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A New Approach for Heterogeneity Evaluation and Well Pattern
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Abstract: To improve water flooding results in low permeability reservoirs,a new approach used to i-
dentify heterogeneous formations for well pattern adjustment was proposed in this paper. The coupling
effect of permeability heterogeneity and the geometry of water flooding well pattern had been studied by u-
sing reservoir engineering method. In the research,two new factors,seepage factor and variable coefficient
of seepage factor, were introduced, then the new method for well pattern adjustment and injector offset
were derived from the analysis of the seepage process,its adaptability was evaluated by black oil numerical
simulation. The variable coefficient of seepage factor decreases as the increase of injector offset from the o-
rientation of well row. Furthermore,the distance of injector offset is going to be longer as the crosscutting
ratio of well pattern goes down and the permeability difference of sand body rises. The production of the
well group increased 5. 6% and water cut decreased 3. 7% after the optimal distance of injector offset,re-
sulting in a significant improvement in water flooding. The proposed approach for heterogeneity evaluation
and the formula calculating optimal injector offset provide new ways for well pattern adjustment in hetero-
geneous and low permeability reservoirs.

Key words: low permeability pools;heterogeneous reservoirs;sand body; water injection well; well pat-
tern adjustment
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Fig. 1 Permeability distribution in Chang 8 layer
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Fig. 3 Schematic diagram of correlation between sand body and injection well pattern



%41 5% 2 Bk 5 ARG B AR & AR R R S S R A oy ik « 95

2 ARX BUYE VR B 45 B

K75 125 iih J R PR 358 52 % L J= AR 2 TP 0
FAu 8 A Bt i AP S 2R BB R
SR, BERLRRBRIER XN RS ER
MRS R b fit U B i R RN B3
ANRE S 125 AR AE 25 8] L 73 A

T AT RO T K T R AR B 1 e R
K IR AL JE Gk i 2 E R F P IES B R
NGB BTG S i AR A A A3 A AT DA SRS i i
TEIRIT S H: P8 38 S T /K - -5 i 2 0 A = ] L
VC e (1) 2o 2 o DT P 38 o U H 0 O 4 00R 4 DE e T
JEMRM I MIF AR 22, AR B IERLE R RBA
RET 2 PPN TE K I M 5 6 2= 8 15 2R 5 [0 43 A 22 [f] DL
P 2 B 20K

H IR PYE HE TR I e S B B R BUE L. 5
Fs 78 00 BE B S L o AETE K I R 9 o 2 AN (]
A7 B ALY 5 KO YA XS B BT L OB TR

Kzi :l_-, (1)

AL K, 98 0 T mD/m: K, 82 5 078
B mD; L bR A B K IR B .
IR () T4 2 05 1 5 43 A 15 36 90 L AT T
SRR TS0 52 B T .
L TR T UK IR 5 2 0 0 A A R
e P FOR #5013 A0k I ) 15 % 2
BERSM RIS E. B E R B R EGHR
S, AT D7 T TR T

06
05F
g
Wit
= ._‘———————L.
ot 041 *
] v==0.148 6 x+0.528 4
% #=0.1429
03k
0.2 ’ ! :
0.70 0.75 0.80 0.85

BB RY

EY i

Z(K,{ —K,)/n
Kli
X Ve B REHE PR R K, HERIFEL L
AW RB WA T AE, mD/m; n )R B &R
R
S5 B A% K] 43 50K 40 M BT R R L AT LA #
TEAK I A 18 37 250 s Bt n DA R4S 1 e X g Y
Y X35 15 DRI T R K P 9B T
MBI T2 5 28, W78, E A 5%
TSP SRS Rr WA SRl PI A SN TRV ST
NGy RE T A R B B &= PO 11 B R e b il ]
RS R R R o B C N SR RS R R AR o
DA i 7K I 09 5 i 123 A 249 o P 1 D e A
ST P R (2) A 3 A L 35 BRI FE 9 g
ANF AR T X BB A2 SRR T T 4 A B B
B, 34 ASBERDUR R 34 5 1F 5B R LS JE I, K K
TR BRAIIR B &R RS AR YA
TEIOK 9K I Be 22 B0 VAN 48 b ol 2 T 4 A
BRI B ER TR RSB RN 725 R,
33T KBR % K RECG 805 A R RS T
AR R R E R (LK 4, R E 4 AL BRI
TR R A KR N R B A DG R %0, 918 5) i
KFBERA T RS KIRDE K 2800 M C R
(0.142 ) I B ER TS 2B BRHN T2 5
FECEIE T IE A28 0E R 5 H KO MRS AE
Xt 90 I R R A 5

VK[ - 2)

0.6r

0.5r

e

y==0.007 x+0.432
R=0918 5

TR e 7 &L

1 1 L 1 L J
0 1.0 20 30 4.0 5.0 6.0
BB TR RY

4 BEXLTRFAYSERETERRHXL

Fig. 4 Comparison of permeability and seepage factor variable coefficient
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Fig. 5 Schematic diagram of injector adjustment in

half square inverted nine-spot well pattern
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