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Fig. 1 Geological tectonic map of the study area
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Fig. 2 Conceptual model of geothermal reservoir in the study area
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Fig. 3 Calculation zoning of the geothermal resources in Guantao Formation (a) and Dongying Formation (b)
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Table 1 Calculation zoning of geothermal fields and the thickness of

geothermal reservoirs

PR R S XHEF/109m? Pfit )25/ m
332-1 144. 87 142
332-11 219. 90 85
33211 61.95 120
333-1 104. 84 17
» 333-11 130.58 75
Gl 33311 200. 30 142
333-V 616.21 85
333-V 50. 34 120
333-VI 223.17 8
B 1752.16 —
1 742.13 31
N I 199. 10 90
AR mm 11. 68 63
it 952. 91 —

3.3 REEE
A M BT H T A A B E

T B AP JCHAT TR R T X 5 2 il
BRI BRI THER ) A X TR I35 2.
®2 HESRAMEBESITER
Table 2 The temperatures of geothermal reservoir in different calcu-

lating zones

PEERI X SRR/ C LEES
332-1 57 X P AR S 2
332-11 57 DX P AT R SF- 34 1
332-T1 56 X P AT - 34
333- 1 49 i S IR AR R L P HE A
TR 33311 50 )2 b T B R AR
333-11 57 X Py A IR BE S 2
333-1V 57 X IR B30
333-V 56 DX P AT R -4 1
333-V1 43 DX P AT R - 34 1
1 60 . i
5 VA A B SR B HE S
REU Il 65
Il 53 X P St AT S 24

3.4 ERFKHIWMIESH

FRAECGB/ T 11615—2010 Hii A2 V5 Hhy 57 48 25 0
U A AR A B B L ARG A LR R S AR A AR T
BAEHAIE P e MR VOB T3 & X P B A7 i ekt
R ARG R X R | EL AR R Ir Ak
PRI BE R A 5% THAD R AR AR (GB/ T 11615—2010
MR b ST B A MR TE S B % C 26 C.2 H{E SRS
AN X Bt K B B I HE AR (R 3)

x3 EEMKNYESHSIT

Table 3 Statistics of physical parameters of rock and water

PHEAD R AAmE/ (kg m ) HALR/T - (kg T)!

KR RE/ (kg « m™2) JKIYLLI/T » (kg » COY7L EAFLERE/ %

332-| 2 600 878 984. 66 4184. 88 28

332-11 2 600 878 984. 66 4184. 88 27

332-11 2 600 878 985. 18 4184. 89 28

3331 2 600 878 988. 44 4185.27 25

TP 333-11 2 600 878 988. 00 4 185. 20 27
33311 2 600 878 984. 66 1184. 88 28

333-IV 2 600 878 984. 66 4184. 88 27

333-V 2 600 878 985.18 4 184. 89 28

333-V1 2 600 878 991. 00 1185. 20 26

1 2 600 878 983.10 4185.03 23

REU Il 2 600 878 980. 50 4185.20 23
I 2 600 878 986. 62 4185.03 26
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Table 4 Statistics of hydrodynamic parameters of the geothermal reservoir

PAEEA RS BERE/ (m-dD HKE WHEROKRE/10Y EIMERRE/ A0 m? - d D
332-1 1.112 0. 28 2.50 1. 30
332-T 1.031 0. 27 2. 38 1.24
332-T1 1. 496 0. 28 2.50 1. 30
333-1 1.112 0.25 2.30 1.19
OEEE 33311 1. 112 0. 27 2. 30 1.19
333-T1 1. 484 0. 28 2.50 1. 30
333-IV 1.031 0. 27 2.38 1. 24
333-V 1. 496 0. 28 2.50 1. 30
333-V1 0.725 0. 26 2. 30 1.19
REH 0. 940 0. 24 2.00 0. 984

3.6 HfttsH

Fi B ( GB11615—2010 iy $4 % Y5 Hb 5 8 25 K1
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Table 5 Statistics of other parameters

MEERA PR Qi/(mP - d D p = S G RS
332-1 2 382 0. 40
332-11 1581 0. 40
332-11 1923 0. 40
333-1 300 0. 40
TR 333-11 1000 0. 40
33311 2 382 0. 40
333-IV 1581 0. 40
333-V 1923 0. 40
333-V1 277 0. 40
1 744 0. 40
AREH I 2 160 0. 40
1 456 0. 40
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Table 6 Calculation results of heat stored in the geothermal reservoir
it I3 X PR i R/ AR AR/ A2 PRI B AR/ TR AL R/
el R 1018 ] 1018 J 1019 ] m
332-1 1.050 2 1.494 5 0.254 5 161
332-11 0.920 7 1.376 8 0.229 7 162
332-1 0.371 2 0.527 8 0.089 9 160
333-1 0.067 4 0.110 5 0.017 8 192
333-11 0. 407 6 0.607 1 0.101 5 180
GES
333-1 1.4519 2.066 2 0.3518 163
333-IV 2.579 9 3.857 9 0.643 8 164
333-V 0.301 6 0.428 9 0.073 1 163
333-VI 0.059 4 0.0911 0.015 0 191
Bt 7.209 9 10. 560 8 1.777 1 1536
1 1.041 6 1.924 9 0.296 7 182
0. 890 9 1.656 7 0.254 8 152
REH
I 0.032 2 0. 050 5 0. 008 3 201.5
Bt 1.964 7 3.632 1 0.559 7 535.5
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Fig. 4 Histogram (a) and pie chart (b) of heat storage proportion in the geothermal reservoir of Guantao Formation
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Fig. 5 Histogram (a) and pie chart (b) of heat storage proportion in the geothermal reservoir of Dongying Formation
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Calculation and evaluation of geothermal resources in
northern Jinan geothermal field

HAN Zhongyang', WU Shasha®, LIU Yongming', HAN Zichen?, JIANG Yanyu',
GE Chengwang' , SONG Wenjing'
(1. Shandong Provincial Geo-mineral Engineering Group Co., Lid , Jinan 250200, Shandong ,China ;
2. Shandong Provincial Geo-mineral Engineering Exploration Institute , Jinan 250014, Shandong ,China)

Abstract; In order to rationally develop and utilize geothermal resources in northern Jinan City, the au-
thors studied the Neogene Guantao Formation and Paleogene Dongying Formation, and established the
conceptual model of their geothermal reservoirs based on the geophysical, hydrogeological surveys and
borehole data. The exploitation of geothermal resources were evaluated according to the calculation of both
geothermal resources and recoverable resources of geothermal fluid in the Guantao and Dongying Forma-
tions. The study shows that this area is rich in geothermal resource with pore and fissure geothermal reser-
voir, which indicates 2. 25X10" J of geothermal resources, and 2. 05X 10° m®/d of recoverable resources
of geothermal fluid. The evaluation results would be conducive to the further development and
management of geothermal resources in the area.

Key words: geothermal reservoir; geothermal resources; exploitation; conceptual model of geothermal
reservoir; Jinan City
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