2023 4 W BFEMDE AL

13k 1M PETROLEUM RESERVOIR EVALUATION AND DEVELOPMENT 9
Bl AR A, 2P, FRA, 45 B R DU SR 24 S L P SR BB AR MR (T I ARG 5 &, 2023, 13(1): 9-22.

JIANG Shu, LI Yuanping, DU Fengshuang, et al. Recent advancement for improving gas production rate from perforated clusters in

fractured shale gas reservoir[J]. Petroleum Reservoir Evaluation and Development, 2023, 13(1): 9-22.

DOI: 10.13809/j.cnki.cn32-1825/te.2023.01.002

RENaSBERAHARTSZNEAER

¥ RV EERTLARNE RS KSR, BREE T EY AE K £
(1. T2 (DO P i 5 e TR 2 B 0 B S S0 28, 9L it 430074
2. v Ml R (D) BEUR AR B, 1L 5T 4300745 3. HR E AR AN AL VLR A 210019)

WE:ALARKTFHLBSEANEXNBFFEALEETREFRTHER., BEHAEERNARMEURGF L%
REKPIRENZFZAT e REA T AR BEATEN EEZRE 2 — RETANFRRR, RA M T HHHE L
BERTHEEREN O TR EEEHMRAFEH RS LB Y FAFHERZRERNR SRS R EH
REFE;QE THRANIHELSEZ R, B EEZRED AT, UK ET o A MRS R RSB s
IR A @EF LR P X EA WA SN REER BN EREZHEE R FRREN RN H KL, 45t
EREA EETRA S EHN AN RREN (BT EAN TN ARG HE TR ORI A T F, AHEH A
TR 37 BB (HT P AR 4% 1 BOR AL S B RO B R AR A e R R B AR LR RO R G T AL AR
R % I ERBARM A FRE T XAV REL, U ARG KA ELETRERESEF L,

SRRl A AT AL s M oA s AR B U A s IR R B BOR T T 4T AL s 4 BOR B A A

hE SRS TET X ERFRIRED: A

Recent advancement for improving gas production rate from perforated clusters in
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Abstract: Generally there exist a large number of ineffective perforation clusters in multistage hydraulic fracturing of horizontal
wells of shale gas reservoirs. So improving the effectiveness of perforation and maintaining the long—term conductivity of fractures
are the main challenges to increase production and reduce costs for shale gas horizontal wells. Based on previous research results,
the main reasons for low production of perforation clusters include: (D Fracture does not initiate or propagate effectively due to
mechanical heterogeneity of shale reservoir, stress shadow between fractures, or difference of perforation erosion rate; @ The
distribution of proppant is non—uniform between clusters and in fractures due to the difference of perforation displacement
distribution within the stage, weak sand suspension ability of low viscosity fracturing fluid, and fracture bending, inclination and
roughness; 3 The fracture conductivity is lost due to the breakage and embedding of proppant, diagenesis, formation and migration
of formation particles. In order to solve the above problems, the optimization and technical solutions to facilitate the balanced

initiation of fractures, the uniform distribution of proppants, and the improvement of fracture conductivity are proposed. They
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include new—type limited entry fracturing technique, degradable temporary plugging diversion, optimization of perforation

parameters and sand-adding sequence, high—speed channel fracturing, high viscosity friction reducers and new—type proppants,

etc., which are expected to provide benchmark for improving the effectiveness of perforation cluster fracturing of horizontal wells.

Keywords: ineffective perforation clusters; proppant distribution; fracture conductivity; limited entry fracturing technique; planar

perforation; temporary plugging diversion; new—type proppants
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propagation of hydraulic fractures (modified from

reference[10])
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Fig. 2 Schematic of unbalanced distribution of proppant
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Fig. 3 Damage of fracture conductivity due to proppant crushing, embedding, diagenesis and fines migration

(scanning electron micrograph quoted from reference[27])
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