20412 H $33% FHol

War W2 #

WELL TESTING

- fEEBIES EHBK -

i FARS W2 R o J2 TR BOR S i H

A AR RE 2R B ERD X T

1. FP gy R S5 A A8 RS W1 A =l REE 300459

2. REE A MMES) I R R AL T S E R 300459

EIAEE : Email ; xuyt4@ cosl. com. cn

LB G A A A R W)« DU B R L 00 g AIRE 3 MBI S A 80T £ 3R (KIGG2022)
S ARIE A0 I K52, 48, 1 ARB AR E R Al 432 R HOR R L 1] il A, 2024 ,33(6) :36-41.

Cite: XU Yantao, GUO Bumin, ZHANG Wen, et al. Fine layered fracturing technology and its application in offshore low-permeability reservoirs [ J].
Well Testing, 2024,33(6) :36-41.

M EHRS: 1004-4388(2024)06-0036-06

WE BLRE BREMEEHERR BEXA BELERT HHANHLBEKERE FAERAERT AN EMEN B K
AT RBERAME, BET U VRHE B, B+ B EOR B AR NE A, EEREAR, B4 HF TESHE
FHLBRSMAME A KT — £ LIRS BT TR A S TN 7 &, LI BN ma fORA REREMX 2B 8
RAEIT HRT ZHBEZRREE ARBNELSEN T OVME S B BOAR B R R R H R MR, Hw T K,
TR RVIEHER Y ENEH AR, ER R, BRAAGEA 17T 0 HF R THhAEEARAE B A REE, hiFE
K& RRSMHEEASITKBHT HAXHE,

KR LB E RS E RS B E KA BGH AR F R TR~

R E 5 %S TES3 XERFRIZAD . B DOI; 10. 19680/j. cnki. 1004-4388. 2024. 06. 006

Fine layered fracturing technology and its application in offshore low-permeability reservoirs

XU Yantao"?, GUO Bumin'*, ZHANG Wen"?, WANG Xuxing"*, QU Ximo'*, LIU Zixiong'*

1. Production Optimization Business Division of COSL, Tianjin 300459, China
2. Tianjin Offshore Oil Reserves Exploitation Enterprise Key Laboratory, Tianjin 300459, China

Abstract; Offshore low-permeability and ultra-low-permeability reservoirs are characterized by deep burial, large span, development of
thin interlayers, high wellbore inclination, and long perforation intervals. Conventional fracturing methods are insufficient for the
longitudinal stimulation of thick reservoirs, resulting in incomplete productivity release. A fine layered fracturing technology centered
around “mechanical isolation with hard layering + temporary plugging and diversion with soft layering” was proposed. By combining
drilling engineering parameters with well logging total hydrocarbon analysis, a set of methods for predicting geological engineering sweet
spots in offshore low-permeability reservoirs was developed, enabling the identification of vertical sweet spots and the division of
fracturing layers. Through optimizing the tubing design, a mechanical hard layering technique primarily based on multiple packers and
ball-drop sliding sleeves, as well as packer + bridge plug layering, was established. Additionally, by optimizing temporary plugging
balls and designs, a temporary plugging diversion soft layering technology based on a series of low, medium and high temperature
temporary blocking balls was formed. This technology was then applied in 17 wells, achieving effective vertical reservoir stimulation and
significant production enhancement. providing essential technical support for the effective development of offshore low-and ultra-low-
permeability reservoirs.

Keywords : offshore oilfield; low-permeability reservoir; fine layered fracturing; long perforation interval; sweet spot identification;

temporary plugging diversion; geology-engineering integration
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Fig.1 Fracturing horizon chart
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Table 2 Packer + bridge plug integrated stratified
fracturing tool parameter table
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Fig.2 Integrated plug-and-packer fracturing
string with zonal isolation
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Table 3 Multi-packer ball slip stratified fracturing
tool parameter table
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Fig.3 Multiple packer-ball slip-on fracturing
string with zonal isolation
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Fig.4 Temporary plugging fracturing principle diagram
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Table 4 Soluble temporary plugging ball performance parameter table
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Fig. 6 Geological engineering dessert prediction map
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Fig.7 Main fracturing construction curve
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Fig.8 High frequency pressure monitoring interpretation diagram
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Table 5 Statistics of temporary plugging effect
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