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Abstract: The underground distribution of remaining oil in the ultra—high water cut stage is growing complex, and it is
more and more difficult to tap the potential. Clarifying the development potential of the remaining oil is the basis for enhanc-
ing the oil recovery of reservoirs in the ultra~high water cut stage. Considering the spatial distribution, enrichment, water
consumption characteristics, and economic mobility of the remaining oil in the ultra~high water cut stage , the recoverability
coefficient and recoverable potential factor of the remaining oil were proposed from the aspects of recoverable resources of
remaining oil and regional development potential to construct a comprehensive index set for the classification and evalua-
tion of remaining oil in the ultra—high water cut stage. On this basis , the fuzzy C—means clustering(FCM ) algorithm was im-
proved by the Xie—Beni function to conduct an unsupervised clustering evaluation of the remaining oil in the ultra~high wa-
ter cut stage. As a result, a new classification and evaluation method of the remaining oil in the ultra—high water cut stage
was formed. With the north of the west area of Gudao Oilfield as an example , the research on classification, evaluation, and
potential adjustment of remaining oil in the ultra—high water cut stage was carried out. The results show that this method
can accurately determine the dominant position of the remaining oil potential. According to the evaluation results of various

remaining oil potential of north Ng3—4 unit, corresponding potential tapping measures were proposed respectively, which
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guide the well pattern exchange and flow line adjustment between unit strata. After the adjustment, the recovery of this unit

increases 2.1%,and the recoverable reserves increases 29x10* t.
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Fig.1 Comprehensive water cut curve of reservoir

PUAIR S 3l FH PG X b 32 77 )2 Ng3° Fll Ngd* Ml 5¢
PG, TR i o K AT i 0 20 . R 2 0]

DI, ENRTFRE MM ESK, KB ZK
R FEK 2, R ROR AL i R A TR IR AN
A % 1) R T A o A S R R AR
FORRE . AN, 3212 Ng3° Fll Ngd* I i B K 2 &
BRI E B 25 Ng3 JZZE 5 B /K E N 98.1%,
KRR EE R 50.3% , A% T o AR SR AR Ry i B2, P
K HE e e AR K2 I T K HE(NW—SE [1])
B R R T 10 5340, e FE K B R B X A
17 L6 R 15.5% 5 Ngd' J2 256 5 K %R 98.2% , K i 2
JE R 53.1% , Tl 43I0 43 A 4R 43, 8 R R K T
R SRR )2 W K I HE (NE—SW 1)) 32k
TP Ty 0143, i RE K2 R B X I By bRy
17.8%.

b—Ng4'Z
R/ %
0 25 50 75 100

El2 FHENG N4 FIRHMH 75
Fig.2  Distribution field of remaining oil in

main layers Ng3° and Ng4*

PREY X5-XJ131 IO HAL T B )R R R I K
AEFERL b HALT R R R TR A A FE R L
MR VATV, BT 2 2R R AR IR L
WL 22 57 B Horh A N3 FE 12/ 128 3
T il B SF- 35 55 il A R E O 41.0% , B AR Dy
33.9%, FAE F WK K M Ngd* £ )2 19 48
Bt ity 101 149 5 i AR B S 25,29, TR AR
60.9% , kUL 4R X 8, B AR B Ng3° 2 i
27%.



2ok HS5H

XN 7S A o 5 KA Al 2y TN 7 i -87-

K1 MEX5-XJ131 BULFH IR BT R &t

Tablel Statistics of oil displacement efficiency of GDX5-XJ131 coring well
N . N it o e B Wk
J2 4L JEBt/m ke ¥ . L
ES MRS SRR 1% fir
Ng3° 1227.6~1246.0 1—128 128 41.0 59.0 33.9 EEmLk
Ng4* 1269.16 ~ 1 285.16 129—176 48 25.2 74.5 60.9 Tk
it 1—176 176 34.6 65.4 44.2

M\ T S7 )2 Ng3° Fil Ngd* 1149 4% it v] 35 F 22 804%
i 3 (1 3) RN 4% 70 1T R 98 1 B 14 A 47 (181 4) AT
DAt F60 4 i B AR 43 A 52 ) 38 2 s PO AR Y 52 )
IR B = A 1 T B R R A T R R R R R A L A2
EFRERIFRAMNEF IR, Ng3 2P AR 1
A Bl 43 1 5 NW—SE [i] £H0 IR 2015, T Ng4* )2
H P 3 A AT S FH R A i 5 NE—SW (] 25717 IR 43 A
2T 0 K Jey B AR T AR 4 5 ] 58 43 T Ak i
(AR RN TAE 3 5 BT s 3= R v R B o TR e D
Pl T B IBE R I

R FRAE R R 2 7K TR A i I FE KRR Tl K R
R H A B DA R RT B e A 22 5, SR T AR AR
A Bl FH 2R H0 R AT R ORI ) PR AR A,
R pAl A =W € DL PSS W = B T

b—N g44E

Tl % h wl 3 AR 2L
0 0.25 0.50 0.75 1.00

B3 FEENg3 0 Ng4' IR Al 30 i R E 35
Fig.3 Distribution field of recoverability coefficients of
remaining oil in main layers

Ng3’ and Ng4*

b—Ng4'2
ol 3mSR T T
0 0.25 0.50 0.75 1.00

4 FENENg3 N4 FIRi oI RENEAF 505

Fig.4 Distribution field of recoverable potential factor of
remaining oil in main layers Ng3° and Ng4*

A2 3 N e 2B BO 4, % R Ao T 26—
IVZ(F2),
2 FISHHITENHBELESL

Table2  Cluster centers for classification and
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