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Study on optimization model of pulse time
for clean fluid in channel fracturing
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Abstract: The premise of maintaining high fracture conductivity in channel fracturing is that the proppant pillar fully sup-
ports the fracture, but it is not clear whether the fracture can be fully supported by the proppant pillar with different thick-
nesses and diameters. Based on the elastic mechanics theory, a finite element model of the proppant pillar contacted with
formation was established to study the optimal laying spacing between the neighbouring proppant pillars with different
thicknesses and diameters under closure pressure, that is, the optimal laying spacing of the proppant pillar. When the dis-
tance between the adjacent proppant pillars is less than the optimal laying spacing, the proppant pillar can fully support the
fracture , otherwise the fracture closes partially and the fracture conductivity decreases. Based on the optimal laying spacing
and the material conservation laws, the optimal pulse time for clean fluid was calculated. The results show that the higher
the closure pressure and the construction displacement are , the shorter the pulse time for clean fluid is. When the fracture
width is larger, the pulse time becomes longer. In the process of the entire channel fracturing, the construction displace-
ment should be increased and the pulse time for clean fluid should be reduced in high closure pressure reservoir, while the
pulse time for clean fluid should be increased in low closure pressure reservoir.

Key words: channel fracturing; proppant pillar; finite element model; laying spacing; clean fluid; pulse time
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Fig.1 Physical model of proppant pillars and finite element
model of the proppant pillar contacted
with formation
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Fig.2 Diagram of geometric model
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Fig.3 Comparison of results of physical experiments
and numerical simulation
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Fig.4 Normal contact stress at different
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Fig.6  Optimal laying spacing of proppant pillars
with different diameters
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Fig.7 Optimal laying spacing of proppant pillars
with different thickness
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pulse time for clean fluid

42 ZEFIEEE

SR T Ak iR TE AR S 500 mm {HJEE AR
[ ) SCHE AL, T HRAN ) JBE RE T Y e G b THU bk i
IfIE] o 4528 (181 10) s, BEA b TR A3 i, 52
AR 50) AT JE B S R R B, e DG v TOUI K v b 1] AR
0.24 sELMEHIINZ 045 s TESLPRIRZGLFErp, 3044
7 P 5 B8 R 2 DR 1 ik, R J3E 5 2R 4 R AW
[G] , DRI ol ) 2888 i, v T ) e G P OOk o

PR [ 1

10 - ‘ 0.5
—e— B L .
g of e wAR T UK e 1] =
£ &
B gl q04 2
s =
i B
= 7r =
= ~40.3 E
» o6tk £
3

5 1 1 1 02

0.4 0.5 0.6 0.7 0.8

i T HE&/ (m’ s min™)
E10 MmIHE5XEFIEHEEMRERRRK
Rl E P SE

Fig.10 Relationship between construction displacement,
proppant pillar thickness and optimal
pulse time for clean fluid
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