2009 % #33% TREHKRFFR(ARAFER) Vol.33 No.6
oM Journal of China University of Petroleum Dec. 2009

X E S :1673-5005(2009 )06-0071-06
B MM 6A + B X Hehhikah A

w0 EL, d R, BRE, RATY, BEK

(L.YEBmKF HIRFER, LE F8 2666555; 2. BL 6ok BhTEER, & B4 710065;
.KEME RA—) BB KL 718500; 4. P Bk kibihe Kb A, Tk FE 052360)

HE RS EMENES MEYE AR LSRR, B RERR, RASBEK T2 RS T i
B AR A K IR o BT B My SRS B MUK L 45 K B B S B R, 4R o — R B B AR R B AR R O B
BT EAR A — N EAREEER G, MBI R PR BUE BRI R B R, 853 SR e il iR b SO & 2B 7= I AR 1
B, SR AT A SR, REUAE 2B R = R PRI IR B H 6A + B SR X Hj
TR SEHI T REH  RAB B =77 RAF& T FLBR,

R SRSWME; £ RAERE; BITR

FHES%S . TE 33 SCEIRIAED A

Reservoir dynamic control in block 6A + B of Chengdao OQilfield
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Abstract: Chengdao offshore oilfield is a multi-layers reservoir with strong heterogeneity of uneven physical properties on the
vertical and horizontal direction. The technology of separated layer water-flooding was used for development. However, this
technology couldn’t control water flooding in the whole reservoir. To solve these issues such as a low production velocity and
water cut increasing rapidly, a new optimal reservoir dynamic control method was proposed. It regarded reservoir as a com-
plex dynamic system. The optimal objective was to maximize net present value of production. Through solving the optimiza-
tion model of reservoir development and production, real-time control parameters of input and output for reservoir were deter-
mined and the optimal production schedule was obtained. Typical block 6A + B of Chengdao Oilfield was analyzed by the new
method. The results show that the optimal production scheme agrees well with the demand of actual field.
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Fig.1 OQil saturation distribution of oil layers in June, 2008

3.2 &K

TEBUA BN HE R _E AT IRALE B A = 3
JEWHEARALAIRA{E K 2008 4E 6 H BHRES , 729
RAFRAEES, BHTARBEAMGEREN
80% , 3 B RN 12.7 MPa, JF R B ARK

PRETEAR R 450 m’/d, AR HEABRH,
BHTHA R0, B EHFRH 450 m'/d S5 MG H
#2170 56 /1(50 KT/ 4  AEFEF= K B3 R
10 7T /t, KA N 5 T8/t FHERO. 1 B4
PR E B R R 60 d, ST RIEIR S a, 2



£3% Fo6H

% N, %L 4E6A+B EkaRHAAR <75 -

FEREE—W, KA E £ 5% 10 # (0,182,365,
547,730,912,1095,1277,1460 f11642 d) . iF L
It E,S aJFHRHMBEIKRET 11.98% ,FE ALl
BRI T AU S H R E R, FIRH
B [E) AR R R IR T 1. 5% 387 it 17. 36 x
10°1(# 1),
#£1 6A +BRERERTHBRIORHEE
Table 1 Accumulative oil production and recovery
percent of 6A + B block

4 2B EmE T bt RHBE
N,/10% N/10* ¢t R/%
] 95.82 1155.69 8.29
5 a )5 121.06 1155.69 10.48
WALt S af5  138.42 1155. 69 11.98

PALRT J5 B R B RBU=K B AR B
FKRME 2 Fn (BT 1,1 5350800
W RB= 2,2 SR ALET S5 B BB K &
3,3 G RAALHT JE BB K ER) MALE B KR
REERSGFAA /MBI RSN, FAt s o] B AR
A (0 R B HRE TR RS, R
By 1.7363441 x 10° t, RECR IR & KR4 Ry

65% .
10 0.8

BB RY /10w
RERQ/10%
- o -

&
T

. R o
1095 1460 1826
BRe/d

B2 @SRiw ERATHENRRAS KR

Fig.2 Accumulative oil production and accumulative

0 " L
0 365 730

water production before and after optimization

AR SRR SR BE SR,
Wi B0 A AL B, dst
RARB—HRABE TR, B S a J5H EHETT R
it s WEiEE, AIERKRT 27% 55 TRF
LUEZS 3 €4

R T BB T B S5 s B anfy g
K, LASE 6 /NE A BIHEAT I, B3 (Ol T IR
RERAE, 2 B oS EEMER ERIEHA 0.4,
TRRIEH 0.3) Hi%/NETE 2008 £ 6 H HF KMt
BFEEM AT LE HEFRMEEEFEL AGL 3
N AGS FH R LHYHIX IR 2 8] H Hi PR SL 1T
FX&,S a lFRZRIRFE ST AN 4 (a) B, BuES

SH6 H1E A B H 110 m*/d, i AG1 A B{ K 50
m’/d, RALSE A E A A 4(b) Fim. B 5 K
HRALFAEFH IR M EN HEE. B 6 FLLEE
FKF R REE R AT AR B ALSS AGL AR KB
BELR S, T SH6 H-A9iE ABNZE/N.SH6 3T 77 i B4
HHIEKEC BBt 70% , KR EFHEER, i
AG1 H K AG2,AG4 F1 AGS Th3H HAT & /KR4
30% AT ,@iiiRE AGL HE B R 3 AR, 1
KT IEME= , FFREAS TR B,

. hRCER

| 1/010% - km )

H3 FAHBEERERE

Fig.3 Abundance distribution of remaining oil reserves

4 FHHAES
L B 2 * G2 — 0. 44
Al aGe 8
B AGE e | e “AGE %, 1 0. 42
|! B 0. 40
B
*B4 ‘Q@ “B4 gg 0.38
g 3 0. 36
1
| | 0. 34
| = 0.32

(a) Ak T (b) 4L )5 0.30
B4 AR SSHMETMEX L

Fig.4 Comparison of oil saturation distribution before
and after optimization

140 -
. =
12ot—=
g B6JF
100 %:—x/ Bl
n:; - W—i L 3 o g _\/Bzi
i 1Bk
80
E . . aAG4FF
AG23
:ﬂ; 50 ! b4 b4 »> -'_"—“—‘\AGS#
| o——o—o—oCidF
40 L i 2 —
0 500 1000 1500 2000

Bt t/d
5 RUBEFHHERE
Fig.5 Optimized bottom-hole pressure
controls of production wells

FRER R R - B R, B— R



+76 - b B 5k F R ) RAFR)

2009 £ 12 A

BT R RE R LR EE R A B, 3

it 5 WEHIHHE A 5 HRSER , §—HRHE
- RRE-EFRTR(—HEHZ &), 328 T

RITRYLANIGTT R BN, B3z Ehf o

450 —a—AGIJF —a—B3F —s— B5H

1001 e B —e— et
350 F

{, 300 |
B
W 250 |
fj 200 |
m
150 |
i :_;—;_‘_ral—"‘
% 100 |
50 F
oé
0 500 1000 1500 2000
() t/d

EH6 HUBEAFEAR
Fig.6 Optimized injection rate of injection wells

3.3 mkFREHEE

W e A ANAL G R SRR LT X b, R E AL
MR BEHES i K O R AT R BB (R 2,
3) KT HEAFRUE, AGL FHFH BRI R K, BN
BHREABRARALE, B LA EK I EA R
LI o XF F A =R L, TR 0 Bk R E 3
A1 B2 #,E1 3 H Al & 7K H £ 4L 80% , BrAw] LA & =
HoTR/N LT R o o R 1 AR 4 /R 53 A T LA
iy, B2 HAHEMB AR M EE — K HE T, X 3
B, AT LAE SRR

®2 EFERHFRRERZHF

Table 2 Production wells in control order of
bottom-hole pressure

#5 HRMELER HRAE T
B2 3 -0.195% 1 1
B4 J¢ -0.19159 t 2
AG2 3 -0.18152 t 3
AG4 3 -0.16876 t 4
c4 3 -0.14856 t 5
AGS 3 -0.12827 t 6
E1 3 0. 199366 { 1
B1 3 0.031985 | 2
B6 3 0. 009088 ! 3

E:t BAtERE LA, | RrRAERETR.
£3 FEAFEIABRBIEHE

Table 3 Injection wells in control order of injection rate
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