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Optimization method of fracture length of vertical wells in low—
permeability reservoirs based on the equilibrium displacement
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Abstract: Relatively regular areal well pattern has been applied in most oilfields nowadays. But under the influence of res-
ervoir heterogeneity, the development effect of different oilfields varies a lot. To solve this problem, a method of artificial
fracturing for oil wells in low permeability zone was proposed , which aims to achieve the purpose of equilibrium displace-
ment in well patterns. Targeting on the rectangular five—spot well pattern, the calculation formulas of water breakthrough
time in the fractured oil well and the non—fractured oil well were derived. Besides, aiming at the target that the injected wa-
ter reaches to different oil wells at the same time, a calculation method of the optimal fracture half-length of the fractured
well in the low permeability zone of heterogeneous reservoir was established on the basis of stream line integral method and
equivalent well diameter method. The influence of the permeability ratio, well spacing, the difference betwecn two injec-
tion—production pressure differences and the fracture conductivity on the optimal fracture half-length was analyzed. The op-
timal fracture half—length decreases with the difference between two injection—production pressure differences and fracture
conductivity. However, when the permeability ratio and the well spacing are large , the required optimal fracture half-length
will be relatively long.

Key words: low—permeability reservoir; rectangular five—spot well pattern ; water breakthrough time; fracture half-length;

equilibrium displacement

21 2840, 2% B AR BT XP AR S B S 45 1) S Atk R BRHCRIA R R AT A AR R

Wk H 8 :2017-07-26,
FEF A A4 (1970—) , B, INARFEMN, ##z, Wit N B RIS . I ZHAR T TR 5302 TR, BRI
13705469592 , E-mail ; ccz2008@126.com.,
AR  FHE(1993—) Lo INARARE N TR -0F5e A . AR LTS £ 15053231873, E-mail : 15053231873@163.com.
R4 H [ SR TR T JH R 3t PR v Ak R T K B SR R AR ™ (20162X05011-002)



-66- moR M R

5 X W % 20174E11 H

RIS R, 2 RIS - — 5 XA
AT LA BENE 1K BB AT A BOR B AE )
VAT FH 0 T 2 3 4wl R R B I 2 1 A
BORIRME , Dk, i F e 0 308 22 AT 2R F AR
SRR L AT I Ko BRI, AEAR Y 2
FETR ARG KLU B4 I R A2 5 S BUIOE AN 1
iy o X TARB B, N TR UEMR B &
P AR mIIE T ERARONES . TR HMEE E
ARL B, 4t X7 T8 32 AR AR AR DX A R i -
PP NTIRRETTE i P L R, A R Py
FiI0 S AT T ) KA A R, DAL TG e S P ) T A A
e

TER I R 114 22 4 9O 45 45 R IR IR LT
[] - SRR R AR A, RIS SR M A DL 7K IR ] A
o AT, BA A X B AR R = BT
BO7 MR R P RET R5E  EAT T AT
Fo 20 MHEER 4 XBHE IR A 58 I ) FHAIC Sl ] L
R RS MU AR T SRR 4R
A T TR I R DL KR TRL AR A
(R B35 77 1 B4R 2 SR it AR IR0 xR 3l
AT RSB . i, 456 TR AL A AF A%
AR T TR U R e SR 1 DL K e )
TR A JFFE LR |, S e e K i)
ST LIRS 3 AR 2 S e i O LA
S PR AR (B

1 AR WK Rl
1.1 RERHFRKEE

— R UL, 757 A 2 AR B BRI A THUE
T IR P28 AR X SR 2 LU A 3 TR
T WK o PRI, 575 X6 38 325 A AR DX A SR vl 2
T N TRZ K ULK B B 3E S48 0T . RIS
R ZEFE B ILAK BS Ta] AR AE S, WA 32 a5 ik
FNIMEE . S E TR IR TSI E 4
D—TFE—RBITTWEM(E 1), ZEAEZIEY R

_ L .
R i HP4 = a 7o B CRl P 1)
AT#E y
1 /’
Ve 1k
1 o7
___________ i
:A(?£7K#)
MK X
1
1
K FEP3 ! XKt P2

1 EREMARHMETTE

Fig.1 Sketch map of a fractured rectangular
five=spot well pattern
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Fig.2 Sketch map of the calculation unit in the
rectangular five—spot well pattern
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Fig.3 Sketch map of single micro flow tube
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Fig.4 Comparison of the water breakthrough time of

different oil wells calculated by reservoir
numerical simulation
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Fig.5 Relationship between the optimal fracture half-length

and the difference between two injection—
production pressure differences
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Fig.6  Relationship between the optimal fracture half-length
and the fracture conductivity
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