions] The high—yield new reservoir section 2 in Wumishan Formation of Jixian system was exposed for the first time
in the second space of deep thermal reservoir in Tianjin area, and the thermal reservoir structure and main parameters of the

reservoir were proved up, showing a good resource prospect.

Key words: geothermal; carbonate thermal reservoir; high yield geothermal well; deep geothermal reservoir detection; geothermal
reservoir parameter; geothermal resource survey engineering; Donglihu; Tianjin

Highlights: Based on the comprehensive geological analysis, this paper carries out the research on the section 2 in Wumishan
reservoir by combining the methods of geophysics, geothermal drilling, geophysical logging and pumping test, which is helpful to
guide the deep reservoir exploration.
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Table 2 Geological stratum of well CGSD—01 in the Tianjin
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Fig.8 Comprehensive strata log diagram of well CGSD—01 in Wumishan Formation, Jixian Group
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R/ C F4 CGSD-01 HMESHITHERSH
20 40 60 80 100 120 Table 4 Reservoir parameters of well CGSD—01
e EE— EABH KGR hER NER
K/ (m/h) 130.2 94.5 43.9
2004 WIEREKAHIR/mM 16585  137.59  103.72
IKAL R /m 89.56 61.30 27.43
10004 Hk k/m 76.29
Pk 2 o SR /m 3883.34
1500 + il 2 /m 336.68
SUB A 5 fm 123.1
£ 2000 22 /m 0.079
~
i
KK 2500 - £S5 CGSD-01 FiMESHITEE R
Table 5 Interpretation results of pumping test for well
3000 CGSD-01
MESH KyERE PR NER
3500 - BALIEK R/ (m/h-m) 1.45 1.54 1.60
B 520 242 /m 566.39  390.78  169.17
4000 4 BRI (2018-11-19) BB R (m/d) 0.40 0.41 0.38
FRAH (m'/dd 49.23 50.03 46.82

19 CGSD—01 il £
Fig.9 Temperature log of well CGSD—01

&3 CGSD-01 A EE LA —BHEHRSEXE
Table 3 Thermal conductivity test results of Wumishan
Formation section 2 in well CGSD—01

T b g5 T R B PG/ W/(m-k)]
1 3892 7.96
2 3893 6
3 3895 4.84
4 3897 521
5 3900 5.6
6 3985 6.1
7 3986.5 5.87
8 3988 52
9 3989.5 433
10 3990.5 5.49
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Fig.10 Corrected duration curve of stable pumping test with reservoir temperature
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