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Technical Advancements and Development Suggestions of Geothermal Heat Reservoir

Stimulation in Deep Formations

CHEN Zuo, ZHAO Lekun, WEI Ran, LIU Xing
(Sinopec Research Institute of Petroleum Engineering Co., Ltd., Beijing, 102206, China)

Abstract: China has abundant geothermal resources in deep formations. Due to the characteristics of high
temperature, high hardness, high stress, and high operation pressure, it is extremely difficult to economically utilize its
heat energy through heat reservoir stimulation. A large number of geothermal resources in deep formations, such as
high-temperature sedimentary rocks and dry hot rocks, have not been utilized on a large scale due to technical and
economic limits. The latest research advancements of geothermal heat reservoir simulation in deep formations in China
and overseas was summarized. It was found that the conventional injection and production mode of vertical wells or
inclined wells and the general fracturing method failed to meet the needs of geothermal economical development in the
deep formation. Therefore, suggestions were proposed, i.e. extensively developing combined injector and producer
pattern of “vertical wells+horizontal wells” or “horizontal wells+horizontal wells” +staged fracturing technology,
supporting high temperature-resistant tools and materials, and fracture system quantitative characterization technology,
so as to ramp up China’s energy transformation and facilitate the achievement of “ carbon peaking and carbon
neutrality” goals.

Key words: geothermal resource in deep formations; combined injection and production well pattern; heat reservoir
stimulation; complex fracture system; heat exchange
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Fig.1 Traditional “two injectors and one producer” ar-
rangement for geothermal development projects in
deep formations
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Table 1 Statistics on well arrangement methods for inter-
national geothermal projects in deep formations
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Fig.2 Well locations for dual horizontal well injection and production geothermal development experimental project



HS2E B oM

M MEE. R B R ER RS E S R R e 13 .

2 FENTR)Z M P i IR

T 10 4Rk, TR Ik T2 A A R 5 R T
JIBE, RS T E AN AR E . HRRE RS E
K3 H LL KB AR, IR LR S5 HL 2
78, B2 Al H 7 BURN K T BE 41 e 1,
I, 7 = T T 5 A L e TR ) 2
P Z IS RAE Y RIS S AL | R
M T A R S TR . eI
RN 1 Sk B TR M B R Yu I B S T A
) ZEmE , [R5 MUK 25 T & I FH IR A AR KB 5
21 EuimfxR#HE

rh R Ml R | R B TR 2 4 1 5 o A
TR 600 °C . 20 MN fii] Jiz 2 ] o 5 v i M4 =il
I AL, T AL ek PR AT A A N TR AR | B
S P IR SR S iRk Y p E Rk
bl ) 48

T T

BUE 72 5 B 5 b [ Al ok

o e,

(a) WAK

#7300 mmx300 mmx*300 mm & FE | {EEE 200 C LA
LR RASY Ry EE PR 5 .

s Al AR R B B A PR A L AROR
2 EA R A (A ) SF LRI T T A
T 2E R, IRE T TR A s e R P
JEIE SR ST pIL, w120 W R T A R e Ak
P AR R BRI 2R, 32 T B R AR AR
WU TR o TR B T HCA ELA A CO AR 5 RN g 8
S AT IPIP I N PN 2 i S S (N - I S i
FBTUNER A R R 3, THE ST/, 57 V) R 55 5%
gk 1 A 4% BT i I RE T, R PR G R S
PR 45 o 4 4 s B HE R 3 SO S I RE T BRI
BONN 22560 KRB RRMERS . P REA
HE2 IR A (Bl A A RN SRR TR ) L IR
25808 LA B 55 40 40 R0 A T 52 e R BE P L,
TEAWAR (=172 C) J5 A A 7 A 1 R B E AR
B MV 5 R 32 18 7 T ) S A e R T 2 TG R D
JEE(ULIEL3), R BRI AR T e 2 vy S 4% 19 &2 2k

For M = i

(b) HEAWA

B3 AHENBKMBRERREHHRET RER

Fig.3 Fracture propagation of rock samples after injection of fresh water and liquid nitrogen
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