Zib S KL

F29% oM

OIL & GAS GEOLOGY

2008 4 12 A

T2 .0253 —9985(2008 ) 06 — 0758 - 06

EEEBLRETMANNG EHRAR
— LA JH 1 3oty A 9 e, X Ay 451
BAA S BAE B

(1. PEAME LBREGARAE BAMEARAT, LK RE 257015,
2. HEATHAF CNPC IR B ALK =, JLaT 102249)

BE Sl AR RS AT AR AL BRI R A, SR A S AN FAORA LS 4R TR AR A,
HTREP AR AR THERVFRF AR, AENGEHEER RO L L REAZGERBR, AN KSR
RERNEEREAGBAUE TR, AUFLRATRE, - FTEFRAETHERAWER, F—FEXEHEF, R
HTYERE, ANTR - SH RS GHEERE, LB MR LR E

KA B ADERE FRERER; D E A HGRETRWU;HEEFH L

HE S HEESTEI22.2 TERARIAEG A

Method study of fracture prediction in the Zhuanghai paleo-buried hill ;
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Abstract ; Output from fractured reservoirs takes up a big chunk in world’ s total oil and gas production. Study of

fractured reservoirs has become a focus of the industry. However,due to a complicated distribution of fractures,

the identification of the fractures has been a headache for researchers. Based upon the real data of fractures in

paleo-buried hill of the Zhuanghai area, Shengli oilfield, we processed seismic data by employing wavelet fre-

quency division processing method and multiscale edge detection. As a result, effective waves are highlighted as

the quality of seismic data is improved and the noise is climinated. This is favorable for the further research of

reservoirs in structural domain and optimization of fracture prediction.

Key words : two-dimension wavelet transform; multi-scale edge detection; wavelet frequency division, fracture

prediction; Zhuanghai paleo-buried hill

HEERAh TS RAF A B AL 7 B
YER, e 40 P B A0 725 ML BT IR AN 22, 78 T S 4F
HFEOaRAEHBUABHIEHE, EREEMI
B EEHET R SEBEIE.

7E ) P M 72 Bk 5 17 24 48 T 5 1k B R 7
M, AGIE T RER TN AR i %
RHEIT R RI EZ U B TR I

iR H 8 :2008 - 10- 12,

F—EHM T JERA(1965—) , 5, R TN, iU JFAHUR .

SAATRE I RE B BRI L & 5 i VSP R
%o 1 FEBBORB RS, RIS 24
RUAGH 2 PRI B AT B ST ST T K ol S 4% TR 1
DI%E B4R PR AL BB A B
M1 AVO 4387 APBHE AR E S .

N 25 RBE SD A I AR 7 3 JUAE AN 7
BERATE, BB THFSHE, AXETIKE

BEEWE - EABMRASERAL R LA ELARHIBOSHE (970211)



56

FEHE A, 4. ki v 9 L) R U By D IR R A 759

RBE GRS T 125, Xoh Pk Ay A Y I ) o7 9
WREEHAT T I, BUAS T — LN B BORR,
LM LB T AHMER,

1 IRV IRAL

i Xob T DX 114 552 o b [ 4 12 4 b 7R ORI
S VR T ) MR W) B 5 i X MR e AT Ak
B BRI, JLERRERRAIS
BRI, R RVNBL S AL BEAE 52 5 MR AL SR A R
AR A, AT LR ) MR R R, A M Tt —
PSR E AR R R E

1.1 /NESSRABAERIE

B E/INBE S 346 A R/ D I A ek — B o
B 77 ek B 5 A B ST RE RN R BY © B BUR B 4
P, BRI R — R I B LR
ORI I, AR /N 2 53 T, 2% 2 B T RY
S BN . TEIRIER R i B PR 28 1 3
REGE, Y FRAE, AT L B9 HTZ 2
REBE” Ry HEER A AR AR s, A B 1 oy
FRGARKOER, TLUE L Widess & LAEH
ZSBR AR ST R R

HIRRIC R B /D B S R MR ORI
AR AR, T R 5 3 7R 0 T A D AN (R A B Y
I IR LA SOE M RTS8/ M SR R R A

BIREARRERF L e RE 5 31 4
ALI\IE:1~3.7] .

S.(b) = Cl—f éﬁ:s(t)gk(t ;b)dtda (1)

Koft:a HREETF b HIEET
o,

g = 2wfu%dw (2)

) = ;—z_wa(t)e-“'dt (3)

REMN BN REEERERE, EREEY
AL ’
JHNL/2
> U x K]V
— k=j-NL2 (4)

i j+NL/2

> 1 X, [k]1?

k=j-NL2

REEMHERFS:

C

mb)=f>ﬁcxmj;;;fjwng4t-bpma

(5)

Py B SRR B AR AL AT RIS AR + /DN

BIMRBAR AR SIEEHR) SHRER(S

BRI, MR E F3%) B A AT IKEE
)+ MR EMRAR

1.2 RARBESVARIN

INBEIE R R (5 S o R R AR S R A, 0
X LE S AN AR B O S R AS HE A T MR B )
BRI TET , 28 %ok B30 T A 2R UL T 7% L RO A
AR ) B R T BRI AR i E L AR
P S AR T AL S REIT R E E, B AT 52
INBEOT I A R AR AL B, BAAC S D B UL S G B
LR 1),

I ]S P 53 53 Ak TR AT FE G AR B AT B 23 B
(E2), /TR IR B 1 &) A £ A R, b
22 Hz 3272 25 Hz, S50 923 o JEOR Y 26 Hz 42
FE] 37 Hz, B4 RSy (4 BE R4S B iR , W5 gl
2, R s b ] T 1) A el 19 A 1 2 P4 3¢
G R PRI T BB R T RFEA T,
P Z FFFIEE I 2, M+ P T g >, 8
A A T o B JE G 0 L PR 3 R i R AR 1 —
SERRRE A (1B 3) , AT A8 i 1L 2R 4 Tl 58
SE T REF BRI

2 HEILTE BRI RE

B BR Eh A AR A T S AE = e R BRI =
TR _EHEATIN, PRI, 700 BUE) e B d AT AT 2 6
s HE - 75 H HER i B BE R I O RCR o

R 6 UL R T SR A T A5 BUS J= 38 7 P 4 5
JRAIARRE . B BUHBRRIC T2 B 7S W BERE
HE RN AR T R SRR EN., £THTRS]

E §£ FRMAERRE, & ig §§ iﬁf
b0 R TRAES B T
MK T&ﬂﬁ'ﬁtﬁﬁ, w1 &[] ®
% # TRAWGGER | | m | | & %ﬂ

B NE RS A R A
Fig. 1 Flow chart of high-resolution frequency-division

processing of wavelet



760

A E KRR

$29 %

100 1

b

42 56
#i% /Hz

100 p

80 |

b

70 98

S/ Hz

E 2 /N SHAL RIS

Fig. 2 Graphs showing the differences

of spectrums

2600

2700 ¢

2800

) /ms

2900

3000

>

.:\‘sszaszga

500 e 3 0 4‘\\\‘

3 zzﬂ

2600

2700 F (&“ S‘E ; ii «ﬁ
E 2800 + i ‘ti .fi%é?”g ’Bzf‘}g(
;;_a? 2 ;{ E(( ((())3(«

2900 | >

| 53%3 ﬁ"ﬂ%ﬁ%‘ébﬁ?‘?‘

sof 4 DR )& %

3100 }(;;)S‘ljfi x)

i

before and after frequency-division proce

=

m W iii%i%ii}ﬁl.
m\\\“\\\mm..
e ::q 7
% ‘% ]
<¢” *<14

= = 313“ e

e 2
7'( 025 ((((.m‘
Ml e <'<s ((

m‘ﬁ%@gﬁiﬁ e

T
e

ssing of wavelet

j))}ﬁ

i

5
)

ok
it

B

M.

q

h’é'AA

“’ ‘i:{ ™ e Jl
piszd=

B3 T468 i 4bFRFT S M B XT

Fig. 3 Graphs showing the difference:

B LB T, & BIC RSB RIC R
DARAL, X B AT B St 4 H 3t 5% S 6 At 5t U2
AL ] X SR R, HER s 52 R R A7

TERFH & AU 72 10 3R ME B 1 5 J2 47 1 2R Bk
b % B B2 iRk E A D SO AT AR R, 3R
18 T 09 BUZ N BGR , B T U R Eh A T

s of reflectance

signatures of T468 gather before and after processing

IRV 5, R R REERS I T HE 25

A DXL TBU T O ol A R A R BR B e 2
SEERERMMEEBESHZEERAEFRSE
fish, TETE I 3 7R S SR I 8 2 R AR B L
KA L, RER I 4 AR AT B2 5 iR — & Z (0]
A T — W L TR (& 4) o



Fo M

REBEAC , 5. A oy 15 LL R AR TR A J7 ¥E T 5T 761

RS T 1)
T

(R PREPYPIT RET L
W Tk

B4 AL BUZAR

Fig. 4 Calibration of top buried hill on well-tie seismic section
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Table 1 Measured effect of fracture aperture upon compressional wave characters when the wave
crossing vertically through the fractures
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kN PE/pm B/ (mesT) BRE, % REEF FERE.% 18/m FIE, % #5/kHz B, %
1.0 0 3 247 0 10. 06 0 0.034 0 0 625.5 0
3.0 1. 964 3283 1.904 10. 37 3.02 0.129 4 280.5 715.7 14. 48
5.0 2.722 3310 1.938 11.15 10. 85 0.2011 491.2 793.4 26.90
8.3 3.720 3330 2.538 12.22 21.47 0.277 9 717.0 823.1 31.65
10.0 4.720 3342 2.909 12.57 24.97 0.3251 857.7 817.4 30.74
15.0 5.923 3365 3.619 15.29 51.93 0.407 t 1096.8 885.2 41.59
20.0 6. 958 3376 3. 986 16.22 61.22 0.467 5 1274.4 899. 2 43, 81




762 AME RRA MK

%29 &

A« AEBRFS,
H AT E

d
[@ﬂxqqz[aﬂﬂ*y”*“”]]

wf(x,y) ai[f(x,y)ﬂ,(x,y)]
y

= SV f(x,y)0.(x,y)]  (12)

1 2242

6(x, S e 22 13

(x,5) T (13)
B 4 Gauss 50 B, H 48 IS D /D R 4L
6.(x,y) ¢ AHES ARE.

3.2.2 HRDVREBBER AL T &

EXF f(x,y) BEAT /NP AS ST, K A 31 2% 05,
8 LN B 7 H AR (BL E B B O 1) b 9 R R AR K ME
B R ME f(x,y)0,(x,y) I—B45 5, #&
RES b BEREHEA.
Mf(x,y) = 1w f(x,y) 17+ w f(x,y) 1’

(14)
RESKET MR-
B _ L wlf(x,y) |
B =Af(x,y) = arctgAI 0 f(zy) (15)

BT LATE K J5 1) e # R B A 09 1w b, e — i 5 1l
FHH
D' (x,y,B) = w.(x,y)cosf + w’ (x,y)sin8
(16)
SR AT R R AR B B — 5 1 iy 1) S 4K

HELFAE X, T o] BT e e R f(x,y) 1%
3.23 HEA%EHE

RYE/ DAL BNE ERA EEERRF A,
TR fx,y) VEFBERBBTENI WL, —

AN DR F R AR R Z 1], BORE, BIAR
KAT LA R AR AR AR /N “ 43 57, BT LAFRATT AT
DA R X P AR 2 R KA (e, y) LR
BEMTEE L, 76 SS PRI B, X = 4 7850 5 7
A R FEE L 5] 9 40 AR 0 H B, i e AR /1S
{84, [EBHE R R AR S 4 B S8 LR MY
M, f(x,y) HIFREE B K/ HTHESHYN L E
ULHO R R 2448 % 3 X AR & 7 K A (L TS B,
AT AR ASHI H A A% 7 15 A AR A A BR 1, 4n X R
7ML RS BRI R e AR AL A B /N IR BE R
W% IR R AR A R U P RE R R B4
S YR X SR A 1 AR AT 1

4 BRI RCR A

B GITHEETWE RS H V&1 KB
B J7 3 0 S 4 TN (0 B AT W] S, ZHL0
FTOHEANFHRZEHESTNLERHYN
Seitartr  MERS T A, EAYE RN 1, R
EREBGKEN FEBEGETMSHEMT
L N

ZH10 FH0 T A R B9 R AR, B 5% (L AKH
3,4 275 m FRUGHE (¥8) 111 ,4 278.16 ~4 328.08 m
FA 10 mm yHEERIH 8 h, 2478 H = 252 , §
67 840 m’ , K Ko MIFVERIEIA, iZHITE %
KEX , AREETMMHEE (K 5),ZH10 H—if
BILEE R KREMNNZRE (KEEI4 370 m),
MBI Y EF, #EE1L 8 ms (LHE Il
30 m) J5 % 20 ms( 1l 80 m) ,ZH10 FH 7% 7F 3
BERE X, HiXSeas e etk (Rl ) 85, &
mEAUK, X & ZHIO H ARG W EERHA
(E6),

54 278.16~4 358.08 m,
17567 840 m?

S5 it ZHI0 H-Z4E T &l
Fig. 5 Fracture prediction profile tied to Well ZH-10
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