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Waterflooding characteristics and improvement measures of
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Abstract: Based on the waterflooding development practice of fracture—cavity carbonate reservoirs in Tahe Oilfield , this pa-
per systematically study waterflooding characteristics with geology, geophysics, tracer test, and production performance da-
ta. In addition, the paper constructs low—efficiency waterflooding modes and puts forward technical measures to improve wa-
terflooding technologies. The research results show that the waterflooding fracture—cavity carbonate reservoirs have three
characteristics : the single response direction, the low utilization factor of water injection and the most waterflooding failure
due to bottom water invasion ; and there are three main types and 10 subtypes of the low—efficiency waterflooding modes in-
cluding the low the percentage of reserves on hold under waterflooding, the low the percentage of producing reserves under
waterflooding, and the low displacement efficiency. The measures to improve the waterflooding development are as follows :
First, the percentage of reserves on hold under waterflooding could be increased by improving the well pattern, and connec-
tivity based on constructing (or improving) the injection and production relationships around the connected fracture—cavity
bodies (or groups). Second, the percentage of producing reserves under waterflooding can be improved by profile control
and flooding, optimizing the injection and production parameters, changing waterflooding direction, and changing water in-
jection intensity. Third, the oil displacement efficiency can be enhanced by improving the properties of the rock and oil-wa-

ter interface. Finally, the bottom water can be inhibited by improving the bottom hole pressure , blocking the water invasion
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channel, and reducing bottom water energy. At the same time, the various technologies should be comprehensively used to

strengthen the accuracy of reservoir description and the efficiency of technology implementation.

Key words: waterflooding ; improvement measure ; connectivity ; fracture—cavity reservoir; carbonate rock ; Tarim Basin

hEE R R SR A A MR EEE . R
FAM AR TTIR T 25 R R, 8K 2 2015 4R iK, P
A 2 3k 7 A i b 5T B8 IR R ik 340 10° ¢ R E
2020 47 5%, 4% B A v b 5T i et 2 B3 30x10° ¢, v
T 2/3 it A7 A 35 BLR 3 b B4 B 2R 5 ) B s T 2k A
JE A, HRR A O S % v T S R R A 4 R R
NEK,

T 7K R 3 LR 73 A0 I PR Al T 25 T R e
BN T RE B 20 A YAl Y FH B B 2R A T AR A IR
ER AT 2005 4 FF IRl K, A 2020 4FIK, /K 3K
P8 55 A T D T A% T 6.6%10° t, 5 BT A A i
B 5 1Y 76.7% . W& PG I B 2009 4F % A TF &
BRItk ™ o KR R AR T 48 1 B i R ki
FECY B SR 8%, (H 5 FLA IS R g e R 32 ¢ il e A
o ABAEfE— e 220 . NI FE LA |, kR 3 75 T
I 7K B B R ORI B AR IS AN H i 24 3
I 7 4 1] R Rl R 5 b R MAC 3 i v e P-4 4%
K 3~5 AN H o s, I — A R K IR K R R
TR fiff A 18 [

T A 2 35 0 G TR TR ffk PR T AR K O R
177 KRB MBS, FEE R I A g 7k O A
Bl KB HLEE R RS EAE S D T
BUAS T 00 11 SR, 6ot 42 ) 75 ik R 8 2 e K 1 1 7K
FEREE] T BRI E R . (AWE5E 24 X
—FEAR X B G5 TR k2 T R T K T A A )
RMIRAIRDS , BRI ARG, FEXT Lk R R,
DS AT O 7K O & 52 B ol SR At L 256 I FH L T
HERYHL R BRI P S A S R, U Ao
B B AR T B, XS 78 flk 192 £ 25 i 7B /K B T
RRENE RS R AR X R AT R, LU 3
A b B IR R Rl T 2 R L % e 71 [ S AR
KT R AR

1 BRI R b

0T 3y A7 LR 23 i 3 b U R A ]
2 A0y o VY S, R R il e ] E A A
A S5 A 118 5% 1) TR0 Rl T2 66 0 YR o 5 TRl T 4 3] 7Y
TRBRER AR 1997 S ATF &, BELT T RIRAE
IR AN FERE T R AR R ORISR 3B B

1997—2005 4F Jy K AR fE & HF A B Be . HHiif

JE 22K (297 40 MPa) , /K BE 78 /2 , DL 0
KSR A T o 1% B B e 38 AT i FE 4% IR 784 e 1R 5k
TG 5 B I R B B, B 2020 4F S, SERT il
FE AR X 32 % BT R AR e B T & B BERT R A i
55 H T AT A 0 LA N 659%0~85% , 7€ W AE H T Y
TFRIFEARIKFET ,60% LA I 1 ] 2R fith 5 Al 4 55 K%

2005 4 S5 Tl B O D i kb S8 RE BT A B
Bt [RAF3E AT iy FH 4 I 750 PR 8 25 Tl e T 46 TR K
TR, 2013 AR FF 4R 3 ST RS . K JER
() 2 H W& T 2 68 B, 2B R KR
BTG 2 PRI B HOR , A BB R BT
R2FESIFEEAR  EILFE B T KR &K
AR, K FEARIF R T T )2 fE
WL UREE T AR, P TR IR, B TR T
RLEFRW], K R SRR B ) TR
KM R Ay 5~8 4N 1 43 A5

201545 J5 , JE T3 FH RS 43 B T/ T dR P R
RS BRI E o EF XK FERRSORAL TR T
S5 T 5 P 00l B v UL Rl B IR DL S R g
YR AR I K SRR BRI R RSB AR T
— MR o B HE K 235 1 8 1) 750 T 58 o i 3
FECUR , o T 1 R ) T T R L R A W
B2, RBIE A il S R A B R B R R T —
AT 1

T ELUL I 2 00— R T R W BRI R 1, A
FABHR, 2000 T 50, TR KAL), — 2 )
JUAF B[], AR EAT ™4 (4 B ) 4] o3 2, ROGEBLAE 3%
T] Y FE 08 0 DX 35k 114 4% 1) 50k T 6 A Y R AT 4% Adb A
RIRBETR IR BT BE . R EK AR 4 = R U
TR, % B4R R R R I B T R AR T
A5 Y A O AR 1 e ke 4 v SR MR I I R B

B
2 RIFRIFAE

S VIR AU T 2 R e TR BRI o v, g R
AR I8 25 1o R 28 4 — £ R T8k 2 5 Y A L, 7K
KT R FFEA TR RANE
2.1 KIRSZIU4FAE

TE B LG R A K BRI & i FE v, — DR



298 ol

I 25 B i FH ST 0 R 8 R RO 2 A B o o4 -97-

K JE B 22 00 52 550, {E 4% TR 0 ik 19 k25 il k7K 3K
TF & B 23R H S (B 1) o ST 3E T im i 314k
FF & X 86 1147 R K H (B H R 7K 5 & BBl AT B (%
FOE) A 1 02804 614, 5 70.9%;
A2 2RO I 244, 15 27.9% ; 2 3O EOR T
2HFFAAL 1A

B R/10'm’
(b F R ok BREKE RN

0 2km
1 ]

1 Einid AR R TEKERZHAME
Fig.1 Water injection volumes and response directions

of a unit in Tahe Oilfield
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Fig.2  Cross—well profile of Block6 in Tahe Oilfield
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Fig.3 Waterflooding failure modes in fracture—cavity carbonate reservoirs
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