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Fig.1 Conceptual model of three—dimensional enhanced

geothermal reservoir with single fracture

BEHLIX B A 500 mx500 mx500 m, JiE &R
FE4 200.0 °C,HREEEREE R 0.03 °C/m, THERIR B Ky
185.0 °C, it Z ALK A, TR 2 650 kg/m® |
FEIZE N 980 J/ (kg K) ALK 3 W/(m-K),
s A R A BE S BORN AR B T AR &
AR ERIRIRE TN LKA 2R LT,
RIIL B R AL I TF , SRIVEIR T K
KWK, LR 4.18 kJ/(kg-K) . IR ECH
0.6 W/(m+-K) BT Ki BN 1107 Pa-s ik ¥
TER IR ST R 1000 kg/m®, BT FR PR K
LRSS SRR BRI B R AR R AR Ak, 5
K B 5 U B VAR DG G A K e 2D 2R
sl R AR AR IR (B2 i Z AT
FEARZS (LN DX b B2 R A 4 km, F7K
JE I3 3 40 MPa) , K SREFIE A, 2 06if )2

-53.



R ERETR

BRI A B A, ABBIRIBCR ] — B AT
— O IFRIFHLE A B, HEERER 0.1 m,
PRS2 R NS T S A G R, DA
I RFEIC I AR A RS, TR AR A
HHGSEE W,

1E_EIRHESHORIERE b X R FE S5
MBI S BRI T B SR, PFH
PRSI IAGE R M R R SR P e T SRR
R 2B I BE I 5) K/ R 1.0 mm, BB A7 T
itt 2= 250 m Ak, RAKOPIRE 7 R [
K1 m¥min 33 CRHAEIBESE R 424 m AR
430.0 °C, SEEINE 1 FrRiz,

K1 FEHERFINFIFSEIMAEEELSE

Table 1 Well site parameters and fracture structure

parameters for simulation cases
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Fig.2 Variation of production temperature and heat extraction
capacity in fracture system with different dip angles
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Fig.3 Spatiotemporal evolution of the temperature field under fracture dip angles of 10° and 30°

N TT—
180 Tt
.\. -------
o 165 .
& S
= 150+ \.\
F ..
Losst St
=== 5KIFHE 1.0 mm e
120 =eeees SKFFIE 0.5 mm
— 5KJFE 0.1 mm
105 L 1 L L L 1
0 5 10 15 20 25 30
FBA T ] /a
(a) AR

13.6

N T
1241 N. e
.\ -------
£ L R
= 11.2 \~.\
X -
2 100F S
> L .~
88 -—- 5KIFE 1.0 mm \.'\-.\_
76L FKIFEE 0.5 mm
— 5KIFEE 0.1 mm
6‘4 1 L L 1 1
5 10 15 20 25 30
B ]/
(b)R#hiE

4 FAEKFENRBRETRBEMRRENEUESR

Fig.4 Variation of production temperature and heat extraction capacity in fracture systems with different apertures
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Fig.5 Variation of production temperature and heat extraction
capacity in fracture systems with uniform and non—uniform

aperture distributions
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Fig.6 Variation of production temperature and heat extraction

capacity in fracture systems with different well spacings
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Fig.7 Variation of production temperature and heat extraction

capacity in fracture systems with different injection flow rates
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Numerical simulation analysis of heat production capacity of
single fracture enhanced geothermal reservoir

Zhang Chenyu, Jiang Zhenjiao, Wang Jinxin, Li Siyuan, Huang Liang
(Key Laboratory of Groundwater Resources and Environment, Ministry of Education, Jilin University, Changchun

130021, China)

Abstract: Influenced by anisotropic in —situ stress and natural fractures,deep geothermal
reservoirs often exhibit preferential fracture development during hydraulic stimulation,resulting in
the formation of artificially created geothermal reservoirs that approximate a single—fracture system.
Whether such single —fracture geothermal reservoirs can provide commercially viable thermal
energy remains a topic of considerable debate. This paper,based on the assumption of a single—
fracture geothermal system,investigates the system’s heat generation capacity under the influence
of varying fracture structural parameters and well location parameters. The simulation results
indicate that reducing the fracture aperture from 1.0 to 0.1 effectively delays thermal breakthrough
and decreases the heat loss rate by 37.7%. Furthermore,increasing the distance between injection
and production wells from 141 m to 424 m,or optimizing the injection flow rate from 1 m*min to 3
m*/min, enhances the system’s heat recovery capacity by 3.1 MW and 10.6 MW ,respectively. With
detailed characterization of fracture structures and optimization of well field configurations, single—
fracture geothermal systems can achieve favorable thermal recovery performance. Assuming a
horizontal fracture with an aperture less than 0.1 mm,the system can maintain a thermal loss rate
of less than 15% over 30 years of operation and sustain a heat extraction capacity above 12 MW,
under the conditions that the well spacing exceeds 420 m,the injection rate is below 1 m¥/min,and
the injection temperature is above 30.0 °C.
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