fimBkeEE 2023 4F 10 H 25 8 5 5 . 614-625 l..@ /;53”% 10 4k
[y

Petroleum Science Bulletin

(KG{5 RHZ2 RN S AR 5 s

Bk, B, REEC, MRS, S, RRRES, LA

1 A AR (ERD) SRR XA EBe , B e b Ik 834000
2 HREA IR (AU AR S TR e E S %, Jbat 102249
3G AR TSRS, i 200092

4 A (R0 B TR SRR BE, st 102249

5 E TR A () BEIR2ABE, dEET 100083

* M {F1EH, binghou@cup.edu.cn

Wik H 91: 2021-09-27
[ % S & (2020 YFC 1808102) W Bl

e BRELHRZ TV FAKERE, REHETEALT2E, RETRGHBEZTRIEBR. FHR
B EHARN BRI E, EAFTFEREEE, TRUBIEMNGE LR, RO KA R EREE A
RAALEZ ., REFRFHIABEENEELERRY RIELH, A LEANFAETREDTLERERE
EHTMERA, TEBRAEMNEFRANY, ERSLEERNT BRIE, F5846. FAXHENF—FLE
RELEZTAFER - FRY AXERARBMBENMEG BT AFAARRERMAERZRARLENE
REZHBMTATHE, RULEERNERTY BIE, R—E—hEZ7BEHEA | FA TG IUE K LHEA
FARBAERBAREEFXREARES, HIRRBELEHEARRF ENERE BB E R, BREHAH
TRREMEETE, LIRS TLEFHECLETIBEE

Xl REABE; RREH; ERES; FEMH; HERE

Gas-liquid driven in-situ fracturing technology and equipment for a low
permeability formation

HOU Bing', CUI Zhuang?, ZHANG Fengshou®’, XU Quan*, FENG Shijin’, CHEN Hongxin®, JI
Donggqi’

1 College of Petroleum Engineering, China University of Petroleum (Beijing) at Karamay, Karamay 834000, China

2 National Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum, Beijing 102249, China
3 College of Civil Engineering, Tongji University, Shanghai 200092, China

4 College of New Energy and Materials, China University of Petroleum, Beijing 102249, China

5 College of Energy, China University of Geosciences, Beijing 100083, China

Abstract China’s land has been affected by industrial development for a long time, and the pollution of low-permeability
formations is very serious, so low-permeability contaminated sites need to be efficiently and quickly restored. Traditional ex-situ
restoration technology has strong soil disturbance and slow restoration of the ecological environment, which is not enough to
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solve the current restoration dilemma. Therefore, the in-situ three-dimensional fracture network remediation technology needs
to be studied urgently. At present, three-dimensional remediation of low permeability contaminated sites is faced with problems
such as unknown mechanism of soil fracture propagation, easy settlement of existing proppant at the main fracture mouth and
fracturing equipment fragmentation. Restricted by experimental conditions and mechanism research, further breakthroughs are
needed into fracture network spreading mechanisms, multi-field coupling, new proppants and integrated fracturing equipment
in a low permeability soil layer. This paper focuses on the mechanical behavior of low-permeability media under multi-field
coupling and the progress and feasibility of fracturing equipment to improve the effective support of in-situ fractures. The key
research points, such as the mechanism of soil fracture initiation and propagation, the fluid-solid-chemical multi-field coupling
model, the new controllable mussel film-like proppant and gas-hydraulic driven fracturing technology and equipment, are put
forward. It can guide the design of gas-liquid driven fracture network fracturing and infiltration enhancement repair of low
permeability polluted formation, improve the transmission efficiency and placement range of agents, and realize the in-situ

three-dimensional and efficient repair of low permeability contaminated sites.
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Fig. 1 Physical simulation device of large-scale true triaxial

soil gas-liquid hydraulic fracturing
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Fig. 2 Imitated mussels migrate by self-suspended adhesion
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Fig. 3 Schematic diagram of in-situ restoration of mussel-like self-suspension and controllable adhesion coated proppant
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Fig. 5 Schematic diagram of in-situ three-dimensional restoration of low permeability formation
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