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Abstract

With the large-scale development of shale gas, fracturing fluid of slick-water has been more and
more widely used due to its low viscosity, low friction, easy filtration, low cost and more suitable
for stimulation of ultra-low permeability and ultra-low permeability reservoirs. The model of
carrying sand with slick water is divided into plug type and continuous type. To improve the
quantity of sand, continuous sand with slick-water technology is inevitable, and is also the most
effective means. By analyzing the test data of large visual plate crack simulation system, the au-
thor masters the law of carrying sand with slick-water, and analyzes the influencing factors of the
success rate of slick-water, and establishes continuous carrying sand optimized layout, and shows
the plan for continuous sand with slick-water technology, combines with experience in fracturing
field, and shows the forecasting methods before continuous sand. The results of field application
show that continuous carrying sand is one method of carrying sand efficiently by more sand with
less liquid, under the same liquid quantity, increasing the sand quantity by 100%~200% and in-
creasing the fracturing stimulation effect by 10%~30%.

Keywords

Slick-Water, Continuous Carrying Sand, Brittle Index, Balanced Height of Sand Bank, More Sand
with Less Liquid

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

=

1. Bl

BEE DUE M DU AR T AL BT AR, TR R R R L R (R (R AR5
RA . G HE TR ALEE . P ARBIR,  BLRSRAT 1 BRI e SRV S (R 08 7 S R A R, ISR Bk
Iz, FEERERE R, R KERN . R.S. Schols [ 1] B1-FAT SRR AN R M K 2 R
SCEETT B B EAT TR IE, PR RSR L BGOSR 70 9 3 BB, Palisch [21IA i 7K I 21 R 24
SRR, SCHERIA N, ZREE TR ST TR U AN E » TR K T 2 7 BB IR B2 i 9 ST - 2015

il

DOI: 10.12677/jogt.2021.432008 9 A RN


https://doi.org/10.12677/jogt.2021.432008
http://creativecommons.org/licenses/by/4.0/

FRHEXL 45

FIRRE3], A ERTE T KBTI BRRGERIN R G, WFIL T AR SCHE R 35 B T W /K (R b 1 R % S
FERIER AR IR IZ B . 2018 SRR 418 IER T “/K IR 4E 55T LI SEI0 R 2 B
T T AN FIAEE A7 B0 s 2R 4 A T TR K D HI& I RU oL, DL M BB RO BERIT T 1 2448 Y
THRRIERD [ - WP ARSE A . HAT, PR 2 S R ER T T, AR 5B s
it TRBEAL S, AR R AGE SIS BOREDI B AT R Bt T —E 4R 38 L.

2. BBV EMR
2.1. 7BBKINESHER

TR A 3 AT B AU A g i, BLIE AR e 4 Je B2 U AN e 41 5 Bz
W, SN s — BEUES I AN 2 BOES N, i 1. EsUnressa A Jrm: 1) 52
ARG . LA ZE B ZER D, > TIARIR PR . 2) KRR b . T2 Esmed,
B B3 2RIESE . 3) RIS R 4. TR IR B S B AR BT 51 2 A 5 70 R
A, WEKEIER, ARTIRIW . 4) SRR Il S R, R
BOR SIS E— B LR R R, IR BAN RN &, MR BRI ™.

SRR UNED KIERENR

ool il

—RREENED ZEREUEENNED

T |

Figure 1. Different sanding patterns with slick-water
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Figure 2. Profile of proppant placement with different fracturing fluids
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Figure 3. Visualization of sand dike shape at different time in flat slab fracture system
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Figure 4. Sand dyke formed by slick-water carrying sand at different times
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Figure 5. Continuous carrying sand construction and related parameter statistics
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Figure 6. Sand dike parameters under different construction discharge
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Figure 7. Sand dike parameters under different proppant particle size
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Figure 8. Sand dike parameters under different proppant density
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Figure 9. Sand dike parameters under different sand ratio
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Figure 12. Construction curve of slug sanding in A1 well
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Figure 13. Construction curve of continuous carryings and in well A2

13. A2 HEEMAVTE Tz

it B LE B T AT Y SN A AT 2 B BN B e i 1 67.4%, NS EZ 3R = 1 60%,
M- B 58.7%, AREFHISEIL 7 MRS A br. WA 1.

Table 1. Parameter table of different sand adding modes applied in different wells on the same platform

# 1. AP ETRAFHNATEMUER S KR

N § Jite THE = S B P85 B b Jinweb g M= &
P Jnmb A= B
m’*/min m’ m’ m*/m 10* m*/d
Al B gEx b v E 26 13 1995.8 92.7 2.0 20.6
A2 AR A 25 13 1962.3 155.2 32 32.7

DOI: 10.12677/jogt.2021.432008 17 A RN


https://doi.org/10.12677/jogt.2021.432008

FRHEXL 45

5. &g

1) KM 2 B B UMb fe a2, 5 BRI m AR RCR . IEnb &, g
SR 22 AN i R R AR BRI

2) WRKIMES TE 18 & B FE UL SN, AR B AL 2 B ISR, HIELLInabv] LOKE
REE BRI R, SR REX TRE ARG HIER.

3) WHEHEFM TSI RIICE, i T 23500 DS i gL inab i@ M Ak 2 i il FEpEIE
KRLZMRMTAY, TUESIFRIIZ OIS O “MaiEl. KEBREZH. Ewmay . Ben” .
FEE ] PE A S SR 1Y) 20~25 m a4 45 21 4~9 m, FEEUNHE BRI SL B 3 ARIZ T B LB 6~8 1%, M 5 H A\ 30%
B R E] 70%~100%, IR MR 36 m*/m ZH/NE] 25 m*/m, JIRPHRE M 1.5 m’/m BHiHE &
F 43 m’m, FENRSEMN 70~90 m’ B Wi HE m B 312 m®, AHRL SR R B 5 5 B R AR & i
W2, XE—ERE FEAR T AR K ES I AR I N .

SE 3w
[1] Schols, R.S. and Visser, W. (1974) Proppant Bank Build up in a Vertical Fracture without Fluid Loss. SPE European
Spring Meeting, Amsterdam, May 1974, SPE4834-MS. https://doi.org/10.2118/4834-MS

[2] Palisch, T.T. and Vincent, M.C. (2008) Slickwater Fracturing: Food for Thought. SPE Annual Technical Conference
and Exhibition, Denver, Colorado, September 2008, SPE 115766-MS. https://doi.org/10.2118/115766-MS

[3] BERZE, @m&8, x4, itk FWeE, T FEKER RIS AMETR T2, 2015, 37Q2):
97-100.

[4] k5. ERZGE NGRS IR A [D]: (B2 A0 3], P22 PHZATRE, 2018: 23-51.

[51 XEZE, [T, T, SHEZE, TR, BRK. ZERN I ZEN K I8 R 1) KR SZIR AR5 43 M7 1]
FIMEE R T, 2014, 36(4): 88-92.

[6] FfEpE, skgr, BUg, HEMR, BXEBEE, R, WEIMKEZR 3 255 P SCHE I HnNg U S0 X BB AR ). Al
KL, 2017, 39(4): 499-508.

[7] R, S, BiES, PR, Mol TEIRKERRSE NIRRT R Rl UE, 2013, 20(3): 137-139.

[8] FkWE. TUEMfEZEm RN [D]: [ 20018 30]. T2 6224 K2E, 2018: 28-39.

[91 BEEE, W&H, "L, EE, BEE, EIR TUAEZE VAU I BB RTIMEN B 7). SA 1S TR
224, 2015, 34(6): 1101-1105.

[10] k¥, FEEE, XIR. IEKIER P ST AFRETIRRAT AN CFD B[], TUR A KM (A AR IR), 2014,
36(1): 75-82.

DOI: 10.12677/jogt.2021.432008 18 A RN


https://doi.org/10.12677/jogt.2021.432008
https://doi.org/10.2118/4834-MS
https://doi.org/10.2118/115766-MS

	页岩气井滑溜水连续加砂技术研究与应用
	摘  要
	关键词
	Research and Application on Continuous Carrying Sand with Slick-Water in Shale Gas Well
	Abstract
	Keywords
	1. 前言
	2. 滑溜水携砂规律研究
	2.1. 滑溜水加砂模式
	2.2. 滑溜水携砂规律

	3. 滑溜水连续加砂工艺研究
	3.1. 连续加砂成功率影响因素分析
	3.1.1. 储层性质影响因素
	3.1.2. 工艺参数影响因素

	3.2. 滑溜水连续加砂工艺实施
	3.2.1. 井层分析
	3.2.2. 成功率预判
	3.2.3. 连续加砂方案优化
	3.2.4. 现场决策


	4. 现场应用效果
	5. 结论
	参考文献

