i1 T DA I o A B %

RRA, FRE, WEE, REAW, FEFA, THE

(1. g £ (D) A R AL AE ST 1000105 2. Hifg A7 3 (P E D) A BR 2 7] R B4 28 A, R 300452)

(FEZ ] RAZh 36 — 1 WARERAYIE BRI H E 2t ATF R R 11, 380 B 1 R G 5 1 )2 ) AT 1
AR RS OR B AR SR B R R B £ S K TR, 7 i R A5 R A 0
P T BRI A T I A B, O H T ity T R R R 5 IR AR A5, ol T il P RR IR A8 T 2 075X, Bl
Ml FET 255 VR AR v s BRI R B AR 5 R B 2 Tk A2 T 80 e L 9 T 96 9oty PR A 3 ) S AR B 52
T 1 22 BRI, AR URBITTE 45 & 2% vh 36 — 1 3 130 A B e s RO 2 05 X, S0 3l FH 5 A7 7 1Y 1)
R, BB AR ) — B bl T B AR VR AN B 0 BOR R AT 52 7 12, S8 2% v 36 — 1 it T T 014K
TNEEVRIRE T 58, VAR e L 10 g Sz U5 TR AR K I R AR O AT K IR R0 SRR E Wl T + K IF &
R AN EE SERERCR RLAF , il P K BICIR DL 8 st | 7K ik fidh ek 2l FH R B2 DA TR BE T 1) 80. 5 9% v B B¢ )5
f991.3 % ,RUCRERIR SRR, B R R ICE 10.4 % BB TR H ALK 2[RI 2SI B P R
[RERIR ] FRDIEC; B AN s H: YR 5 KK KA AL

[REIDES] TES3 [ XEARAE] A [XE4HS] 1009 —1742(2011)05 —0034 - 07

1 ®I

PRt b VE A7 T A RIFE R BURIE 7R
A& i 80 % L b2 MMM, R
BE b T2 AR A o A I R O R R, R
WAL K 20 % A4 T EL A Sk it 60 % 1Y
MM ZIRE] T 59 % . T 32 2 A58 FER S 44
Fi R o) L % 45 % [ 4% 5 4 24 W, 1 3 FHOA Y T
JEE RIS D o 45 41 v SR MR 1 4 S 1

PAZZ v 36 — 1 SRR 3 i b B8 ah il O 2 A
TR G, B0 2 8 SR P G 58 2 (B AN T
B 25 S K BRI A A R SR R
RWCR AR 25 A &K b TR, 7= i e e P S )
R BT A R S R SR M R i 6 kO
R I B P e A K U R i R S
RGN DAtk DR Dl € RS £ = 30 AR N
ST X3 A o 8 ) 4 e AR AR 5% 7 2 A X o [ e el A
THE 2% T i 0 Pk A T 8 0 Y R TR T b R SR

[l

[WFEH] 2010-01-20
[fEZ ]
AR5 B TAE ; E — mail ; zhangfj@ cnooc. com. cn

34 HEIERZE

R 55— UK ML) 8 | T 22 56 T (A S (] ek i i
H T IF & 7 L K TR Bt Y It DR 7 il e a1
ERE B TAR R SR A T 5 R RO B 2k ok
il 207 Fah T A DR RS R A 2 9
FORWIFE I I 5 1 2 BoARME S, EEAAINTE 2. JF
iED NN = a2 S ONURTTIAS B AP IR0 D% €Y iR ]
AR vty T 2 3 2 A R RO JBE R s b T i
i 5k =2 K JZ A W oA R K TR 0 i R T
c. RGN A R] KO R E A B2 2R KU R B R
FLIE B = R GERT T MR R, 20 20 [H] 3t il L
PRAUE_E i T AT 190 A T 2 38 e P REL R
ARBEER, 456 AR e AR = ROT RO, it
R A B R AR SR T
PR E e iR ) A PR

2 BRI EFEREE

2.1 mHER
2 36 — 1 3l F 13930 T 90 VR VS Y AL 7

KR (1964—) U3 5 APk A BN, i G TR U, S 20 D3 b il =T O 2 T 3l AW R O 2 I RO A ™ T Al 4



Ry b B A A M L AGE 1 A2 T8 Rt %
M3 S EmZ B RARE AT B, 3% 1300 ~
1600 m, [ i R34 A, 8o, T 10 I3k
TR I Ry 7 5 VRS ) A AL 1 2RI, b 36 - 1
W A2 A FLBR B 26 % ~37 % ,BEHE
20%10 7 ~5000 x 10 " wm’ ; Hb B IHRS BE 23,5 ~
452.0 mPa- s,
2.2 HHEAAFEZEFENEZR

1) V2R Bt ™ &, 2 18] S22 K 3R B AN
SR TN OIS ) 1] T S N [ B S 2 U L N
Ry, LSS 4 /N2 R B, /N2 N BE A A LK B
NA KB,

2) B ) T A b B i R, SR T R BE AR, AE
Tl 4 1 B DX B4 o T 4 Hb T i o R R 1941 x

10" m’ SRl A, A 1,03 %,

3) MR IMCRAL, 2% 36 -1yl H 135 H gk
PR 25 A FURCRAA 24.2 % IR 5880t
YRGBT NP ONE A 2 T BTN SR e e ]
iK% 33.34 %,

3 EEmEFFEEL

FExfa b 36 — 13l 1T R A7 AR Y ), 45
A F B R T S 5 3 B LURS 20 4 BT 5T
Sy Rl TR A i A A R FE 2k B v T R RCR
o HAR A B SR RS B — B B i b
R AT A R B B A R R R R (T 1 B
) S8 R R IN I A T S BT

Tt AR S PR AT AT

!

l |

1 l

R R R B = Y E R TR R B19H-Z AR
F_i__W FJ___T Y R ik bty
NEREMXT || TUAVHAE | [ MR | | BERIE : : : BRI :
¥ || TR | '———l————'
! || CRE TR ||
BT I 1L T___I K Ve 2 R R
T oen | ;____Jéizﬂaﬁz\ !
1 . [ Tl 4 6 43 AR |
E 2 CHERED '
L= o b J

L VAT SRAE N L

1 B EihBEEEMZRER AR L
Fig.1 The technology roadmap of offshore oilfield

overall encryption adjustment

Zzrp 36 — 1 T SPRRAA 0 2 R 48 7 58 10
S22 i 3 T T 25 A 35 A R M T e AT 5 3o
A TRAL I, B Ao o ] B 7 5 2R H i - )
T )i | [R) Ak e  FRTH 2 8 ik
FEH: I Py 5z st T ARG K P 2 A R A7 8103 7K
WO (U 2 Fr7as ), 6 6 0 58 7K 8 14 T84 2= 2R UK P
IR R I + K7 IF AR (i Al 3
Fe7s ) B AN 98 B 7 52 % 58 1T BU(E A AL
TR RS R 10. 4 %, W K b B il T R 2L
R A e T AR

4 EBEmEZREXBERATR

4.1 KHEZSEEXAHBHBRKBEEMHIE

AR

2rh 36 — 1 T HT 1A 3 28 BE AR bR HT R T
U TR R M, R BB 350 m, i 152 3 |
TR ARG, &I Z B e 22 G
K, RIS R T 2 [ R R B, i - 22 G
G SR BOW KRN 7 H 0 T AR AS 35T T A K H T
RUEF)Z TG B, T B A o A A
Z, Qnfn] X F A AR 22 2 R AT A A IR A T

2011 FEE 135F58 35



fo#féoéff
A

R A .

@ REFH @ MmEH

B2 ZEEmZFREHNTHEREE
Fig.2 Opverall encryption adjustment well

pattern conversion schematic diagram

L18H

3 “EmHF + KEHFREX
Fig.3 “Directional well & Horizontal well”
development mode

AN AT, LR S5 H R I 0 3 28 A S, 2
MMHZEE VR TR EPZ &,

B2 A P R DL R R T2 Y BR A el R
TR D AR ANIEE — F FERIR 75 240
Vi o AT 9T S B L 2RI 9T T vk IR AT I A 4R IE
PLBA PRATE GRS BE

YT, R Hb BT — M - S A A
ST 25 A 08 ST AR TR 4 ik F 5 ﬁﬁﬁ if@#mmﬁ
© 5 AL G PR SRS G et A
b BRI T AT IR R

1) % P O V6 T A i i P R R . B IRAE
A I R A B O TR A i SE IR T 5T,
SE T — 3 DI BT B S K PN 0 %5 AL
AR AR, DL BT B /m b T E
SRS LA IR I 2 A R SR (& 4 T
R) o

2) K5 240 e R B A AR R N R R R
FroE H AR | APL ﬁ@ﬁ)ﬁﬁmi‘fi*%ﬂﬂmé‘?ﬂlﬁﬁﬂ%ﬂ
EGHLA AR S e T i B A LB R | 38 3 X T e A
PR A RLA S B g 36 — 1 3 T 3] AY R A T
AR, WE S i 6 iR,

36 HEIERZE

el

@ @

B4 FREKEZINETERA
Fig.4 Different flooded grade
microscope photographs

MR

HABEA
R PR it A5
PRAEBA

mmsns

WARE bR

TRARAERY
API A 5hi8 B
A

B
T EUERA

BO2A__BO2B. BO2C

B5 SE#mBERLEAR
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Fig.7 Reservoir engineering analysis method
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Research on overall encryption adjustment
technology of offshore oil field

Zhang Fengjiu1 , Luo Xianbo® , Liu Yingxian2 ,

.2 2 . A 2
Zhao Chunming™ , Su Yanchun™ , Li Qizheng
(1. CNOOC Co. , Ltd. , Beijing 100010, China;

2. Tianjin Branch of CNOOC Ltd. ,Tianjin 300452, China)

[ Abstract] Take SZ36 -1 oilfield as an example, offshore fields of heavy oil have stepped into later stage
in development life and revealed problems gradually for serious injection/production contradiction, big variation for
producing reserves in interlayer and plane, much higher for well-controlled reserves, lower for both of oil production
rate and oil recovery, changing fast for composite water cut rising and production decline. In view of the challenge
for development of offshore fields of heavy oil in China, we put forward the study of comprehensive adjustment for
offshore fields in large scale firstly. Because of the special development mode of offshore fields, the proven research
thinking and technical route for comprehensive adjustment used by onshore oilfields could not be copied to offshore
fields. The research technology of comprehensive adjustment for integral well pattern thickening faces many techni—
cal difficulties, so now this research makes a combination of self-characteristics and development mode of SZ36-4
oilfield to put forward a full suite of research thinking and research methods for integral potential tapping and adjust—
ment, and completes the proposal of comprehensive adjustment for integral well pattern thickening in SZ36- oil-
field phase I. A water injection well pattern of inverted nine spot is transformed into a well pattern of line drive after
pattern adjustment to try a development modes of “direction well & horizontal well network 7. The implementation
effect of integral well pattern thickening makes a good effect for greatly improved state of water flooding, improved
from 80.5 % before adjustment to 91.3 % after adjustment for producing degree of water flooding, forecasting
greatly improved recovery for 10.4 % . The technique of adjustment for integral well pattern thickening is sure to be
popularized and applied among the similar oilfields.

[ Key words| heavy oil; overall encryption; well pattern adjustment; water flooding; simulation
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