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A discussion on water flooding in the multi-well fractured-vuggy
units of carbonate reservoirs in Tahe oilfield

Rong Yuanshuai, Liu Xueli,and Yang Min

( Petroleum Exploration & Production Research Institute of SINOPEC Northwest Company ,Urumgqi , Xinjiang 830011 , China)

Abstract ; Based on a systematic evaluation of the effects of the early-stage water injection test,we studied water
flooding schemes for multi-well fracture-cavern units of carbonate reservoirs in the Tahe oilfield through numeri-
cal stimulation. These schemes include the optimal timing of water injection, injection-production well network
the types of reservoirs and the relative vertical locations of injection and producing intervals, etc. For a specific
type of reservoir, the optimal time to begin water injection should be determined according to its pressure mainte-
nance levels. For cavernous reservoirs, water injection should begin at a pressure maintenance level in the range
of 80% to 90 % ;for vuggy reservoirs, it should begin at a pressure maintenance level over 90 % ; while for frac-
tured reservoirs, it should begin at a higher pressure maintenance level. An areal well pattern is preferable in wa-
ter flooding. It is favorable to inject water in fractured reservoir interval and produce oil from cavernous reservoir
intervals or from vuggy reservoir intervals, or to inject water in lower reservoir intervals and produce oil from
higher reservoir intervals.
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Fig. 1  Location of wells in the unit S48 of block 4
in Tahe oilfield
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Fig.2  Comparison of cumulative oil production from wells in different types of reservoirs under

different pressure maintenance levels
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Fig. 3 Recovery percentage vs. water cut of three

different well patterns
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Table 1 Injection-production well names and well groups of each fractured reservoir,

vuggy reservoir and cavernous reservoir

g M g fLIML A ERRE ke
fitidieix - — - — - -
HBER] i 1 HBER] FLi R /NI KA
4 TK421CH TK449H TK425CH TK410 TK446CH TK438CH




14 FRETCI S5 BETTHT R R e 4 1 B i e 22 - 43 ot i K T & 05 X 31

100
a
80 |
= 60 b
o}
40|
—A— SEVEIR
20 —=— AR
0 AN A wml 1 1 1 1
0.0 5.0 10.0 150 200 250
SRR, %
100
o b
< 60 |-
o}
& T —— LR
20 L —=— fLIAVEAER
0 ; - 1 1 1 1
0.0 50 10.0 15.0 200 250
R, %
100
C
80 -
< 60 |
ﬁ-
~ 40 |
<z
ol —A— MRERIR
—=— KRN
0‘ - 1 1 1
0.0 50 10.0 15.0 200 250
RHFRE, %

B4 R SEAR IRy 20R R - BRI R
Fig. 4 Recovery percentage vs. water cut of

different types of reservoirs
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different injection and producing intervals

Table 2 Statistics of water injection effects of different injection-production schemes in different types of

R2 Hi4 XARMBERREERTABREI

reservoirs in Block 4 of the Tahe oilfield

BETRER AR Jrdl AR HRE, % RS Sil e i SR
AR R 13 13 100 13 360 173 683
A AL R 1 1 100 4974 4974
HEEAER 1 1 100 1992 1992
FLIIR v 3 R 1 1 100 4 600 4 600
FLIR EFLIR % 1 1 100 14 910 14 910
T 1 1 % 11 6 54.5 10 246 61 475
TR FLIR R 1 1 100 4276 4276
keSS 4 1 25.0 7 800 7 800
it 33 25 75.8 10 948 273 709
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Table 3 Statistics of water injection effects of different injection interval and producing interval combinations
in Block 4 of the Tahe oilfield

N . N N RS ‘{/—' N N
BRAGEIE ML EORK fER% TS B IR, %
H
MR R 23 19 82.6 11 866 225 460 82.4
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