SdLMmRG S/ EBE IR)
202248 A B 44 B4

Journal of Southwest Petroleum University (Science & Technology Edition)
A VERY Vol. 44 No. 4 Aug. 2022

DOI: 10.11885/j.issn.1674—5086.2021.06.09.02
TERS: 1674-5086(2022)04-0100-11
PESES: TE3ST

XHEPRERD: A

AL — REERUE AT IR R BB E TER) 50
FRIEL AR IE, RAW F A A E

L AR T S T TR A S - PR AR, DU)I AR 6105005
2. rP AR A AR TS b, O SEIERNX. 300280 3. B4 T AT 5 R AKE BT SR 119991

W OE: ARG A—F B SRR G, LAY AR b R € A AL R A B AL P i3 F)
A 2R, AORRRAELAR-FRERZAEBIRTY, 2 FHAFME HG ERFAR, ¥aiALL
RATRGBER S . FFRIARE F MR R A 2 U T AR 4F 2 (NCF) 3B ALK A s §, 5 T 38 iRk 2 xf
ER-FURENRARAAGEERY RN T, FRRTAELRNES o ANE, THEAIAERNEE
#(0.13~239.60 mD) ¥4 %7, 52T EZ A RBANRE  AAMART 55 ERGE A, FRAIL, J0EA R TR
i@ 23.00 mD 49 8%, FAF AR RBER S BEREANRSGERLELR AT 3.13mD) &, & T4 E AN,
WAREGER, RS ERBFETH, NCF ki k @Ak A NS Ek Hraie BHE, 54, NCF &8
RELHGELLAED, AARESERERHT 85 mD ¢y R - Jk A% P, RIGREMER T, TR R EERE,
B RHERT AR, AR R T A B KA IR - 5Lk R G 0B AR B8 R P 54 o i A AL R A
A RIS RS E LT TR

KR AR A IRB/RE AR Bk RIR A IR T R

Impact of Foam on the Permeability of Matrix-fracture Dual
Systems and Evaluation Method

LI Qinzhi', WEI Bing!", YANG Huaijun?, ZHAO Jinzhou', KADET Valeriy?

1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, China
2. Oil Production Technology Research Institute, Dagang Oilfield Company, PetroChina, Binhai New Area, Tianjin 300280, China
3. Gubkin Russian State University of Oil and Gas, Moscow 119991, Russia

Abstract: As a favorable two-phase dispersive soft mater, foam is being extensively used for conformance control in he-
terogeneous reservoirs, gas channeling prevention in fractured reservoirs, and fracturing acidification in unconventional reser-
voirs. However, during transporting in matrix-fracture systems, foam usually leads to local capture, retention and accumulation,
which might affect the permeability of the whole system especially matrix. In this study, we propose a method that assess the
impact of foam on the permeability of matrix-fracture dual systems by using a surfactant foam and a cellulose nanofibrils (NCF)
strengthened foam. The flow behaviors and distribution of foam systems in matrix-fracture systems are revealed. In total of four
permeability-grade cores were used (0.13~239.60 mD), and the correlations between differential drop, invading depth, residual
resistance factor and permeability are established. The results show that the foam could successfully flow through the cores
with the permeability larger than 23.00 mD. The invasion of foam into low permeability(less than 3.13 mD) and tight-matrix
leads to the reduction of permeability because of adsorption and/or mechanical retention. The influence degree of NCF foam
is found to be analogous to that of surfactant foam. In addition, the foaming agent in the presence of NCF mainly retains on
the fracture surface with few mass loss especially for the matrix with permeability lower than 8.50 mD. The permeability of the
matrix is rapidly retrieved once the deposition is rinsed off the surface. The results of this study guide the investigation of foam
transport and distribution in matrix-fracture systems especially for low permeability and tight matrix, and also provide method
to assess the impact of foam on the permeability of matrix-fracture systems.
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Fig.1 Schematic diagram of the distribution of nanoparticles and polymers in matrix-fracture systems
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Tab.1 Basic physical parameters of cores
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4% em  om g g %  F/mD
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50-11 5.1 3.8 114.87  127.70 0.22 22.96
5-12 5.1 3.8 120.85  129.66 0.15 3.13
LA-010 5.1 3.8 132.16  140.13 0.14 0.15
LA-044 5.1 3.8 131.64 139.71 0.14 0.13
500 5.1 3.8 11047 128.67 3148  239.60
50 5.1 3.8 114.68 127.54 2225 28.40
5 5.1 3.8 120.45 130.94 18.54 8.54
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Fig.2 Experimental diagram of permeability assessment in matrix-fracture system
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Fig.3 Transport and distribution of foaming fluid (with NCF)
and foam in the matrix-fracture system
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Fig. 4 Schematic diagram of cores cutting injection end faces
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Fig. 9 The relationship between the cumulative liquid volumes and time under different injection pressures of the core LA-044
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