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Abstract

With the depletion of easily recoverable oil reserves, the development of low-permeability reser-
voirs has become a crucial direction for oil and gas resource extraction. However, in low-permea-
bility reservoirs, traditional fracturing technologies face challenges such as rapid post-fracturing
energy depletion and swift production decline due to low permeability and high crude oil flow re-
sistance. As an innovative fracturing method, energy-storage fracturing technology addresses these
issues by injecting substantial volumes of energy-storage fluids into the formation to replenish for-
mation energy, thereby significantly enhancing the recovery efficiency of low-permeability reser-
voirs. This paper systematically elucidates the mechanisms, influencing factors, and current appli-
cations of energy-storage fracturing technology, with a particular focus on analyzing the impacts of
energy-storage media, fluid volume, and well soaking time on fracturing effectiveness. It also ex-
plores the application outcomes of this technology in improving oil recovery rates and enhancing
production in mature oilfields. Research indicates that energy-storage fracturing technology can
markedly improve the development efficiency of low-permeability reservoirs, offering a novel tech-
nical pathway for the effective utilization of oil and gas resources.
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Figure 1. Schematic diagram of energy-storage fracturing technology
Bl BERAFAREE

2.1. BeE# TR

ETERIER SRS, KRENEEERBESEENEME S KA T e, WAL Z MR
HR IR BT S L SRR R IEAR R . RIBE, VRN SRR ARTEGE )2 82 T RS 8 1 e R X, AT
ik 3 UG ) B I R AR 8 . FE i FE A, AR Sl i B R R A S e I T B A A T T A
T, REBLRBERBIRPIETE Y 8, FEURARERBARM XA R 8m, e st 2z
PIEANER 7, TR 2 I RE &

2.2. BUENIE

FEARBE MR T, WHE A RN REES0E I R T RN T84 . NI AR B 13X
SEREGE MDY RAEE, (RSN BITEA/N Ty SCRFLIR T, AT SEBLZR G2 GE 1 H 1. Il 2R
GG, APUEMCT MR R INREEM L, S0P K T REEIVB I AT i BRI E T T A
fiti A7 23 1A o

3. BREERZARWERS
3.1 BRENR

BHEL SR, BN AR, FIhE T E R B E . AFRMERE
I PR A F R AR AL, AR BT A b B R 8 A5 i, DR A& = s T & e oA -

(1) 5K

FEM T A (0 B B, SRSC 3 3 A 3 B, 3l SR IO A AU R, 37 315 7K
FMrm, KEThZl A K IL 80%, IXEeHZ 7 Vs K BA RS B, B LR H g Rk )
Fiml, EERREREREY, XHERE IR L REE. RTH R IS R B BB RE .
FAKIT S, R RIS ATEAIR , FH R B R A RARIR R A G R AR A, B R/ /KT 05 1] B P 1]
37, X RS GE LA SR ARG T AR . A, 5K B 2% BURTRL A 2R VB s RO, g
PR REENFIE T, AT IRHREES] [7], W 2 Prs. WOZHIN S, FHKP RGN A RE)
ST, BRI SK AT, SESRBAE H RN . 757K SO SN KUK T 3t i Wi B £ A R T
TERREUCE KL, BISS 7 55 A AR, 3R R . WHACRY, i RECR A 5K 1 9K

DOI: 10.12677/me.2025.133046 417 i AR


https://doi.org/10.12677/me.2025.133046

I

i, AR SR P2 1072 mN/m BB 2, A CE R 8]

ETLLENEE, ERROIEITRENLR, XAFREREN TS, SIEIREY, KGR
PRI R BB A DB A 2, (HAREE T IETRK, ToR BA SRR, BRI 28BS s L.
R EIR[TFEB AT 15K & RE R BRI, SEHL T BRI AR AL AR RE, T =) Bt DX A B ) 2522
M2 T R, SO ™.

O — WRHRE 0 —— BRI O— /IR

Figure 2. Schematic diagram of sewage pressurization mechanism
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Figure 3. Schematic diagram of geological fissures
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Figure 4. CO2 diffusion diagram
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