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Physical simulation of exploiting fractured-vuggy
carbonate gas condensate reservoirs by water injection

Peng Song, Guo Ping

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation ,
Southwest Petroleum University, Chengdu, Sichuan 610500, China)

Abstract; Due to the development of fissures and cavities with different sizes and shapes, fractured—vuggy car-
bonate gas condensate reservoirs are distinct from the general sand gas condensate reservoirs, hence are charac-
terized by strong heterogeneity and complicated flow regularity. To these reservoirs, it is a question of concern
that which developing strategy is benefit to maximize the recoveries of oil and gas. As a mature technology, water
injection possesses advantages such as lower cost, better gas—water mobility ratio, and higher sweep efficiency.
Taking well TZ86 as a target, we accomplished a physical simulation research under initial reservoir conditions
(140.6 C ,58 MPa) by using an artificial fractured—vuggy full-diameter core which was made from an outcrop of
carbonate rock. The experimental results show that the effectiveness of exploiting fractured—vuggy carbonate gas
condensate reservoirs by water injection is significant. The factors such as the connectivity pattern between fissure
and cavern, the pressure maintenance level of water injection, and cavern whether or not filling have effects on
the recovery of condensate oil.
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Fig.1 Flow diagram of full-diameter core test
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Fig.2 Photograph of artificial fractured—vuggy full-diameter core

1.3 REH&E

ZMBAT bR SY/T5543—2002 , $2 5E b7 i &
533 g/m’ M2 R E 140.6 °C  5& 5 )E 1 55.4
MPa, R I S 1 3 v 86 I 1A S SOAETE
HIBENT <, HUZAARIE B 0 PERE E N A 17
e, S AL R 137 900 mg/L, 7K Jy CaCl, %Y,

2 SN

BT ARG A (B L Bl 1k [ AR A
JRFEI) B NGE LT A DB T IR 9 4505

(1) TGS 4 2 (ARIFD SIS Kty | 1
B 1 4) il E) 10 MPa(JEFHZE T )

(2) KK IR S5 3 21 (PR 8 i R 1K,
RIAAS AP 25 1 21 5 PR AP B R SBT3
KA DARBED 1 4) 0K I E, T 32 3]
8 MU (B K R BENT R 2 TR ) B R AR K, 7K
S G A M ES K, T JE =R E] 10 MPa;

(3) 3 ELKIRSEH 2 4 (A A AP 45 1
M) A DI EIRE, BRI E B i KR
EERTI It R TG T FREETK K S0 S5 AN T
SER K fE =R E] 10 MPa,

3 SRER K

K3 Jeqe 1B o (1) WK T &Y
BRI AR 2R R R O 5 T v T A, PO R
T St AR R A AT R A BERT Il i B T AL
TaioR B BT IR AR AR (2) WK IF &
N, 268 8 AT U 2 A T AR SRR R A5 (3)
FRIRTEAKTT A I A BERTT IR H R P R A vy, (HU2:
A [R) S 25 T RO BENT Il B 2R M R AT A R



5 5 1 SR, A ST LR R A M R A T Ay BARAUAE 5 - 647 -
L — P01, A T % SR B 50T

10

— O 1l 1 3, R
@ I 1 RE, U
—— kor e, A

— i KT R0

0 L 1 1 1 1
60 50 40 30 20 10 0

2k J)/MPa

T AT R R /%
o

AR B/ %
3

AT IR
w
8

—O— KPR YR AP (55.4 MPa),
H O— /KKK HiH(55.4 MPa)
H —— i fK K AU (31 MPa)

—¥— KPR IR AP (31 MPa)
| | |
40 30 20 10 0

M )4k J)/MPa

B3 BENTIIOR AR 5 2 e T 1 56 AR i 2k

Fig.3 Variation of condensate recovery with reduced pressure

R1 ARIEEFMGTROETIHR HEE

Table 1 Condensate recovery under
different experiment conditions
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Fig.4 Contrast curves of GOR and production under different pressure conditions
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Fig.6 Contrast curves of waterflooding experiments while core was filled and unfilled respectively
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