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Quantitative identification of water-flooded zones in conglomerate reservoirs

—an example from the Kexia Formation in the Liuzhong block of Karamay oilfield
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Abstract ; The conglomerate reservoirs in Karamay Oilfield have entered the development phase of high water-cut
after forty years of waterflooding. An accurate identification of water-flooded zones as well as a quantitative clas-
sification of watering-out level is the key and difficult issue to be considered in the adjustment of development
strategy in this maturing oilfield. This paper documents a study that takes the conglomerate reservoirs in the Kex-
ia Formation of the Liuzhong block as an example. It analyzes factors that affect the reservoir parameters by using

the pressure coring data of three wells that were the focus of development adjustment in 2006 and by combining
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the actual geological characteristics of conglomerate reservoirs. It also selects logs that match well with the geo-
logical characteristics and production pattern of the conglomerate reservoirs. Models for the interpretation of
physical properties, lithology , water production rate, and water drive index of the Kexia Formation are estab-
lished based on methods like cross plotting and multivariate linear regression. Three parameters, namely the
water production rate , the oil saturation, and the water drive index, are chosen to be the main factors for aquan-
titative determination of watering-out level. Combining these factors with qualitative resistivity-identification
chart for watered-out zones , the study offers rules and methods for qualitative identification of watered-out zones
in this kind of reservoirs. The application of the method to the Kexia Formation yielded a coincidence rate of as
high as 84.36 % , well beyond the required accuracy. A set of technologies for quantitative identification of
watered-out zones in conglomerate reservoirs is finally developed to improve the accuracy of watered-out zone
identification.

Key words; water-flooded characteristic parameter, water drive index, quantitative identification, watered-out

zone ,Kexia Formation in the Liuzhong block, conglomerate reservoir, Karamay oilfield
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Fig. 3 Comparison of the calculation results from different saturation models
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Table 2 Analysis of quantitative interpretation results of watering-out level
Fiso JE L AR OKEKERE kE HERGLE EHEAR BHZ L2 P, %

vV vV vV 116 116 0 44.28

vV vV 24 22 2 8.40

vV vV 48 43 5 16. 41

vV vV 34 30 4 11.45

o1 262 B ricili 222 211 11 80. 54
R, R, -R; R, -R,

vV vV vV 10 10 0 3.82

= 2R E RS I 232 221 11 84.36

M2 Hal A R 3 A KRR S 4
KA, B AR A SRR HERZ A 211 ),
P30 80. 54% ;3 ANRHIE S BN RE U B9 /K
JEILIT 40 JZ o R BH A BRI FI B, 75 40 )2
frrf 3 A H LR (A AR AL JE A4 10 2 (KK
T E AR IZ R KGO, T USRI A 5 & 2 5
3.82% . LR, AN IX ST T AR e T EOK
JEERPGNITERIAT RN 84.36% , I8 F] T 5LPr
BRIV BOAS L

1) SEr A T RS S it s T L 7 4 AR
DUR, DS HE LI L BUA B8 S BB 2 N 8 2 B
AT AR 15 Bl of s B s Rs R 1)
R LA R AR B ™ S O A KL, KK
AR 2 i E KB B 2%, LA BRI T
TR K T 2 A R AR DT 180 X B2, 5 ) 2 7K e
GOy U

2) BRa iR 2 E BRI AS BE S AR 35
Fe— NSRRIV, K 454K R IE 2 801 52
Wi DR 2 AR AN R 7], A [R] fi J2 26 78 14 7 S ] R X —
NSEREE WA S B ERUR, 75 NS RO BE
AR A S, B 2 B AR R .
I, S5 7K AR S I R EE R K B % 3 K
FIEZ R B R BHL A P vk 2 TR 3 B i K
TS, PUNRS B RAT & A TARR 4R 1, A 3
T SEPRARRE B EOR, e i K 20 B
PR T AR T ik

£ % x o

L OB, XL, B, 55 NIF 2 I A E o ir F0 M R 22

11

12

13

14

ACHEZVE B [T ] A7 il R 2 i CH AR A,
1998,22(2) :21 ~25

LINHE KT, N, A5 TR BRI FH AR A KO S AT
[J]. R EIT % ,2005,28(3) :56 ~75

i HT R SR E AR T 530 (X Pyw! Bk K )2 B AL L
[J]. Al 5 R HRT,2002,23(3) :279 ~284

Wi AU I I 180 2 BE S B iR Bl A S 30~ R AE—— LA
FARR I 73 KA HUR 2003, 24(4) ;335 ~ 340
Yang Ruiqi, Yang Shengzhen, Zhou Zhengyin, et al. Tests of con-
version into steam stimulation following water flooding in Karamay
conglomerate oilfield[ Z ]. SPE International Oil and Gas Confe-
rence and Exhibition, China,1998.118 - 125

AT, RAL . DUBUA 22 [ M. dbat: 433 Tl i Rt
2006.48 ~60,117 ~119

B, T Ehar ik, SN b 16 XD Y Uz 4G A A
KRBT [T ]. VU RS A il R 27 4R (B A B AR , 2009, 31
(1):33~36

TEZ XL, SR AT AR 2 e B 7 308 P R R [ T].
M FH-F AR ,2000,24 ($4) :502 ~ 504

AR AU, R, 55 K2 DT 277 K 307 BT 5T
[J]. BT 24 B 24,2004 ,16 (4) 125 ~28

SREUNE, 2T, X [, A 20 ST SRR 7 4% TR AL AR £ S
BRSNS KI5, 2007 ,28 (4) 528 ~
534

SRR AR XK, 55 B &IOS i 5 ) AR A
ABEFE[J]. A5 KA HBJTT,2008 ,29(3) :391 ~404
Hamouda A A, Karoussi O, Chukwudeme E A. Relative permeabil-
ity as a function of temperature, initial water saturation and flood-
ing fluid compositions for modified oil-wet chalk [ J]. Journal of
Petroleum Science and Engineering,2008,63(1 -4) .61 -72
TEFIF-, E 26 A2 R S R Tk aE [ 7] B4R
J5,2000,14(4) :452 ~453

IEVHAR, 2R B 2, A5 BT T K TR U2 S il £ R BE 1
BOTEL ] DA ,2009,33(5) 440 ~443

(%t & F)



