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Abstract

Due to their low permeability and high fluid flow resistance, low-permeability reservoirs usually re-
quire fracturing stimulation measures to improve well productivity. However, if the flowback of frac-
turing fluid is not properly managed, it can cause damage to the reservoir and affect fracturing effec-
tiveness. Therefore, studying the optimization of fracturing flowback management in low-permeability
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reservoirs has important practical significance. This paper addresses the problems in the flowback
process after fracturing in low-permeability reservoirs. By collecting geological, fracturing, and pro-
duction data from typical blocks, and through field data analysis and numerical simulation, the factors
affecting post-fracturing flowback effectiveness are analyzed, reasonable flowback timing is deter-
mined, flowback stop parameters are rationally defined, and the flowback system is properly con-
trolled and optimized. Meanwhile, a reasonable flowback management chart suitable for low-perme-
ability reservoirs in Jidong has been established, forming a set of fracturing flowback management
system suitable for low-permeability reservoirs. This system has achieved good results in practical
application, improving reservoir development efficiency and economic benefits.
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TE B AR RIS S T T RS AR v, R 2R HE T A ) B A D 5 M yol HE 7= 5 R i 25 1 R 1 DGR BT
HAMMEERERE TRAESERIARE. A, St ERRHE TAEREAEE 2 AL, FEARIIER
He MUEBEA S HE DL SR HEE AR A M7 . w5, IRHEN ML R B R 25 2485 1) T RE ) Rl i
EiEBARERW. FRARAUS R, REENNSCHEN MR TRE, TR S BCHERIE, MR
KL SO Re ) RHER AL M, T B DR A% )2 5 70 R B I pim 5 88k i &, dt— Rl =45
Fo BAb, AR R ] R 2 OCE B, IR HEE AT TR T R 5 AR N IR S, BRI,
HBET IR SCHEE RIS B AT Re, somn R (AR s 1T IR HE I R I A8 D mT R 5 SB5Ufids 25 PN A i R Bf
TG oSS ) 1 X = P i e 1 s NVt R 2 e =4 0 752 BB S G R =Y (ORI DA @2
MR T SR . BRI, R 21 AR HE LA B2 A AR I ) EBEAT IR AN AT, IR 4R R i Ak
FE M, T O S SR AN i R L
2. ERIRHERR
2.1. WhH~ER/R

T 2 SHIE 10 HIFMRR R A R BREIAT i geit, KO AT X U SRS RN
0.1~59.7 mD, FLBRER 3.3%~21.5%, KB HNKIKBMEZE, EREN FENRE HEB3) MV 4

H(Bs31). WFFRIXIA 9 LIFHFR=EE 1), HEFmERT 1 myd FI3E 7 0, BHEPSMERT 5 mid
1A 4 3.

Table 1. Overview of oil production during well testing in the study area

F# 1. AR mEAE = 28R

5 JEAE H 327 it B H 7= i & (i 77) H K&
207X3 Ed3 0.87 0.15 17.19
2-49 Ed3 1.32 0 39.03

DOI: 10.12677/jogt.2026.481012 102 AR AR


https://doi.org/10.12677/jogt.2026.481012
http://creativecommons.org/licenses/by/4.0/

PULR R

2-62 Es31 0.15 0 27.63
2-69 Esl 4.06 0 57.56
2-71 Ed3 & 8.75 0 27.11
27-12 Ed3 21.57 2.29 16.44
203X33 Es31 2.51 0 17.92
203X34 Es31 0 0 12.46
207X10 Ed3 16.45 1.43 23.55

2.2. HiBFHESER
GEFAMHT T R 2 SR 8 CIIRAO IR T L 2):

Table 2. Fracturing operation parameters of fractured wells in the study area

2. MRXERHEISH

5 JEAE RIEANE  RIFEADE it TAF & R
207X3 Ed3 619.69 35.28 3.93~4.91 273.18
2-49 Ed3 726.97 28.37 3.4 190
2-59 Ed3 1049.9 120.17 0.79~8.05 455.39
2-62 Es31 669.22 70.01 1.27~4.2 421.59
2-69 Esl 741.35 80.34 3.93~9.99 527.08
2-71 Ed3 T 914.47 60.04 0.1~4.9 231.21
27-12 Ed3 1735.35 160.64 8~10 632.43
203X33 Es31 548.1 50.4 0.34~6.01 116.58

2.3. EFIEREZEHRFR

S [ 02 F5 R % TP I SCHEGTAE IR BB s AE AR . WREET P R R R, R ARBOR HRE
FEBOR, SCHEFIBE ) BRI, [BRR IR SR A S, 6 R4 T RE IRl ™ 5, BT IX S
PR HRE A T EO/NMIETRONE, R iR HE, RS RE R SEA A R

2.4. HEEHIE

PL 2-49 H:9%, AT 2022 4E 9 H 30 HZE 2022 4E 10 H 22 HEH7RSHER, HEERT 9 KR 2
mm B, B 23.5 MPa FEKZE 10.9 MPa, 10 H 9 S E#Jy 3 mm HIMEHTE 3 K, JhEM
10.9 MPa R[%% 7.5 MPa, /5 10 A 12 HE#HA 4 mm MRS 10 K, KM 7.5 MPa % 0
MPa. RHEE Bt HIK 858.57 m?, ZitHigh 29.13m?, o7, #ubEF 2022 4510 A 22 H, & H>™
i 3.96 m¥/d (4 1).

TS XER 10 CHEAT CA RS0, KB 10 T3 HR HES) B AT 5 B 2 mm (/)N i gt
AT HRR, Bl A T B BAOZ A B O, 2O R B MR PR IR 0 MPa i .
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Figure 1. Well testing curve of Nanpu 2-49 well
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] AT AR IR 7 B AR 7 AR IR DU RO TR B E ST

1 ! 4g (t) 1 ZiGi _ B ~
t,— g, (t)(:u/“g)i Io /1(]_7)05, (ﬁ)dt = 7. (t)(ﬂﬂg)iz—E[Am(p)] Hrp Am(p) = m(P,-)—m(p) i

Lﬁ¢,MEﬁ%X%:m@%QK;é%tSO

KhAhAm (p)

; B 142274, (1)
R, RN F15E XN pwD 142274, (1)

= NN 0.00634K¢,
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3.1.3. HEREEK
PR AEIE AL S 5 Agarwal-Gardner F5AE BHZRHNA, TR HIZEEE K, JIWTR HEHE 6 X 5
R, BEARSHILE 3.

» Opsi =0 (rja/A) °

Table 3. Calculated effective fracture half-length in the study block
3. MRERIHTEFYREEKE

s ALK (m)
2-49 90.3
2-59 132.9
2-69 138
2-71 70.5
27-12 100.2
203X33 72.9
207X10 18.3
27-17 75.3
207X4 79.5
207X17-1 54.6

A 2-49 A0, AR H BT B 2 mm-3 mm-4 mm, % 2-49 R HEEEE A B S 7E Agarwal-
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Gardner B[R EHHTHG, IEERER, S 2 mm FMMEEEATIRARRS, M2 8N, 0 20
A GRS AR A LA re/xf 2y 50, ZMMEHE K2 4 mm I, EHZGRIZIER, re/xfi/NE 1.0, U
WREEL KA. IBHBLITE T T 2-49. 2-59 45 10 EUHF i ] B nf 4% KA B s . JEid
Agarwal-Gardner L 2k 70 B, B BAR AR MR 248~ KAT 500 . AERLIEIRFN BL, 1B K
T BLAR T A RO I RO K, ISR i (77 . SR, iR HedE NSRS Boa, 35K
T BN SR K FE I TTIRIZ W N o RIS R, i X428 1) 505 3k Al

3.2. IRHEEHLX R R AR

AR HE I B AR 1296 LA A s SRt T PR S8R S il 2= I A P e 0 o o R EAT R HE 2 B B IRl
MITTEEIAZEEE TIRAE ST, FFATRESI JREEM G A e 4. thoh, W RLRARE W 5E S BUREERE MY /)5,
PRGN EYE, B D HIS9RAE R SULRE 1. M, IR HERL IR I 2 i R S 2
RN R, NI SR AE RO T . R P AL S BT RE S il 2 A R R RN, A T TE P B
HARALBRSE Y, SEUNERBER T .

33. FHEHSEBXASH

{EHES Bt HEm 1) f5 RIS 7 S0l B B 2, Ha PR E X TR P B e
BOREREE . R [H R RIR R RE P S A S K T (R FR - H 3 B AR SR e A A 7
PUTRERIRSE A, TS i G I UL RE FT - PRI, A HEW R I AT e 5 SUS B = i B, 1
Tt J2 A T B0 RS s 17 A2 N [ o U v AR E ST E Ui, SR SR KR e V. 1 HER
WS — A RESE, HONEREREE N A S TR AR AIRAS o 83 S 2R il FH S A 7 Bt
BB oA AL, A HET 18] 55 ik H 07 2 R A AR S A AR S, (O — s A, (= HEm H)
SRR R S THE Bk gs . SR, 5 HER ) AL e B RES 7E SR IERAE UL RE /I IO IS, K
BREE s R A, TSR BRI AR E

4. EHEHIE R IL SRR
4.1. EERRHREEHIE

4.1.1. EERIRHRHLRTE

A FER HEE AL AT 58 A SR R AL O 22—, HOCBTE T or & re it 2 5 R 2406 T
SRR . R HE L R T R S ECCHEGERUINGE],  AT PR ZEEE SR s TR HER LT BRI AT g 5|
RAGIZE, FMmHAIERE R 1. SCHGRR SRR R A (K 2), BEE VR T SC835 00 JOA & R R,
SCHEFN R SR IBHTRD AR AN, SCEEFIORLIA) ) B 3K, SRS AR e, fEAR
I7i] 1 Z4V0R HE B R S R B A B A s> . MM &R 15T 4 MPa [RHE, SURREREACR D,

Rk, 78 i R HER AL W HE M, 75 45 A 02 HBE R L FLBREE AR SR S AT R GL T
SHFARBEMIK, BT R BENRE, ERIE TR, PO 1R IR HEm 5] L (R4
TR HE[2]. AN, EEE TEEIEANAE . T S xR B A B . mEAE
B PRI TE RO, AR AT NA], R AT IE 442 A R HE LB 4% 1 Al B 7R Seps
LR A, IR HER LA PRIE 75 2 RE i JE TR 7 SR R B R v B o TR A A i PR P2 B e i IR 4
ROR, HRASEA, AT RS SR ARG &, R HEMERE 1], DRtk 7R e L i SI A s
ERBIOBIORES, SEEE KA ik, GaEHWRERAR L. K, $5EARRMEZESRS, R
For SR AR 7R, RIAREZL4E IR AR S A AFAE, 0B BB IR AR AL, DASEBR AR (R HE R [3].
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Figure 2. Total proppant flowback volume under different effective closure stresses

2. NEBRYHAENNTIERNZERE

4.1.2. iBHER B IR

IR FE AR 2 TR R HE R BE ARG P 1 5 — AT, A BE R B TR Em AN
JR VLS il T 2805 2 07 R 2. DH e, aRHRE I T 58 S B4 IR BRI, T 9] k R4k
G I R, S ZLEE FURE T s TR HEE I ) R R T B0 2R A B AL, S8 i R A5 T AR [2]
DAL bt 3 2 i SR 00 3 P %o S P77 [ B PR S i R T TR HES . IR R e R E R B B R
o SCHEFEIR IR 25 BRI, B A R HEAUE R IZ W G 0, SCP 70000 B0 g i n (14 3). R 2SR HE
T E LA 300 ml/min A FER, IR HEE T 300 ml/min B 37 #3577 (8] 97 B 8 s 4005 HEH B R hnieds s
IRHEEE = T 300 ml/min J&, SZEEF IR0 0 B0k

10

SRR/ %
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Figure 3. Sand production effect diagram under different flowback rates

3. FRIRHERE T B LAV AR E

FE R A ST AR b, AR ARIE R R R 2 BORR 077 20, BRI 288 N AR 7 A RpAIE S i 2 e
TG, B BO R HREEE . PR B T RN T B, AR BRI HEE R, A
Il T 0 W B X A G AR R R s R TR HERY B, R AR LRI R, AT 5 e IR AR
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Figure 4. Decision flowchart for flowback operation regime control
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