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MICROCOSMIC EXPERIMENT MODELING ON WATER-DRIVEN-OIL
MECHANISM IN FRACTURED—VUGGY RESERVOIRS
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Abstract: Fractured—vuggy carbonate reservoir on behalf of the Tahe Oilfield in Tarim Basin is one of
special reservoir types, where eroded holes and large cavities are main store space for oil and gas, and
structure fracture and eroded fracture is the main flow path for fluid. By means of light-eroded microcos-
mic glass plane model, water-driven-oil mechanics in the type of reservoirs is studied. The experimental
results show that water — oil mutual phase or “piston-driven pattern” for plane drive can exist in the
process of water-driven-oil in medium or smaller-scale cavities, and only “piston-driven pattern” for ver-
tical drive can exist in large-scale cavities, and there are many styles of movement in fractures including
front-skipping, block-breaking, subsection-moving and dominant path flow. Residual oil distribution styles
are divided into continuous phase type and separate phase type. Continuous phase types include “cecum
style” residual oil in vugs or remaining oil in orthodoxy fractures with main flow paths. Separate phase
types include segment shape, film shape, drop shape, horn shape. Based on the above, the unsteady
phenomenon on the well production is analyzed by microcosmic flow mechanism, and countermeasures
are provided for water-flooding in the type of reservoirs.
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) B S DA A R R N 2T R 4 THI FH T SRR 495 9 e T A kg MR 1) 5 YR Y S L AT
A R EAG AL A ], DA 1 S Ak IR rh A 1R YA B 25 TR A 5 28 25 i A T & & i o AL
DAL A U B 3 Y — o A B R A b 3 T T LRI 7 ok 5 e A5 YR A s R g AR

Wi B :2008—11—07;1&iTHH#A:2009—10—09,
EHEB AN T A962—) RS Y TR, AR B L5 5% 8. E-mail:jianglong@ pepris. com,
ELWA P E A AIE &0 E <5 B SR R S TR 8 O & B R BUR ST (P03093)



+ 638 - o o B % t B W31 %

S R 2R T R A BT AR E R
ERCRIEIE S AnN RV E S TERE - X S VR Rl

BULBR AN B AF B AE 1 . R B A PORIRK K M S 07 s % oG R BT S vk B0 DR =
Je 2SR T & 1 E IR Sy X 2 — oK Ik id AR
AL FE VR 23 e R BT TR R

oS- TS IR, SR S A K RIS B VA B G
AR BE 5 20 ¥ O 58 43 oK FE 45 3) 8% 1 T FL AR 5

BE T8 U L B OV K 3K I HLBRBIE Y FERE AL B A AR R 5 4) 2R 4% 5 9 TR RS 22 ] FE 1) 5%

MBI b THRRE BT B . ASCE F N REARE
BN, LRSI B O 4R D) 1 e 38 ag kK 1.3 REEIRIT SRS

O R S LB

TEFET A e, G AL B i A R I A R T gk
KB AR EW. NE.NW ., SN 4 4~J5 i) B 1§58
BT I R GE I 25 R G 5 4R BRI AR VY ) R
AL R RS FMI G- s e AU ORI 8 1% R0 5 pm” s SRR AR rh
W BIN 3~4 &5/ m, 0 WAR AT 2 S BB R A E (11, 6~14. 5) pum?®, K FJ7 1]
120 pm, A AL 2 0. 1568 L g il o

Z 5 R AT B 5 5) ¥ T 5 SR A 2 TR Y IEC 00 ¢ &R
5 9 B LA S 5 6) R4 SIE A T 1) 5 3 9B N Y T 1)

O SR BETt 1T 3 AR AR, SR ] 4k

B B, KN A 40 mm X 40 mm (B 1), B

S AR R - S 0
SR BT 5 Sy BEALST A HIBABEIR Z UK P48 . T 148 FIR 41 1T 5
it 2 i AL R RHE, KPLETE 200 pm, B FH %58 90~100 pm, &

0] 3 FH BB 2R 9 R 3 B A B G 4if 4 TR R 2555 50 pm, WK BT N E L., KETR A
ARAR , AR B S PEDST, IR I S 56 A5 B v R 4 mmX2.5 mm,/NEIRHK 2.5 mmX1.5 mm,

0.8%~3. 620, F 210 206 5 NI I Bl 18 A5 % FEAE (5~10) X 10° , JLAT A XF R HAR L
TR A FLBREE 0. 8% ~1.5% 3 1. 2265, 1.4 XBRFESIBRTR

1.2 RELZT RN

T P A 9 A A 2 0L B R AR O Bl 4 AR T L

PR 552 6 A5 780 18 T 14 D 0] S S B AR S5 38 S Il KK IR B AR L SR

> {1} _ 1 $ 1 P11
X X
X PXE>
DXL I
epere SElAeS]
a K P SHERMAE bHEEHEEEAMNAEL cEHMESERAE

BT RO s se A R it

Fig. 1 Microcosmic experiment model
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Table 1 The distribution comparison table between hole rate in experiment model and reservoir porosity in the Tahe Oilfield

A HeEmILR, % R LR, % BELE, % AR BT o5 L], 6
SEE a 3.5 14.7 18.2 80. 8
S b 3.5 17.7 21.2 83.5
S ¢ 4.2 17. 21.9 80. 8

7
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Fig. 2 Front distribution on water-driven-oil in narrow fractures
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Fig. 6 Water-driven-oil distribution in the front margin in different injection— production places
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Fig. 7 Cecum style residual oil distribution in vugs
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Fig. 8 Isolated island shape residual oil distribution
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