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Research on Seismic Prediction Method of Shale Qil “Sweet Spot”

—Taking Lucaogou Formation in Jimusar Sag, China As an Example
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Abstract: The Permian Lucaogou Formation in the Jimusar Sag, China is abundant in shale oil resources, and shale oil has become
an important area of oil and gas exploration and development in the Junggar. It is difficult to predict the distribution characteristics
due to the thin vertical thickness, rapid horizontal change and strong heterogeneity of “sweet spot”, which restricts the process of
shale oil exploration and development. Through the combined analysis of logging and seismic, this paper froms a set of systematic
“sweet spot” seismic prediction method for shale oil thin layer: (D Relying on forward modeling, selecting waveform clustering as
sensitive seismic attribute to realize “sweet spot” qualitative evaluation; (2) Using the waveform cluster as the constraint, conducting
waveform indication simulation based on NMR effective porosity,to improve the resolution and stability of “sweet spot” prediction
and realize the quantitative characterization of 5m “sweet spot”. The prediction results have good consistency with geological laws.
Verified by drilling, it has high precision and strong reliability, which provides geophysical technical guarantee for the effective

production of shale oil, and enriches the seismic prediction technology system of continental shale oil.
KB SRFERUR; TEm “HE" ; kBRE; WEFN T
Keywords: Jimusar Sag; shale oil “sweet spot”; waveform clustering; seismic prediction method

DOI: 10.12346/se.v4i1.6409

135l5 7, FUHARE AR, SCHLEmS R . BT, JUAIE

— LR, REEXMEGERE RS T, BERAue  HARERIINRZ —, SO ARR AR A f ok LS 4
BRI IR PR . B E ARSI, R e R B KRB R R R HE KB 1012
EIAR, T A AR s BORBRXE, w2 R MgCa s RS, BT AR IIER, AR

(MEEEN ] BFRE (1988-) , U, mEIARMWE A, A, TEMW, Kb, 9mEsaiin.

95



MASHR - E4% - F 18202637

JECAA I g L ) B S

W R, B A AR T X o R T
RN SHRE R NEKR, SR 2RIl
S P RS IS G . AR AT . DU AL
ARG, K TIUN A TR A TR S I TER AN
VIR R e T AR P BT
BUERSEOT, TR R IR GE AR R B gy
e, T BHER 87% $RE H] 92%Y; LA,
A E R, FEHLRR R N A AT R EA b, i T
=R A v L el o < S s 1| R TN
WS R A X TUA IR A B2 R B L, HHEITR
FREEINGE, X FYhm . B AR bt . PR E/INT FORM
RIS JRBE, R R IS SR M LA
SR I LT oK

ARRBEIT, FEHFZORIEFAE BT A “FH A" 4LARIIE
THAOFERE L, WA B8 AR RE, ik
BIE RS RMEASTIL T A R e P BT 5 st
VBRI N, SR TR LI ih 2 i O
FORBAUT L, BT Sm R CHLE” RERRERAE, M
SEEAEEE CEILE BORL, CHARTH AT IRNZ AR R A )
S

2 Al “IR”
2.1 TUE M BRAE

TEARBER MR T HENE SR S AR, Sk — AT BB B A
T, MR SOAEXTRRE , DURHIT & BRI IEREGE T, IR
4 1500~3500m.,

XN PR B WA AL AR DA, R AU
B R — B, 1A S PR T A AR IR . R
HURFAISNE, 2 EE RN ~ s, WE
S P A, MR TR R EE” i
Jar o Z AT AR I, R A G2 A6 )12
HiEgk, & TUAMTE R & SR T aERt, nT L E 45 K
TR v P A B 1 DU o
22 “BHR EBRIEMARE

PR TSR bR SR, EI IR R
A B S AR XTI RS B AR b,
B . BGESREHORIOE, BAT IR, I “F#h”
JEAFFE, (HRXTT “FHS” AR TR AR P, A
FRELSET A WRIE—E R0 PR R B ik .

VIR0 AT B AL 12% . 8% M B 4% VER “Hi 7
M 2SR AR B, E—2 T DL B R 128, T
FMUIZE (WER) , HAT, THMIE “Ha” 2E%Em
TERISRL, T T R B PTE P P2 P W),
EHREELN 25 K, RN BB Hd Py
FEZEON I “HE , PHIRELN 2K, MmsEgkE;
96

FHIE

PL 7R3 AT, PRIREEL Sm, BEIRELEERLS
RARVIIRE W FARZBG P BRI “HE”
YR FEZ N 2m, BRSO

R1IAEHATCEH “HR” ITMIRER

#he AL LA A Tl
KA OB FBR BidtE R R
I >12 Bk B Bl W
I 8~12 H Gk Rk e
i} 4~8 N z= %= x

3 “ER” BT E
3.1 M E N R 4FAE S T

ANTR] b B it 2 A AR IR | R L % (] [ i 5
PEEE U225, AR RGAET “FEA” T8 250
Bt Z A AA RN SRR . ALk |
W R4
32 HEBIEH

TEWABA 0T it 2 b R i O AR AR it b, A A
THEARR R A A RN AR IR 25 500,
OB EIETEER R T8 L a2, a WEliH)2
mi TR 1) 2 R AR AR, AR A MR R R s b AR
JEAETF HARZ TR, MRS AW SRR ;¢ SRS B ik )2
(1 F HARIZ st , MR mm RARIE ; d Bt B8 I2 fr
T HFRZIETR, MR A RARAE (LA 1) .

XFHR I, BIRSZ T HER IR, s RO E AR
W2 AT, Y CHET AR RN R A AR R
MR PRI . IO BB LEER 2 04k, I RS
TERERS S IR HRE I AARRRAE, 2 R g
AR R

Rl

T e s T .
B 1 AE&AR “Fa” AR IEFEENE

33 MHREREM

FIAT, oT 3~5m iy “FEaR” Hom/N T e bOR g 7
BEREST, WML R PR BN OGS BB, 7 BR A
A LA B B

B RIBOR FEIERATH AR LR, X LR iE
THE Ik, B4 PRI MRER SO T2, XL
i FARZ B Z A8 S B Z MISER, Iz EIEM

o



Surveying and Exploration

XN A2 DURRARIE , 15 B 2 X e i sg A8 4k, AT
L POY AR R BON A2, RS TR E ki . AR
RONIZEAAE R, AR G S B 2 (4 b AR AE

AR RIEME ST “H” Erkmm (L
2), C“RHAT Az EYR KOs s, LRk )E
BAE J36 HPET 2 AT, JEE A AR, 36 AR X
AAXEAYHL, AR R, L EWISCR, T 136 HEPEIX
PeoU i BRI oA B R R
34 “HR” EERE

ST Y RS E P 0 RS A AR IS 0y
AL, TTLATE SARHRARRE X i e X B BRI
F, R ICIRTE SR AT ST & BOK IR Pl iR
EARAITR , M, TR RIS R ARk
5.

e, JRR R SURSET, BB S
WA LB ke 2 2 YL PHPRERE X 4 128 “Hlt
M RVRRIU RN BRI, FUZXEF I, 028 R
M7 RARRT S I R S s AR AL IR AL AT LAIX.
Syi SRR A, AR A SCRIEAR R ST “HE” (0
B3) o Rk, eE&miaSqLREEIE R R RAEM

HESH.

DARBUR BRI R, FHTH IO A2 R T
A AL E I BIEAR AT T e R RAE. %07
ERHMFRPICA RSN R Y (SMCMC) ik, Al
R 22 FREAR A AR 25 (1254, DAL 22 R %K
(FERE ) K SAEIZ IS BAEA, FEHREAIE LA ZER T,
SRR AT ER S, X U S8 T 22 B R LA
it

XFFYNE R ARG USR]
R PR EE AR = 3 HE (LRI 00 BRI A B, 2K
PO BRAT T 2257 o SIREAR TN SR I BEN LY, AR ATH T
R B RIIEAEIRIE LR, KT AL REFL BT Hh 2k
AR AU, IS S PR R TUIN f T SE PRIV L

LML, ERTmEA =R — R =R
PRAE B AL DS TR IR BT MIBAECR, F
FHHB R AR 1) A (S T B4 2 WA, 002
ERVORME S s H R A, Wi R
A, RS HER IR, SRR R =i
PEBOE RN N LR, THIEBIEAR 7B, RT3 e il
53 B 14 ) e (R B ALAE A 22 A

YARBAH ( m/s*g/em? )

3or 2§

i 3

GEHAMILEE (%)

3 ERERNKENSREARILEESSE

97



MASHR - E4% - F 18202637

@ J36
Faad o

[68
3

[
<
=1
3

(33

N oa e R N ia8

ga,

5T “Em” BiEE (£) EilmnEEaE (4)

35 AR

WA T 5 8 T R R PSS AT L, ST
PR AR (A S EA 0, (AT N SRR T
RGN I, DTS Sm R T R R
(WP 4) 5 Vi LFE, M SRS S 4 Rk,
PEATUURUILEE, [ 5 M R T S e — Bty (L
BI5) , SeBUF RS M =4 R AR, BUEA
FTR 83km™ AP BRI I7 5 B A R o

BEAN, SRR AT AEE, BRI TR S SR
VEREFEIEATINE, 3B D 285 S B A 758 4
ST, Wi R IAE 95%, BEIIZIT R HERES . R
ATEEPERS, ARAST EAGAIIEO LU TT R BOK P E .
AR A P R

4 &t 5INR
WIIRRIL MBS ARGERIUAIZ R
ESiprpey
i B8 R 2= R B RFAE T F AR [] i o it
T HEHRIETRRLL, SRABIE RIS, TISCEL
T AEIEAETERIN, XA TR X i
T DX SR

o

QFP R BT ST AR BB, e BiRSER L,
— PR B RN N PR, TH R TAEREA LB A %
AR RN, BHUAE R ] SRS XA T AR T

BB CHEART MR, AR T ARBR R
ST PSSR BRI E TR, B Sm JRERE AT
SERRAL, HE SO ST — 2, RIS,
UEWTZIT TSRS . SCIPERGE, o DU s 0T A
PEMIREAR SHE

52 3k

[1] SR 3R A 0 b T TR — AR Ab 3 35 & S e —— LA
ES I a4t 5 AR 5% 2K [ 4 5 9 A1 DA T Sk 3] (] I8 e i <
[1,2021,28(2):151-155.

[2] SR 0] SO A AR, 5 R NE SR 8 DU Tt KO PPN 556
R AR F—— LA AR BRI 8 2 P RO 2 R I[0]. R AR
S HERRL,2019,30(8):12.

[3] AL IRARTE B, A5 35 AR B AR U A T Oy ik (0]
T E,2020,27(3):6.

[4]  BHEEL, T4 TR AR A R B IM G 7 R A 20 BT Tl i
R T 7 1 (D] s A il B 5T, 2020,41(5):7.

[5] SRy, StH i, B A 75 AR YR U1 R 2 R 2 20 2 17T
AT [0]. DUR#48,2017,35(2):358-370



