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Abstract It is an inevitable trend for the oil and gas industry to transform the exploration & development domain from conven-
tional hydrocarbon accumulations to unconventional hydrocarbon ones. The global "shale gas revolution" has promoted shale gas
exploration and development technology, and hydraulic fracturing has become one of the critical technologies for efficient shale
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gas & oil development. Field research on the morphology and propagation of complex fracture-networks in fracturing shale oil
& gas reservoirs is still a fundamental problem, which seriously restricts rational development of shale gas resources. This article
summarizes the current standard research methods into fracture propagation and analyzes the advantages and disadvantages of
different methods. In addition, based on existing experiments and mathematical models, this paper analyzed the influence on
hydraulic fracture propagation from geological and engineering factors. It systematically summarized fracture propagation under
the influence of various factors. The following understandings have been obtained: (1) The physical and mechanical properties
of shale affect the propagation of fractures, and highly brittle and heterogeneous formations are prone to form complex fracture
networks; (2) In-situ stress is the most critical factor influencing fracture propagation, which determines the morphology and
propagation of fracture; (3) Weak-side surfaces (bedding and natural fractures, etc.) in shale reservoirs are important causes of
complex fractures, and the properties of the surface, appearance, and in-situ stress difference determine whether the fracture can
propagate through the weak-side surface; (4) High displacement and high viscosity can increase fracturing reconstruction range,
but the complexity of fractures is low; (5) The shape of the crack obtained by spiral perforation is the most complicated, and the
form of the planar perforation is the simplest. Although current experimental and numerical simulation research can describe the
fracture propagation under the influence of specific formation and construction conditions to a certain extent, it still cannot satisfy
the research on the fracture propagation of complex fracture networks under natural formation situations. In future, research
into the fracture propagation in shale reservoirs will continue to improve the experimental and digital simulation methods to
simulate complex fracture networks. Simultaneously, it is important to develop research on new hydraulic fracture monitoring
technologies to describe fracture morphology more accurately. At the same time, we should actively explore other methods to
better understand unconventional shale in China. The exploration and development of shale oil and gas resources provides a

robust theoretical guarantee for reservoir reconstruction.
Keywords shale gas; shale oil; hydraulic fracturing; fracture propagation; artificial intelligence
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Table 1 Comparison of fracture monitoring methods in HF experiments
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Table 2 Comparison of different hydraulic fracturing propagation models
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Table 3 Comparison table of fracture crack monitoring technology

M7k KE g S%E Iy B RRE

it Tk vV x vV x x i SR B T 0B

IS x vV % V vV S RE I AT e B 2 SR

CERDAFS vV x X vV x AFIHE AR, JCEIE T oK
{BURHY vV vV x v vV TCHEHRRE B A BRI AREE ), OFATE
= vV vV X vV vV X 2R, BRI




VUFHid 22 2R SR AL S S D B )

97

g0, BEE AR I, AEAK O A, B
FEFEAR /N HER T M2 T BERE Y, I FLRE A HE =42
Ft, ATREH B2 RIS, NI i 2 2y 4% W)
g 04.16.00-631 - Rickman %Ay, A A BEMEREAE KT 50
Bt 2 A S Y BRAE W, L3 414, ot A A
FRWGEZ IR BORT 60% 1, UilAfEE A AR
R NETE, 255 0 L aE W 45 199,
2.1.2 A MR RS R
TUARIZE ) A I AR T, M2
P12 S 2 T A SR L DTRRAR AR L R iT
TR R AT AR K OC R 0, SRR Bl 1 44 R i
HZ VTR R, SRR R . egitEss; KhE
DUBBh s, UURUI ) 208 B AR 2 R 4
1 7 U B T A W R | AR A
1A AR 22 5, fE— R LR T AR
R IR S0, K s M T CHER T A

F4 BETERERESRERSKAE™

Table 4 The relationship between brittleness and fracture
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