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Building of 4D reservoir model based on development performance
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Abstract; Taking the 1' layer of second member of Shahejie formation in Shengtuo Oilfield exploited by waterflood for more
than 40 years as an example, a mathematical evolutionary model of reservoir properties correlated with reservoir performance
was achieved by delimiting the dynamic well pattern unit, tracing the well pattern and development performance, characterizing
the water drive degree quantitatively and using the multivariate regression analysis. The reservoir properties in different phase
were figured out, and a 4D reservoir model was set up based on reservoir development performance. The results show that the
reservoir properties value in initial development stage can be transformed to arbitrary stage by mathematical evolutionary model.
The quantity and distribution range of modeling data in different development stage can be enlarged efficiently. Not only could
the 4D reservoir model based on development performance characterize the past and present spatial distribution of the reservoir
properties visually and quantitatively, but also forecast the future reservoir properties by using development trend analysis.
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Fig.1 Sketch map of superimposed well pattern

in heterogeneous reservoir
R XA HAEAL 9 B 2 R RS SR OC AR 1T
&L Ty W R I R RE % Ui 90 4 IR 2T 2 S 5L
(6L, T, W58 M RE AR IS — s /K SRR JEE T B )=

ZHE, T, 1565 I 00 0] e 6% A5 o8 K SRR B
MEIZS8E. Lk 3 WE)Z S A% R,
R R — ARSI &, 2 S 508 5 R E Bk
THOKIKFE W A%, J5 A2 S BUE W a2 2
B R T & B B Y K IR B ) eR R
L11 #h&FMETHX S

R R T FRAE A 2 S — DX 28 g A K KR
JE RS I A SIS M G & A M HIT
5 DME— FREEH Ry rpols , Z 0008 HAE R i 5 i )
Sy HBTAR , AR S A BT SR 6 2 S 80 4k
Ep KIS R . K 2 (a) Fis, T, W& H:
SEEL 8 LR AT R IR IR N AR IE S
Bl 2(b) T, BAFF &I 584k )5, UL T, BAgF &I A h
O, Ty BATF RS R A, al Rl 3 1 5 A~ sh 255 M 5
TCo AR H W22 ;AT R ], W22 - 5E R
itt | ZSH0AT B 42 Bz S0 I R 45 SR R4S, W22
HER IR RSMZSEOT o T, BHS I S82 5
BOm S A (RS A e R AE W22 e T —
T, WU PN T 22 10 R /K SRR 2, 3 T 3k A% — A6 2 5
B A R B e AL AR e o e BRRIRE A O ik, B 2
() LA Ty, BRI, T, T, BI9F &K Hhih
Gt AR gt 4 A EhAIEMERIT, DL W31 R BT
S, W31 SR A 2 S 800T 14 Bz s
AR LS FARAT , W31 HER LIRS %2 S 500
T, W14 I mi it 2 S 808 1 16 (8 53 2R, i 2t
HRAE W3 AL T,—T, W N BT 48 D 18 7K 3R
AT 5 — A1t 2 2 B b K SRR B ) T A 5K
Pio B2 FEhAFH M BRITH R RENS KA 2 R ol
HIGIY 9 44t )2 S BE K SR AR B 1Y) sh S T AL Bl
1.1.2 KIRAEF 64 % B RAET ik

FE M S B & 2k A e, R — I i A K B AR
ZEN ZAHEF W, B RS %A S E R AT
Bio BB AN FHE T & 3 23 0 A SR B, AL 1
PLE R R AR R DA S SE R R 5 5 45 1% K
YRFEREHEA TR R AR

TEAE— DB PRI, J5 R AR T
T & H ) 138 A5 T X0 0 Sk 8 i AT IR
7 3 Fifr, ZEAH R H: P A JR AN SE By SRS R, 45 o0
S KBRS I, A4 3 AR P K KRR e 1 o

BNAS I HIT N TR O F A1 Jmy 7 42 R S R
H- 5 HTEATE & FH A XL B R R e R Ty Rkt
FI L FWE L URAE R EAR K
6 25, H X 4R E IR SR T &I
ALE AR, AR R OC R A R 7E AR [R) 2508 T e



$ 14 Bk 5 SR B A )

2010 42 A

222K IR BE e 7 5 MR S O3 T e I 1
HAE T AT 2 B 18 9 T 2R 6 3 26 03 I 2k
b B s2 W K SRR BB o 5 RN A R

RSN EH R HIC N ARIE BUTE 1R KR, 7KK
RE AR AR s R 3l F A6 5 R B B Ak 19 s 259
WEICATIAL TR ARES K IR N 0.

B2 fEESHRERUHARPEHMATHILS

Fig.2 Delimiting of dynamic well pattern unit in research of reservoir properties evolution
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dynamic well pattern unit
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Fig.4 4-D model of reservoir properties based on development performance in interest region
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