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Numerical simulation of hot dry rock exploitation using enhanced
geothermal systems in Gonghe Basin
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Abstract Hot dry rock, which will become one of the most important resources in the future, can be developed and utilized using
enhanced geothermal systems (EGSs). Hot dry rock resources are abundant in Gonghe basin, Qinghai province. Complex water—
thermal coupling processes occur during water flow in the reservoir, and the power generation capacity of power plants is dependent
on the EGS operation scheme. Based on the deep geological conditions of Qiabuqgia in Gonghe basin, we established a numerical
model to characterize the hydrothermal features of EGS, researched the temporal and spatial distribution of the temperature field and
pressure field, and analyzed the influence of injection temperature and flow rate on heat extraction rate. The results show that the
maximum heat extraction rate reached 11Mw under the base scheme (20kg/s, 600C), and the reservoir life was 22 years. The heat
extraction rate will increase by about 10% with 100C increase of injection temperature, while the reservoir life remains the same.
Increased flow rate will lead to a greater rate of heat extraction but shorter reservoir life.
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Fig. 1 Geological profile of Gonghe Basin
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Fig. 2 Schematic of the artificial reservoir and well pattern

SRR G5y A BN B R 43, H A 3 S SRR
% (equivalent temperature) | & Jii — 24 BRI B (matrix—fracture
temperature) EMA A -7 R E (rock—fluid temperature) bl
1220203 o 22 1 LB R G K RIE R I 1. AR A /N T
2 m I, AT DUER B R B RRE B4 TR ARR A, s Al LA
B — LB 5T 2 I BB BT K — T R AN BE A HE A i
PR BT R BT K R A, I HLRE KOs B R 5
LT AR B A S B Y BT
FLBRA i, BB KN A 500 mx 1000 mx50 m, FLEEE AR H:
FERE A 3% IR R ZYE BB B 50x107° m™™, I
T 0y P 1 (AL R P A5 ) TR AL R AR AN S, TR
k2SN K 1000 m, 521 500 m, JEEE 50 m, #ufE
FEE2.1 W/(m-K), FLHE 1100 J/(kg-K), 2 ¥ 2850 kg/m*,
fLBREE 3% , 1815 % K=K,=K=50x10"" m’; ¥ 4H ik B 192°C, %)
GAE 7 30 MPa, 1T A% (Base 7% )20 kg/s, A 44 (Base
J7%)262.12 kl/kg, A 77485108.18x107% m*, A7 H 129 MPa.
F o MBS 20 mx20 mx50 m B RIA% , 3t 12501,

B ETEIE R RUH L T 235 B ARG, HLALF0 2 1 AR
PEIRJE TAL R, X i s Ve IR I A, 5 N A 2 A A
ARG, S S5 e ] Z2 s AN DR AS YRS I J] N T 320 57

PR E RS B BAREE AL TR 3 km, AR
EK R 15045 , W1 56 71 9 300 bar(1 bar=10° Pa) 5 H1 2800 m
A2 F b TR 22 b A E AL 3 kem AR Y LR 242K 192°C,
VE RS (AT B TR o

23 HEMAE

AR BEALL R F R, B — 11 A JE Al — 1 AR P2
(B 2) , FFEHER 1 kmo FRAER 0.2 m, SR AR =48 B A0 %)
A P IR, A AR PI=8.18X10™" m’,

FEAR Y EGS R G0E P N 180°C, A = i 1M 40 kg/s,
{H2 B AT R R RE A 2% B AR, % 83 SEBR T fE
) R 30 SR, AR URAREADL R FH 20 keg/s BOFRER R &, K ik A2
AR 2 Ry 60°C. (Hb THT 22 A 2 A7 76 =35 IR E T i A KR
FE BT, 60°C R A IR EE ) , A= 7 S T )2 R 07 10
bar(BI4 290 bar) , RGLa A2 304E . FESLFERN [, XT 7
IR St A AR BE T A T 4 PR R A T S U o B, TR
ELE SN

R1 BRUARSHRE

Table 1 Parameters of simulation schemes
VE L k3 PEF T E/ (kges™) AR C
Base 20 60
V15 15 60
V25 25 60
T50 20 50
T70 20 70
3 ZRRHSH

3.1 EHHEETEHIE

A2 R 15 B s 238 S A REAE (L 3) AT AR Y B 7K
WA  BEAHZ 0 R T 52 B s, U LU AR
IR T 10 5E0E A G 7t e g1 30 MPa, I
T3 36 MPa 7247 , 20 4 i 38 MPa, £ 30 4E1 B 24 | 714
40 MPa, A== HJE A0 2 R IX (29 MPa) , HILIE L T A
I e F DX i) A 7= AR DX PR B oA T G AR 3R
PRI SN

200 200
x/m x/m x/m
(a) 104 (b) 204 (c) 304

B3 fRENFNZEEN

Fig. 3

Spatial and temporal distribution of pressure
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Fig. 4 Spatial and temporal distribution of temperature
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Fig. 5 Temperature variation with time at the production well
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Fig. 6 Variation of production velocity and heat
extraction rate with time
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Fig. 8 Variation of heat extraction rate with time under
different circulation velocity
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