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Abstract Fractured—cave carbonate reservoir has strong anisotropism, complicated oil-water relationship and flow mechanism. Thus,
the application of profile control in these reservoirs is less effective. In this study, we summarized four connecting models. On the
basis of macro similarity of the reservoir property and referentiability of the connecting relationship, we designed two simplified
physical models of the core, fractured—cave and fractured—net, to investigate the impact of different connecting models on profile
control using polymer gel as the profile control agent. The experimental results demonstrate that in the two models, the water—free oil
production period was short and the water ratio was close to 100% rapidly after water breakthrough. After profile control, both the
water ratios of fractured—cave and fractured—net model were decreased. However, the water cut of fractured—net model was reduced
more significantly compared with that of fractured—cave model. The increase of the water ratio for fractured—net model was slower in
the subsequent water flooding. The water flooding recovery, ultimate recovery and improved oil recovery degree for the fractured—net

model were all higher than those of the fractured—cave model. The role of polymer gel injection in adjusting injection profile and
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increasing swept volume was more apparent, and the effect of profile control was better.
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Fig. 1 Space types of fractured—cave carbonate reservoir
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Fig. 2 Design of the physical models

VA R RRIR TR A RIR A O HRE I i UL B3R A IR
DRIXE , AR E i o PR T IRIR 5675 8 Sk A 0 P 1 5 kTR
R KR O ) B AR, PR R FH 8 3k o
TR % o

BTl 28 T «

D) B A A VIR T oK 7.5 em, HAE3.75 em 4
B

2) FA AR AL ORI Ay AET 5 B A O T L2 R
IR T N T 2

3) B IR JFOA R T A 2 Jo S % ) 245 A
TN 44 - AR By PSR )l 2 S 5N ZR L IR, Tl 4%
) BEASE TR ST T A €] 3 T

53 Il



—t

www.kjdb.org

¥ SR 2015,33(24)

I ‘ k. .
1 DERDHESY

Table 1 Machining parameters of the physical models

A A SERRE SERRE T ST R
%' S mm mm mm  mm
1 BRI ZR AR — — 0581 1
2 REE-mIRRA 108 8.8 0581 1
3 BRI — — 0581 1
4 FE-FFREET 112 9.8 0581 1
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Fig. 3 Cross—section of the physical models
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Table 2 Petrophysical properties of the physical models

BRI s  EHf/em  KE/em  ZERAE/em®  FLBRE/%
1 3.75 7.51 3.23 39
2 3.75 7.51 8.13 9.8
3 3.75 7.51 3.44 4.2
4 3.75 7.51 7.26 8.8
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Fig. 4 Schematic diagram of the experimental procedure
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Fig. 5 Water cut versus cumulative injected volume
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