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Fig. 1 Schematic diagram of a high water consumption zone
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Fig. 2 Two dimensional two phase numerical simulation model
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Fig. 3 Variation of water cut derivative of production

well with dimensionless time
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Fig. 4 Water cut derivative curve under different

permeability ratio

60

— 2%
— p=3%
p=4%
45r 5%
— f=6%
= B=
i
3 30
*
@ |
I \_k(
|
JJ 1 L
b 0.05 0.10 0.15

76 A K i ]

K5 AN SERE LR 5 K AR S 26
Fig. 5 Water cut derivative curve under

different width ratio

H1 B B[] S AS AN B G PR I B S 1Y) A8 Ak T A2 4k
T A Y S AR 2 18 8 R — I E A KR &
FEZKHT S 18 3 B ANAS | T v AE /KA N T A K B
T A KT T B BT R, W AR R I KR T
RS ARG K
2.2.3 &/KIaFE S.HIFN

I FH I 7K PR AH 8 Ui BB A AR AR | PR A 1y H:
IR SECAAS , O 2 0 B K A, A TR
AR IME 6 iR . WE 6 rTLIE A r= 13K
8 St S 0 (R B 5 VR T RE 1) T S TR/ DAL S
LIS ] Bt 25 K A RS ) e T B R o 3k S R R B
KA FE B T v 7K AHE 32 838 K, i 3l BHL T /) 5 [
BF, S KA AT BE T i 2 N AT sl KBS £, 3 AK E



—t

102 www . kjdb.org

R S48 2019,37(5)

IRAR IR R; A 77 I 0 5 K S M R P , 1% KR
AL/

30

—— 50382
5,=0.446

20f

HKRERH

101

0.05 0.10 0.15
76 1B 2 B )

K6 ANFE KA &K AR G 8o 2
Fig. 6 Water cut derivative curve under

different water saturation

3 mEKFRANTE
3.1 IFMIEREITERE
I SCEF XS A 7 8 K R SRR AR AR S
PRI A A Al i ZE T s RE 7K A 2 b, A R
7K G B e 3 B Ry UM RRAIE , i 44 B figh )22 o 2B 7 0
5 7K R R 4 B R AR A mT L A A 7
1855 7K AR B 2o B i 2 A T LR RE KT
2 fi J2 TV R B K IS, U 1 B 7K R R BORRAE
it 2 T 2R — DA B % /N B s BT[] 52 TE R IRt o B LA
KGR MFPE S, =S85, PRI, 51 ATCH K Z:
k. i)ZE KR S BE T Sl s BE ) By (e AR
PP I K ARSI e A THE S, AT 15
B (Ka—Kw + K,w),LL“KI,“(SW)
" (Ka-Kow.K.(5.)

(5)

Hp
_(1-B+aB)uK.(S.)
(P ©

A, Ko K 53 00 SR K R AR X5 35 385 2 FH AR A0 X5 5
R o oI A KRS BE A AR 26, mPa-s

TR SHLF, O BUE KA R AHZ K B TR B g
Jrdni KT TN K sh e 1 im e msh e gy,
PR F AR R FEACH FE KSR TS AP P b . 800
T FWE/INT 1.0 5 5ERFEK , 1.0~10.0 A h SR AFE
KA, KT 10.0 A5 EHFEKAT

I 7K P AH S A ALY, i 4T o« B.LS. —
SRR AT BUERAL, 5 I A P S KR &
BB i e 8 — WAL, T SE 2 (BT U 0L 9 TT
DI £ 5 PG C RS 1 N AE AR 1Y) BE Al 28K
T, 28,2059, fl 5 FLCRAH

F,=1.83x10" f/,.+1.60 (7)

H = (7) AT, BRAG S B AR - il vh Bk 2
B 5 — W (E, AT DA B R R K AR K R
S PPNTERE Fuo
3.2 BFEAHRIINTE

BERT R — TR I, BRI I (R) 2 A5 T8 1l e AR K
e S SRS FRRE, AT DIRIA T P BRSE AL

1) W SRS X I K A 5 13 R 0 A2 IR
S PIAE R IE S BN A 7= B A8 BTk

2) VEHUERL A P B AR TRk AR 7 I K 3 K
B ] AR L OC R T2

3) FWrA: P B FK A PR 2R DU Y
SAE, QSR H BB AL, DU R 6 2 R B AR
KT 5 QIR BOSUE R, DAk 22 LR D3R

4) B I S K R R B R th 4 b o —
WAL F o

5) KA XS EARAK () IHHEA R mAE KT FEK
SRIFFENR F oo

6) HH FJER/ N e R IR AR 55 200

4 SCHiRH

J S T 25 3 2R ) 3 1 X B L1084 4 1R I
6] 7K BB b A ™ i, 1 R RE K Y SR VR T B — AL
Blo MR LIXNT3 (7 A ) -L1C84 (L =3 ) H-4l fn
LIXNS (FEA ) -L1C84 (A = ) HRH 41 il iy {3 R H ot
HEATArHT o AR 2 TR AL A 77 I 3h 245 40 il 22 1)
TGRSR, ik 7 FE 8 TR o

M 7 7] DL Y, LIXN8-L1C84 H2H 1y 2k 7= - &
KR RN 2 2 IR AE , R B LIXNS 5 L1C84
HZ B ARIE B m FE K o I 8 1T LA H LIXN73-
L1C84 FF2H iy Az 77 I 5 7K 2 AUt 42 S BBUGARAAIE , 3R
A LIXN73 H-5 L1C84 H- 2 [H] I8 i i #E /K4 5 11E— 25
P Z i FE KA IO, T A5 £ 1.=0.068 , fR A (7) 15
F.=1.612, RUNZEAEKA g mFEKA . O
MR 5 B LE SR B R — 3k



—t

RS54 2019,37(5) www kjdb.org 103
10 25 1.0 0.20
N . ke A hobyegs s 0 2 4 & arA A A A s a
0.8 ’A\““_‘/: 12.0 0.8 7‘\.7‘_‘/.,‘/"“\!/ 10.16
06 i 15 ﬁ 0.6f \ —o_uﬁ
ﬁ e Hk % ﬁ \ Ak %
P e fkESH | % & PL ke 2
0.4t ) 11.0 & 0.4} - \ 10.08 4z
0.2+ ! 105 02+ \\ J \ 10.04
\" ’\_/‘ .\_ N
. 0.1 0.2 03 04 0.5 . 15 3.0 1.5
7 K B 1E 76 K B R

El7 LIXNS-LI1C84 4 &k E G4l 2k

Fig. 7 Water cut derivative curve in well group
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New identification method of high water consumption zone in sandstone

reservoir

XUE Jufeng', LIAO Xinwei”, HUANG Aixian', JIA Xiangjun', SHEN Xudong’, CHEN Zhenrong', SHANG Xiongtao’

1. Dongxin Oil Production Plant, Shengli Oilfield Branch, Dongying 257061, China

2. College of Petroleum Engineering, China University of Petroleum—Beijing, Beijing 102249, China

Abstract Accurate identification of high water consumption zone is the basis to deal with a variety of inefficient water cycle treatments .

Aiming at the high water consumption zone formed during the long—term water injection development of sandstone reservoir, a seepage
numerical simulation model with one injection well and one production well of oil-water two—phase is established to analyze the variation
characteristics of water cut derivative of production well in the high water consumption zone, and the evaluation indicators of high water
consumption zone are also established. A new method for identifying and evaluating high water consumption zone based on the water cut
derivative curve characteristics of production well is proposed. The results show that the water cut derivative curve of the production well
has a double—peak characteristic when there is a high water consumption zone between the injection and production wells while it has a
single-peak characteristic when no high water consumption zone is developed, and that the appearance time and magnitude of the peak
reflect the extent to which the injected water rushes along the high water consumption zone. According to the first peak of the water cut
derivative curve of the production well between the injection and production wells, the high water consumption zone and its level can be
accurately identified and evaluated. The practical application results show that the method is simple and has high accuracy and applicability.

Keywords sandstone reservoir; high water consumption zone; identification method; water cut derivative
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