ISSN 1009-2722
CN37-1475/P

T 1 M S5 AT I

Marine Geology Frontiers

53255 11 Y
Vol 32 No 11

NEHS:1009-2722(2016)11-0032-08

5 b S R
M BB 53 %

—LAEhh Al E X TRy ]

R#EE.AwF . HRER.F . AEEELE.F B
o 300 o ) 7 R ) K 326 70 B 43 BF S B+ e 300452)

W OB hEHERRKZANAREEIHE TR AR ELE . EY FEHT o7
TRtk B FRBATHIHERSE LA TFLFHREBRGFE, AP Adw
ROKZ M Ae X AR )48 5 N 3 S EF A oA B IR AR AR, E S R
B B R 3 F R S T,  AT E A AR S M IR B R Y A AR 2 @ LR AR, AT
REEEEBAERE Sy RTE FTOMBATER AR L S-S HEREFRRNE
XNk LA Ehke AABEHKS AT 2L 02K THRERERR. AL
f bt E R Z e AR, ARIEAE B LA AR S0 R ve A AR Fe A B ok an M AL BT R
AR ARG 3 AP R A LR T X IWARKEAT T LA R AN Dk B o H ALAE

B X LAk b 3 Mk, 5

Bash 3 A B M AR ST A KT HN

A B SR B XOUAVROR P R E 0 A AR T AR AR F T A A
KR B Lo B RS B KRR E

hESES: TEI22.2 SERFRIRED A
R ORI 40 K B — B IR K =
AE DR A U2 o 1 0 Ay e b B i 6 o T T TSR
W vl M 5 o Y 56. 3 00 o J2 T VAR S 4 4 L
(= 2z — L T R K = A AR i 2 A
fEm AR bR I E LT MK RE A Iz
T NS ' NN W o = O 1 ] 4 S A S
(— M HHE 350~400 m) 254 T AR 6if 2 DA )
Jre A B A0 A 3 3 AR 2 R KO I 8 SR il
FH T 2 7 300 o o A R 9 ) 20, T T XA )22 A 2R
W98 K 22 2 AF 07 Hh #2 3k LBAR DL AU RE R T 9%
BT AT 50 m A A B /NIFEE &
G (3 G 75 30 N2 o 1 ol N ) s )

WFs B HE:2016-06-28
TEHE B A A 1982, i 4, T AR, 3222 )\ 355 |
JF % b FOWF 5T Aif J2 B0 -5 PE A TAE. E-mail: zhould@ cnooc. com. cn

DOI:10. 16028/j. 1009-2722. 2016, 11005

VPR J2 A 4 i 75 0 i T e 0

ASCRLh A il K = A A X TTRR
S KR O I M R AR ERHAIE S A TR
B TERHE & T L R A S A S S
5% 25 PRI« 22 A J2= s PR B0 PR R A AL & I A
B E P MR AR T T A0 o BT GE L O F 5
YT AL AL X 2= B R SR Pl A T . o 2
B e J2 A LR BT 2B 7= AR 23 A7 il 52 K
ST H B AT SR o DA BT A e S it
TERIF RIS it 145 .

1 TIXHESL S TR AR

R A EE AL T A P S I B [
M by i o TR A K R B P B AR D e



%32 % 4 113 JH %

T 25 Lk T S B A2 A BT 5 RO —— LU R ATl D XD S 1) 33

5iR S A A e K L Bl R S — 2R 1R &k E T
BT JZ 52 2% A i W B & A 52 g I 1 4 1] A S
AR ) IE BB 2 4 3 25 J2 BB PE 38 R A — 3G X
et A 3 B

Sl i 3 S A AR (B D

PREE AT Be DST P4k 45 150 m’/d B 7 i i
SEAZH DX A i O R E R A R R A Ik Tl
e Y] U T 7 A X Dy S B e i
=R H bR A 2 R AR

9

pzzo-4v1ff = &

BZ29-45-1
;

2

1 P AdmBABEEMNER
Fig. 1 Structural map of Bozhong A Oilfield

B A R B X PR A % i
N K G2 3 km, FeJEALIE 25 m, A/ AR5
A IZ TR AR 32 2 LUK = M e B 32, Hodp
YR H NE Jym), b2 i i AR T AR ) i
ATKT R ) JE A, 2 e AR K S T IR L
BR B DU < KT 43 T 38 T 1300 43 3 3T
T[] CPE 2D o 3l a0 S R L o B A 9T XN
WK =ML & FRAE . X DUBUE Ry £ 1) B E S
B AR T i R REAE DL IR 3

(DEER>RTE WE—MH 10~25 m,
REZWEME S &R AR
F N A R AR R D e 4R T T [l
TR IS L B S el T, SR I il 4R 05
A & S sl — e d & it 4k

HAWE W b2 A ER AR, I BHAF
FE TR B BRTE DU ih 2 2 SR Bk 5 B AR Ak Bk
T T e B A AE , B EE A LR 2 AR A AR A (3D .
Qe i)z, ZHiEE M RERZRET —
b OB TE RV AR S S| I O (M BT= BTV 283 5 Dol |5 B 2 ]
YR BT AR . X R U T e J2 2 R 53] R B YT 3 35T
My E 2L, OB s iEfh, Wbz

PR FE I FERLAR o AR ZME B 255 )
M H AR RIS L A [ oty £ S B — > B B X R
ElOEE L TR NS B/ TR =N [T

(g FEELN SN E R i
JERr b A WK R

2 @ ARBEXIERRE
Fig.2 The regional sedimentary facies

map of Bozhong A Oilfield



34

Marine Geology Frontiers I V& Hb 5 5 ¥t

2016 4 11 A

c3
TR e AL B 22

SRS ML /NE g0 e e B =2

1

126
m

| :
Nm [l

|

3 E&/AE N I R E
Fig. 3 The log response to a complex sand-body

()F w3 g [a] 1A A R [ul 5 /b
KB THMER T M AR 1~5 m. A1
FI R AR AR I il £ 5 T 2B

2 AR A0 BB SY

BET R R BT A 2 R RORS 2BIF 5T 2 0l 2o
N7 NI 2 Y X R G &R R TR A &
R bR BRI AT 8 B A DURVR Y . 2
R o3 PEASSE R L ) T Hb 52 AR 20 1R ) 0 B A AR
AN E M A B I SR 7 A 220 1 ) 45 2R
AT IE .

2.1 ETESHRERFARBREL S

H b R P9 B4 12 25 10 LU B 2 2%, S 2 45 T]
SRR S  WN R i DR =R 2y N N T
AN TRV 0 43 0T T A S P T B AR R
PR 2 M )2 2 48 2 N A B G D Ak — 20 A )
A3 o FEARE DN A AN R R RS A B E
JEERD 2 0 43 & B ARG

X AR TR e 5 F2 0 K & iz i ] — k8
Kz AR TR SRR . 456 50 DI,
A2 GORE AR 8 = 4 P M )2 S B R ST
X143 7 1A~ el C1CE 4, I 3 — 4 R 4
A A IANE R CH R i AR a4 C11,.C12,
C13.C14) , Je bk 1 iy e K iz (CL1 ) FF iR i) —
U THT 2T R 2 R R R D R AR (CL2 i) L T
Ja BLUETE A (CL3) iz i 7 (CL4 TiD

X PURUAR B TS T B 2 T 5 4
T BRI AT 25 4R 25 1) B AR /IN TRl 0 1R 5 B AH D) )
BEREREEW(G~20 m), #EidEmSsER
J2 ML 2R 40 e B ok B X DT AR mDORS 4a R 4
3RS RTOAL, 43 B X R F C12,C13,C14 JiE [#l
Horr C12 i [l i B AF 5% X LA 38 7K = 1 9N T 2% R
T RERORES N CIR 3 L BE S R R
JAE AR ALD A8 T, i J22 B 7 A — SR A
Horp oK =M AT iy IR B K . C13 i [ml i
FMEmwIas B RS L L S KR E ]
SERUALNNEY/R g SO N (BB TR G S = i o

A4 e c9 A3D c4
B EWRFTYIRS GR W
GR : MG R RS HMHFHRS
IF 767 [l R D B30 1 w“]D G;i; gwér ikﬁgag & % HIGnGng
Cl4
1260

€12

ER

> cll

B R i
A <kl

1300

J

1l

4 XMREBSHWEERFiE X 5
Fig. 4 The sequence stratigraphy of the sand X



H32HHE 1LY

JR AR A U Foh T R A R R B Y OB - LU A il X DTRUA S )

35

B ARZ R f P B = . CL4 T [l i) 300 4 3 380
o AL 2 R W IR A i A ROk 2 R
AR 22 R i 2L TR AR 22

2.2 BERMKIBERIA

ARG DR & & RHAE 45 5 BRI M i I
SERRAE X I OC £ S X DT AR A 4 ik OC AR 5 X 1A
(5, Hp XPIBAREMCR EEEETAH 3
O E5WE, NERNHEFTN 2 ZE
T L T A 1) BRSO, ) FUIEE. A B . A

DUBR IR S01 P13 90 38 5 AN 52 W) v 8] % 7 90 3 (8] 0
N OF B UVENE il 02 58 . AR YT
AN STBERS NN i SRR ER =3 SRR 1Y)
BIERULYTING?) R R Eh 1 R BT R S LB =N TRV 2
Q@EHIZ G WIE . [F) TR Y £ 2% W, ]
TEAE 1) R BT S R M AN B AR DT RU )
Z W IE BRI E R PUREA RN K E .

A BT TE YN 11 4 AR K] oy R AL 20 B i
Z H B M 52 P IR 5 00 1A X BT 5% AR L B AR
BRR RZRE O AEFRE.

e LB

DA - 2K

HiFEAH AR AE
(— -

(S,
P S
PEAKTS g i
Ao ,gﬂ

B R KT 4>
bR EIR!

RSB TE A
HOK T 2 i
iH

‘O‘\_,—/'

>
M@@

5 XMAREAERZEMXAKRR

Fig. 5

TE 78 206 R B RD R A B R AR S R
{1 Mo 5 WA B RFAIE T D 2 ST . D 5 77 75 HL 4]
TR L X 107 s 52 Y 52 TRT 2R % A 5 @24 % M 3

The diverse contact relations of the sand X

PATD AR B BN, N 0 Hb R D% Ry R B R
SR KRR 25 L 45 R B A - S 1 bl Sz e Sy AR A5
I AR X (Bl 6)

Cc8
GR RS

=
sl o

C20
GRSP _RSRD

e

€1l
GE RS

=

P i ok e ] e

BB SNEE | SEHeEE

& 6
Fig. 6

Bk B B AFE SR R ST

Superimposed sand-bodies and their seismic reflection



36 Marine Geology Frontiers

V6 VF b 5 R VR 2016 4F 11 A

X CARASE A {nn i 2 1) R0 11T 409 53]
A8 L b 2 i a8 P 3 BT L R A [ A
BT M= I 9 Wi o7 5 E & 285 45 3 [ 5 0 Bk R
JZ BRI 53 36 B D AR A S TR AR e 2 220 I
X PR Z WO P T AT L (L 7D . 25 1 W)
R EZIERALL KT R R F/ A
NS B2710/S I | NI 1| R B R /R85 711 DN e N
(/I G R B I T TSR N B 2% N I o
HEE R EIR.

N W T /=
E —HEE M =S FRi
il b = =
wH EE#H AKEH  BIHKEH

E7 X#EIHTEESE
Fig. 7 Overlapping of three single-channel

sand bodies in sand body X

2.3 REREDHEE

WA DM R EE. Hh AmHFEE
KEREERL)Z AHERE B A RN

o — ORI R 2 W kB R S T S
/ﬂ;ﬁ{)\ﬁ%o o T Al X GUBUR N £ i
B e PR I 2 B JE L BB R OR L B ke
JRENET FaRZEE AR N 2 m 2 4.4
m ANEE D,

x1 REEEESZIT
Table 1  Thickness of intercalations
4 =R B oJe 22 JBE JBE /m M2 /m
C15 7 2.0 11.4
C6 15 2.0 0.8
C22 2 1.7 8.0
C8 6 2.4 8.8
C4 2 4.4 5.8
C3 2 2.4 13.0

WS B ¢ R BR LA 3 A Ao IR
Y Ry R AR A, X TR AR
W A AT LA 3 4y ] Y B S )2 A0 A
BOMRE ,C3.CA IR I )2 Aida g » 3 Wi 21T
FURRAE B i 5 17 C12.C20 -/ T8 F 1, £
T[E WA B 5B . HE 2 WA & B O R AT L

S DX S5 B 40 3% 3 A R HE R R 47 AT
FERR IR 001 7T fig

W A 32 DG EE SRR X D
A B S 12 28 R I U8 5 Bl e 22, K T 4 D Tl 3 A
FRIX 3 Uil 38 o v o 1) V5 55 22 AT 38 /KT 43 3t T
T8 B R B I 2 03 A (A R X (T 8)

PTdi e e kEEE

e = SR AT SRR
e c1 10 ¢
o, MHE. =H
0% phymn 2 f jj itj ig’?
B4
c3 C4
o SV =
0% =g ,>E

D

2o0s P VEITIE
° . R
s

SN ¢ Y (e

€3 C4
C6

& 8

BHAHEBRRXELZEER

Fig. 8 The depositional pattern of interlayers of Bozhong A Oilfield
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FINE RESERVOIR CHARACTERIZATION AND ITS APPLICATION
TO EARLY DEVELOPMENT OF AN OFFSHORE OILFIELD .
A CASE STUDY FROM THE SAND BODY X OF BOZHONG A OILFIELD

ZHOU Liande, TIAN Xiaoping, CHEN Guocheng,GUO Cheng,QIN Runsen,CUI Longtao,LIYang
(Tianjin Branch of CNOOC Ltd. Tianjin 300452, China)

Abstract;: The Neogene shallow-water deltaic reservoir, which bears many intercalations, changes
quickly both vertically and horizontally in the Bohai Oilfield. Predicting the reservoir distribution and
optimizing the location of horizontal wells need to be solved in the early stage of development in order
to reduce the well number to the minimum. The shallow-water deltaic deposit in the Bozhong A oil-
field is selected as an example in this case of study. According to the data of cores, logging and seis-
mics, the deposits are divided into several genetic units under the guidance of high resolution sequence
stratigraphy. In the study area, distributary channels, mouth bars and river sediments are well devel-
oped. The depositional sequence includes 1 short-term cycles and 4 ultra-short-term cycles, reflecting
a progradational sequence as the sea-level decline to exposure, and then a retrogradational sequence as
the sea level rising again to the flooding surface. According to the deposition pattern and sequence
characteristics, 3 kinds of contact relationship of the composite sand body are identified. Moreover,
single-channel sand body and distribution of interlayers are predicted. The sand body X is separated
into three upon structures. Combining with the production characteristics of horizontal wells, sugges-
tions are made for optimization of horizontal wells under the four development modes.

Key words: offshore oilfield; high-resolution sequence stratigraphy; reservoir characterization; hori-

zontal well development



