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Modeling of Geothermal Reinjection in Xi’ an Geothermal Field West China
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Abstract Geothermal resources are widely distributed in China. In recent years a lot of research work has been carried out on the
distribution utilization drilling and exploration of geothermal resources. However there is almost no record of geothermal reinjec-
tion in China. Based on geological characteristics geophysical and geochemical features of Xi’ an low-temperature geothermal field
this paper has established for the first time a 3-D numerical model to simulate the change of temperature and pressure after reinjection.
The results show that making reinjection at the depth of 1 450 m to 2 300 m will benefit the reservoir pressure with no remarkable
change in temperature.
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Table 1 Stratum list of re-injection area
Qe 500 500
Qs 720 220
N 1450 730
Nol b 2307 857
77 233 m
N, Y 1493 15 204 m 2423~2708 m 29923096 m 293~ 3438 m
3
23 98 m
Eyb 4006 306 148 m
.1996.
m d 0.07 ~
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Table 2 Character of heat reservoirs L C H 100 m
m m % md! 3
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Table 3 Temperature correction of heat reservoirs
T (¢
11 Il v 11 Il v
XR41 56.9 71.85 93.6 67.2852 78.1554 93.6
2 55 65.3 76.3  61.596 76.512 86.1315
X31 70.55 87.55 70.55 88.5405
XR24 49.5 66.8 77.3  56.5635 66.645 78.9375
XR13 51.9 60.3 83.52 62.2395 71.6775 83.52
1 56.75 76 86.02 61.233 76 86.02
11 65 79.5 91.5 69.1365 81.726 95.4375
H sz ]:[[ Nz/ +
b v N, gl
1
Fig.1
- 1 2 -
1 -the second heat reservoir 2 -the third heat reservoir
4
Table 4 Structure parameters of heat reservoirs
m m m %
1 600.33 1368.75 708.42 14.91
11
Noz M 641.16 1244.27 603.11 8.98
I 1368.75 2082 713.25 32.98
Il
Nol+b 1 12447 1886.5  641.8  35.08
. 1 2082 2500 418 10.00
1\
Nigl I 1886.5 2500  613.5 11.71
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Fig.2 Pressure map of heat reservoirs on January 1998 MPa
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Table 5 Physical parameters of heat reservoirs 1
W oe ol 0.5 MPa 0.02
7 m c 3 cm 3 g C ! m MPa 4 5
I 0.262 1.64 1.97 0.21 7.16
Il 0.232 1.73 2.07 0.21 7.16
N 0.22 1.9 2.26 0.21 7.16 2000
1996.
700 XRO9 -
¢ :
z [
&
12.0 XR21 .
B
[~

PIMPa
s =
(=] =
-

=

[

4 1998 2 1999 1
Fig.4 The pressure fitting curve map of observation wells Jan. 1998—Feb. 1999
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Fig.5 The temperature fitting map of the III heat reservoir 40~100 m® h XR41 XR27
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Fig.6 The fifth year s pressure MPa and temperature map of the I1I heat reservoir when reinjected at rate 100 m® h
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Fig.7 The forcast pressure time series at XR41 well under different re-injection rates 45C
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1-Re-injection rate 40 m*> h 2-Re-injection rate 60 m® h 3-Re-injection rate 100 m® h
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