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Abstract

Rock physical analysis is the basis of time-lapse seismic monitoring for reservoir waterflood de-
velopment, which is the bridge connecting variations of reservoir parameters and changes of the
seismic response. We make rock physical analysis on reservoir A of waterflooding development,
which includes four aspects time-lapse seismic studies on the feasibility, the response characteris-
tics, reservoir parameters characterization and the results interpretation. The study results show
that the reservoir A has the good rock physical conditions, and the variation of fluid and pres-
sure are main influence factors on reservoir velocity and density during oil development. Then
the time-lapse seismic response features are obvious for reservoir A, and the elastic parameter

I2-2.151? is the most sensitive for the reservoir fluid variation on water-flooding process. As to

time-lapse seismic response, the influences of fluid and pressure are opposite, and the more po-
rosity is, the more obvious is time-lapse seismic response.
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Figure 1. The study on time-lapse seismic feasibility for reservoir A, as to fluid replacement, (a) is rock physical analysis

and (b) is seismic response differences analysis
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Figure 2. Time-lapse seismic response analysis for reservoir development, and the velocity and density variation versus
temperature, water saturation, porosity are depicted in figure (a), (c), (e) and (b), (d), (f) respectively, where red values indi-
cate elastic parameters, and blue values are relative change rate
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Figure 3. The sensitive elastic parameters analysis for fluid replacement for A reservoir time-lapse seismic, where (a) is the
velocity and density variation rate, (b) is the sensitive elastic parameters analysis for water driving oil
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Figure 5. The seismic response analysis versus pressure variation, which includes the seismic response variation and variation
rate analysis versus pressure depicted in figure (a) and (b), normalized by the seismic response of pressure value of 25 MPa

5 WERENEUHMBERSEIT: (QATEBEEANMREIEE, (b)AitEmNHEDEEDIOEURQLP =25

MPa B9Hth =0 B #1TY3—1k)



3.4.2. FKIAFES AR K EH

XT3 KN B A R R R D S VE TR SR M R AR AL, BL 2000 9 I 4a 2 B KA,
LL 10% A8 3P K IB D e A B /K AT EE 2 100%, SRR B Hr i, RN BCE LRI, SR A (EH]
45 Hz [ Ricker 1 & BN N IR IC 3, W01 6 Fron, FHrp 6(a) AN F S /KA Rt Rz v, 14
6() LA S,y = 0.2 Ay = iy MEEAT VA — A A5 ) PO 1t 22 i 2 o 25 7K VAT PR AR AL

MBI AT, FEE S KA EERE N, B 5 I A IR IZ 2D A8, X2 TR ER A E R L ER A/,
LKA RN, SRR AR, SRR BT R R ZE RN, AT EE TR
P BELBTZE AR /)N, B SR SRR AR /N, 24 B /K VLR EE A 2006738 14, 31 100% 0T, SR Rl A2 A0 1k 51 94%.

4. R 5IARA

I 22 5 AR 58 3 T LA e RS () — TR T B, R R A2 I R
I 7 L 7 — SO R AR AN DL P Ak B2 A2 ORI D I AT TP A 2 5 AR (25 O P A 1 T A
WA 1o 5 AT ER 3o Il RTINS A MM At RSP B IR A R U R AT PR T
AR R S A2 AR B AR B 2R 5 BB 7T, B I AR SC A B G e 7 3t 5 2 1 5 0 B A B R 1)
BT, BETFIR:

1) S L A T 78 LA R R RS i O i, TR, IR L 2 AT AT MR AT 0 I A 1 15 P
(R EE SR, AT VRN 0 B R A B . MR AR AR, HE R
THBUT A 1 A2 DA A o R 75 2 1 J A e 7 ey AR ALE A A S 2 AR A, A RGBS I AR R TR B, )2 R
BOK WVERRGS, K ORESJ BR M A A A P R 22 S AOR SRS S RAL SO I 1 1 2 50 A (1 B Dl 8 P B
T R A .

2) SN A R R M A R AR %, B 1 AR TERUR A s IR LIS T FLBREAR
A, FUBRIAAR 57 28 A4 (a3 JZ 7K A B il AP J5L i JER 46 0 &%) 0 7 i 5 RS I 7% b R i AR,
T HIF A HIAN T I 301, 2o 7 e M 0 ) B SRR T e e R AR AR A, T A S i A RS, Tk
FIRGARTE R AR A BRI A 3R

S
02 03 04 05 06 07 08 09 1 0
! 01
02
0.05/ o
3-0.3—
S04
Pl £
E . B ¢ 0.5
5y 1o } S04
= I 1 N7
<
0.2 émf
09
251k -1 ‘ ‘ ‘ ‘ : i ‘
. 02 03 04 05 06 07 08 09 1
S

(a) (b)
Figure 6. The seismic response analysis versus water saturation variation, which includes the seismic response variation and

variation rate analysis versus saturation depicted in figure (a) and (b), normalized by the seismic response of water saturation
value of 0.2
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