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A Study on the Model for Effective Hydraulic Fracturing by Using Guide Hole
Hong Ju Mun, Sung Ryul Shin, Jong Se Lim, Woo Keen Jeong, Won Yil Jang*

Abstract Abstract Hydraulic fracturing technique has been applied in various fields in order to improve the recovery
of energy resources such as gas, oil and geothermal energy and research about finding out hydraulic fracturing
mechanism and application has been steadily proceeded. In this study, for effective hydraulic fracturing, a scale
modeling was progressed to simulate similarly with the actual site. In order to analyze the development aspect
of surface crack initiation pressure during hydraulic fracturing followed by different conditions, the number of guide
holes hydraulic fracturing test was carried out by setting up a hydraulic fracturing test equipment. Also, through
the result, we tried to derive reliable results by comparing and analyzing the value of numerical modeling which
is obtained based on the physical properties and mechanical properties with 3DEC, a three-dimensional discrete
element method program. As a result, it is considered possible to generate effective crack using the guide hole
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Fig. 1. Schematic diagram of time history of fluid injection
pressure showing significant pressure levels (Lee, 1995)

oF2- A1 7F 241 UER

1

Qi o714 27|39 (initial breakdown pressure)
P o] AR 710 e elulich, Zleke
FAek A o) ol2A B, o] el 2
Ao (shut-in pressure) P, oJth o] IHL <&
= A7 et 4T 2AY 25 27 i
o ol Fedwol Ao 2o Ak 27
(Opmin) e HERHA H} 5,

Omin = s 1

S, FBHHo]S thA] 7ikE sk 7‘7141%41%}5—*’1
Hrhs W2 94 Aol mgstA Het o] ¢Ele 2
At 2l(secondary breakdown pressure) P, E+=
dA7 S (fracture reopening pressure) P, o]2t 3}
w, o714 XU YA E TE o2} do] 7+
/\ oh:}

T:Pbipch (2)

ofue] Ti= A3 Ujell @] AT 7o) ol
Awoln], Eak AR HHo) Jut
2, ARl dstel AHAAY E
oz 15} oA ok |

-

.
©
N
i
s
o

o
o
o

=4
ol

=]

o
£
3
o
W
3



442 FETE o3 mubHel

| gqfuh) melgly

4o e

=& =)

ax =23
AExelgx

Fig. 2. A view of a hydraulic fracturing system
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Table 1. Property value from the laboratory test
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Table 2. Result of hydrauic fracturing test (1)
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Fig. 3. The result of hydraulic fracture for model #1,2,3 (1)

Table 3. Result of hydrauic fracturing test (2)

Guide hole Side pressure Max. pressure Max. flow Time Flow rate
(MPa) (MPa) (ml) (sec) (ml/min)
2.5 50.35 609.41 361.27 101.21
Model #1 0
2.5 57.43 318.65 189.08 101.12
2.5 64.67 135.29 80.38 100.99
Model #2 2
2.5 46.38 129.65 77.19 100.77
2.5 49.49 135.67 80.63 100.96
Model #3 3
2.5 43.77 143.89 85.95 100.45
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Fig. 4. The result of hydraulic fracture for model #1,2,3 (2)

Table 4. Input parameters from laboratory tests

Propert Block mass Bulk modulus Shear modulus Friction angle Cohesion Tensile strength

petty density of block of block of block of block of block
Value 1955 kg/m? 22.43 GPa 13.46 GPa 57.75° 4.05 MPa 2.34 MPa
=SDE. | Model #1 =OE. | Model #2 =OA. | Model #3

Fig. 5. Numerical model for hydraulic fracturing
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Table 5. Displacement of numerical modeling results
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displacement for hydraulic fracturing of numerical modeling results
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