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Abstract: Equilibrium displacement is the basic principle for well pattern design in waterflood oilfield. For the case of bur-
ied hill reservoir with dominant mid—high angle fractures and large vertical thickness, the gravity of fluid has significant in-
fluence on equilibrium displacement in stereo well pattern. Based on percolation theory, taking five—spot stereo horizontal
well pattern for instance, formulas for water breakthrough time of production well considering the gravity and that for injec-
tion—production well spacing while equilibrium displacement were established. The place of central horizontal well was cal-
culated according to the selected oil reservoir parameters and was optimized using numerical simulation method. The re-
sults indicate that the error between calculation and numerical simulation is 4.73% which is allowable in experiment, and
the reliability of the formula is verified. The water breakthrough time difference between vertical production wells decreases
and then increases as the central injection well rises layer by layer. When the injection well of S2 locates in the 6" layer,
equilibrium displacement is realized that the breakthrough time difference between S1 and S3 is the lowest. The degree of
reserve recovery reaches 42.52% , which is the peak value, and is improved by 3.84% compared with that when S2 locates
in 11" layer.When the equilibrium displacement is realized, the ratio of injection—production distance from S2 to S1 and
that from S2 to S3 is 2.95. Therefore, well spacing adjustment could improve development by impairing non—equilibrium
displacement induced by gravitational effect.

Key words: horizontal well; stereo well pattern; equilibrium displacement; well spacing adjustment; water breakthrough

ek H 1 :2015-05-22,,

TEH T KNG (1980—) , B, BIp VTR, TREIM, 184, < T & ZOm s B AR o . IR fLG - (010)89732260, E-mail : ke
venlj@163.com,

FEATH . FE ARBRFERA I 4 0] 4% TUA SRS LI S FE ST 7 (51374222) , F F AL R LI RS 1 RS
JF % (20112X05009-004-001) .,



20154F7 H

time ; buried hill reservoir

X FEEARTE A0 H, B B0 2 e 11 5
ASJEN o SRR IR AR X P B0 R A 1) S
U P EE T  AE FH 2 0) B 7 B 7 A R I o %) T R
AR LRI, T LI i SRS K A K A
PR R AR 5 T2 J5 HE /N AR, 5 B S
PRl B )2 15 3045 [ S WIS I AR 22 W O
(LNORE WAL (S E I Bu R A i L e R O O S
125 AR5 1] S X T K T A H I I A B3R £ 5 i 1L
T, B TR R B I A 505, B IR R B B T 1)
(R AIES O L R PO N A= I
25 A8 2 JREFRE DR TR L 3 R, SR L0 IS R
TER 2 R LR TR EOR , EARAE - R MELL 258,
TR FHALAR 22 )2 K BRI LA 7 2 3230, H 4
FEG LA AR TR o S B LK
S SL AR I B 2 A AR [, BIF 5T T AR g A
FHRS 2K S AR I 2 7 0O B 2, 4 5 O A Sr
TR SE AT I Az 7 UL A B T] 2 20 24 £ B¢
BRI S, A 2305 1 i o g o
AR BB, I 5 B AR A A 25 2R ik
1 1R HEBAIE

1 KPR AR R A fk i

Xt T 4% 15 [ 9k, SR FH AV R 5 I R R
I, K I 2025 A 7 I A R B AR A% 7R [R] VR T
2= I BT SCBLRA A 3R 5 SR KPS M i R
TR, T 7 AR 2 3 e 1) b 4% A P A AN 2
Broker , FEOUTRRORABAL . i, HA s &
TIP3 LA AN SR, A REIS B s I A Ok
A HE Y

SR KA SE A TR (— 3 DU R ) FE 7K O
S R T K - A_E SR UG TE TR 7 =X A3l
B, T3 07 v A5 B TR 22 B 7 ) AN — 2 (18] 1a) ,
TIASHITBES 5 X6F T H B~ i AR SR B
JRER T A , T ) 7 1o - R T 2 B4 7 il — 2
(& 1b) , A H TS g nl WL, & 05 5
B s 22V F 5 160 B9 5 2R 52 T 5 A 7 I 8 DL 7K s
(6], 4 5 75 9 e 22 7 ) AN — 2T, DL oK i i
J5 s BCZ WK IS T AT

TN, TR R R Tl 4 SR A
IKAEN A ZE VR TR LS A K P 1 T 36
R 5 3L P 2K AR O R T A R E , T T i R
B TR BE T R SR, (A3l T ¥R 2R T B0

b—THE Ji R

ERESZ

a—JIK ¥ TR
Wi h [ wann
Bl KEHAIEASHMIABTARERARZNTE

Fig.1 Force analysis of horizontal well in stereo five—spot
well pattern with different injection—
production ways for 1/4 unit
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Fig.3  Correlation among vertical position of Well S2 and
degree of reserve recovery , water breakthrough time
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