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Abstract: Hydraulic fracturing of hot dry rock(HDR) reservoirs to form a complex network of seams is essential for the
construction of enhanced geothermal systems (EGS). In order to deeply understand the mechanism of hydraulic
fracture extension in HDR reservoirs and reveal the influence of engineering and geological parameters on hydraulic
fracture extension, in this paper, a HDR reservoir in the Gonghe Basin of Qinghai Province is taken as the research
object, and based on the extended finite element method (XFEM) numerical simulation software ABAQUS, a
field-scale HDR reservoir model is established to realize the thermo-hydro-mechanical coupling and to analyze the
extension mechanism of the hydraulic fracture. The results show that: (1) In the normal fracture-type stress state, the

crack undergoes a very obvious turning toward the Z-axis, in the strike-slip-type stress state, the crack expands mainly
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along the horizontal direction with a slight tendency to turn toward the Z-axis, and in the thrust-type stress state, the

crack expands along the horizontal direction. (2) With the increase of elastic modulus crack initiation pressure

decreases, the injection pressure of crack extension also decreases; the larger the elastic modulus the earlier the crack

initiation time; the larger the Poisson ratio the greater the rupture pressure of hydraulic cracks; the rupture pressure as a

whole shows a normal fracture-type=>strike-slip-type=>thrust-type. (3) The hydraulic fracture rupture pressure

decreases with the increasing temperature, by about 2~3MPa or so, showing the same trend for all three stress states.

This paper inriches the numerical simulation methods of hydraulic fracturing extention for HDR, the relavant research

results can also provides technical supports for the prediction of the hydraulic fracturing extention and the influences

affected by different perameters for HDR reservoirs.

Key words: hydraulic fracturing; reservoir fracture; hot dry rock; extended finite element method; field scale;

thermo-hydro-mechanical coupling
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Fig.1 Typical traction-separation curve
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Fig.4 Schematic diagram of ground stress
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Fig.6 Water injection pressure curves for different elastic modulus and Poisson ratio



90 BhiR T 7

20249 H

3.3 TE/KHE RN B YR A5 i
HAKEREHMKNEHNTRANEETRES
Bz — WIS T K R TR R R AT A O Y
B, o3 U K A 0.5.0.3.0.1 m/s, 14 3
T K R 7 Bt B 1) 4 A8 A il 28 an & 7 e s, Bl LLE S
i 7 R T K R DS | T KO T 0 AR AR i)
B, A0 A 0N, LR /N B R B AR . I T AR

JIRAS T KR I 3 s T A 2 RO AR A
IEWADIRAS T, B A K 3R BTN 0.2 m?/s, B
4K 343 Mk /N T 32.52.36.7 MPa., W% 24K S BE
AT 7K HE S [ AU AR TG A T DR T K R
A, TR K T b R B B, BN A B R
FEsgm, = E T LA A,

300 ¢ 0.5/ 150 — 0. 5mz/s —0.5m*/s
o 200F —0.3u/s L 1007 - 8 ?mf 100
= 100k 0. 1m¥/s = 50t s £ 50
N S of 2
S ot = X 0
H # -500 o
%100y 98.65MPa % —100 | 93.51MPa 2 500 o 91 94MPa
=200 F WS 66 130Pa H _y50 | BRES  65.880Pa 00 WERIEST 65, 89MP:
300 29.43WPa  _gq | 28. 57MPa 28. 49MPa
L L L L L ) L L L L L i — 50 L L L L L J
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000 02000 4000 6000 8000 10000
1)/ s EIVE EIVE
(a) IEMTH (b) i pfi 7 (c) A

B7 AREEKEZRTEKES L

Fig.7 Injection pressure curves at different injection rates
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