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The effects of Fracturing fluid contact state on
breakdown pressure

Lee, Sang Hun

Department of Ocean Energy & Resources Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

The shale gas is emerging as one of the oil and gas resources which
can replace the traditional oil and gas resources. As the shale layer
where the shale gas is deposited has low permeability, the
hydrofracturing method is required to improve the productivity. This
study is designed to conduct the laboratory hydrofracturing test on the
samples which are modeled after the drilling hole having the general
drilling hole and spiral groove. And compare the initial fracturing
pressure and fluid contact between them in order to the result of the
hydrofracturing depending on the shape of the drilling hole. In addition,
the results were compared with the numerical modeling values from
3DEC and they were also compared with the data from the advance
researches. It was found from the study that rather than the contact area
of the high pressures water, the force concentration depending on the

form of guide hole was more effective in the hydrofracturing.
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Schematic geology of natural gas resources
Conventional

é Land s?r!ace
non-associated

gas Coalbed methane

Conventional
associated

.. Energy (Gas-rich shale

@) Adminkstration

Information

Fig. 1 Differences of conventional gas and nonconventional gas.
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Fig. 4 Various chemicals in hydraulic fracturing process to produce shale

gas. lllustration is intended to emphasize the usages of chemicals in various

purposes. (Kang et al., 2014).
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(a) Round bar

(b)Experiment sample (1)

(c)Experiment sample (2)

Fig. 5 A Round bar and Experiment sample
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(c) A packer

Fig. 6 A view of a hydraulic fracturing machine
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Table 1 The result of Hydraulic fracturing for Model #1,2,3

2 Y122 (kgf o) =) 2m)) .
= e TR A2 A (o)

41.94 609.41

Model #1 45.04 51.52
48.14 318.65
28.71 135.29

Model #2 27.73 103.02
28.75 129.65
11.71 135.67

Model #3 10.64 72.83
9.59 143.89

Table 2 The result of Hydraulic fracturing for Model #4,5,6 (Mun et al.,

2014)
2 o3k (ki) B .
e Ry AW 2 ()

40.29 144.32

Model #4 40.27 32.67
40.24 151.00
7.88 341.81

Model #5 8.13 49.01
8.37 362.82
6.94 727.34

Model #6 7.04 65.35
7.14 309.02
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Table 3. Physical properties value from labortory tests.(Mun et al,

2014)
Property Value
block mass density 1955 kg/m3
bulk modulus of block 22.87x 10" kgf/cn
shear modulus of block 13.46 x10*  kgf/cni
friction angle of block 57.75°
cohesion of block 41.30kgf/cn
tensile strength of block 23.86kgf/cn
- 23 -
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(b)Model #2
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Fig . 11 A displacement distribution of Numerical modeling results
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