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Quantitative evaluation of source tapping fault for oil migration and establishment
of its migration model in LD oilfield in the Liaozhong Sag,Bohai Sea

Tian Lixin, Wang Bingjie

( Tianjin Branch of CNOOC Lid. ,Tianjin 300452 , China )

Abstract; In the Liaozhong sag, Bohai Sea, complex fault zones give rise to numerous secondary accommodation normal
faults , which form and control a large number of fault block traps. Well data have confirmed that the vertical oil migration
ability of source tapping faults, which connect mature source rocks with fault block traps located on top of it,is of great
importance to abundance of oil and gas accumulation in these traps. The study regards that the geometry of source tapping
fault’ s surface and its contact area within the mature source rocks control the oil and gas migration. Thus, the seismic da-
ta are used to elaborately interpret source tapping faults,to depict the three-dimensional geometry of fault section and its
contact area within mature source rocks. Under the control of the above two geological factors,the migration ability was
estimated by numerical simulation,and combined with logging data,we identified fault-associated fracture zones. Thus the
model of oil and gas migration in LD oilfield is established based upon these results. The results are as follows: The oil
migration ability of the six studied source tapping faults varies significantly. There are 24 charging points to the oil reser-
voir of the oilfield with diverse contributions, and result in different reserve abundance in different fault blocks. The inten-
sity of associated fracture zone of the source tapping fault is different on either walls of the fault, with the better developed
fractures and improved porosity and permeability near the downthrown side, where the selective hydrocarbon migration
from the charging points occurs. And based on these results, we established the migration model of oil and gas in the study
area ,which matches well with the actual drilling results.
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oilfield , Liaozhong sag

W HHEA 2017 -06 -30;1&iTHEA 2018 =03 -21,
F—EEBN WL H (1970—) , 5, % TR, ek #L A Eh#E B bR . E-mail : tianlx@ cnooc. com. en,
E£WmB . BEFHEE KL (20162X05024 —002 -006)



568 M5 KRR b iR

539 &

AL T 0 N e | A N L AR B o b
VRS I, A AR AR TR 0 A S v A
B 5355 0 R JIT 28 A A T FEATL 30 2 I B T —
RO Wi , fe SR B Rk S 4B 2 DB 2 1Y
TTIE S A o A B S R
X LU W7 = 2 B I W R B REAE . X TSR
MG & , RZ 22 45 G0N 1Y IE W2 1 DI FI4E H
TS IR BT e P P A . 2 T VR A R R Z 1
UL ) BT B Rl P, il R SRR S RO R IR
TR T = A 2 ) i RE 0 B R DT S &R
St I 4 32 B AR B R L 2 TR 52 2 DR e
IR E B ARS8 — DI T R B < &
B A E 2 DA R = 2 1 o B 0 A4
A0k TR SR PR L W R R DA A S RAT 5 BB 4 S i
HAEET L,

KT WZM B R RE S TEA [ IR 2 27 AR
R G T T A R A A i
RIS, He S U8 I T 254 i s A2 19 20 Bir K 22 02
FT HRR GORH R IR 2 45 R R 4T 52 PRI, 30 1 X
SRR A bR e 28 B oA — 5 i B, (EARME X 20 H )
TR AN ] W72 143 A% BE T B DR/ D 5 T X B 2 405 4 )
P T 22 AR SRR T M e 5 K IR B0 O BRI
WS, TR T AR IBURH 5 H J5 BTk A ol il DX i AR
HESCBL o BEXE b )AL, 76 i A IS At A SO
FOER IR BAL R MR LD b A4 52 2% Wr RO BIFFE X &R
T W T A0 Tl RN = 932 7% RE D BEA TRl AT 5 A
VAT, I T W7 Z 54 0530 SR A A i 22 B Y
IR HEAT 20 B, DF ST 45 R — 5 B 1 LD il
A8 D 8 R, ) — D7 TR T R I e P A i
SR ft T —FRA T BT AP R AU B

1 LD iy B A b 5 i

L1 X REEs

IR OR AL A I ARV S AR R AU AR - v
[0 JRATT , 2 TL T SRS M 1 e ¥ ) AR A, 30
ARV R I = =M AR A% R, A5 1L
PG TR L H M AL AR MR 3 A 7 [ 14 3t BT L
gay IR YU AT S TR N YD ST NI S
IEmFE T (] Ta) o BrAEAR L 1l i 20 R A
T EE P A B AL M
TALAREI R R, S8 TR AEACTIR M, il &
R B T HZA LA (ER) I (Es) AR
B (Ed) , T2 09 229153 = IR = A R

Y BOIEIRTIURR , il 2 R 7 1 M 21 (N ) A fe s
AL (Nm ) , F2 2RI Sy 03] i DR 18 IS ) D
RS I8 4 T2 00RL

1.2 LD il A EsHE

TEIL R TMIRE g 78, 52 53 20 A P e e 114 560 ) D 2
RIS X NE R T 2308 RIE JFHZN AT
5 BB R A BE ST UIRE R AN & o AR EI 7 9 W = 14 A 1)
DA KRG 5 W7 2 R 245 5 2R g 3 2 D 04
Wiy L 15 0 T W S P OB i W R .
LD il B T PU RO 1 W 28ty A P ol i i i A
HMZPET FS, FIFS, P THEMREBIZ (& 1b) T
P SE TR IBTZ A B . PR BT AR AR 2L A e E
VPR S YR AT T 1 43 A LA
RHYA A BRHIE , TES AL (LD il HUA & 07 B B A
AT R LK RS B 35T . DAL 3 )~ i,
BT —FRFNE EW [0 F1 NNE [i] 8 0] 5545 9% 36 5 2
ORI IE T2, IR HAE il IR 2 A Wi, bk
[N DR VA R VAR s (7= A e L ) ey T TR S
B W A 52 TE DB = P A B B g e (1 2) o

1.3 LD it HifiEE E45E

BhERAE FAESE, LD il AR —BE(Bd') Fl s —
BB (B ) & BLR MU SR A, 75 IR G
TE W72 A 2 1 TR — S TR 4 D e 3y L 3k 6 7
KA FH T T BB Y £ 8 1 7 J2 240 Sk A5 ) B i 5 e
J2CIEWT)Z F\—F, ), 342 1 18 P 10 T Bl S G 85 45
JH LI L H P PR (] 1e) o 52 FS, F1FS, B3
T T 0T J2 B YR A 1 T OB 2 ) 5 0, A 3 7 1) A
& 15 NNE [a], )2 i [n) SW, Hrp F, K725 NE -
SW ) A, AR B 8 3 20 ki, Sy gl HE St ] PN LA
R IR G IE W72, Hof RWTIE 60 m, W7 J2 {h
f129°8 50° ~55°, F,—F, Wi/Z 5550 E - W (i) JE A, 4E
K 3.5 ~6.0 km, fR KBTI A 40 m, W72 (5 # 24
N 45° ~50°, Fs fll Fg W25 F, W7)25E 1 — 2, FEff
KHEH 2.5 ~3.5 km, S KN 50 m, Wi 215 29
50°, HAK FORF LR G A TR B R R KR TR
R TE W72, 0 TR AR AL, Y B IR, 32 HpR
JITIE B Pl P TR RR 3 AR 7E 1.5 ~ 5.0 ke, P45 W8 J3 T 1A
K% 100 m LA, 24 RIS R

2 WRGIAT IEW = T R

2.1 HEEBEAEERR
JH T T S T 1) i - RE D RN 52 BB )R 19 3 =



3 ]

P ST , 5. iR o v [MTRE LD il FE il 5B = 02 B BE ) i 1A Sz R A X

569

S mmew

W
U
it

TR A e BT DI

[ |aswsan [ | wwme L7l
TR PR [ | AR
[ | memwem s [ e

ER0E:Z AR iR
SR (m)

2100

) 08y

=2 060

‘ EMITR (FS)
B R
A EWE (R

F—gaz
TR 456 2

E#fE (F)

“/ D‘Q 0
A ) 2 N

1 km

IEWE (Fo

K1

Fig 1

LIRS 5 b.

S T TS SR T2 AR B IR AR B
VRN SR L2 A A 29 RS R, I LD I FE A B
JERE I AT LU R (18 2) il AR — B R — |
BB AR o6, Il 2ok 3 T R =B

WFE XA 3 o7 AL i R E
Structure location and characteristics of the study area

IL AP U BT 30 5 . LD 1 2R — B = T i A4 i

GRS AT S 13 5 U A LR U B
U IE BT (F,—F¢ ) A7 3 [ i 3, b A A
IR o (EARIE B IR AR R TR, 251 Wr i i i)
fift i REAFAE W] 25 50, Ul AN [] B9 3 A% 1 W7 J2= 7 3



570 M5 KRR b iR

539 &

LD-2

LD-1 LD-3 LD-4

1750 |-

2000

2250

2500

ERETTIR

RfE/m

2750

3000

(R=0.5%)

KEAHE

3250

3500

3750 1 0 2 km

(R=0.7%)

|—| HE |LD—IA| ig*ﬂ

D= — | B RA

] e

AEATE

B2 AT MIEE LD i AR — B 2R — B3 BB = (T A E DL 1 iR )

Fig. 2 Oil accumulation model of the Dongying Formation in the first and upper section of the

second member in LD oilfield, Liaozhong Sag( profile location seen in Fig. 1)
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