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Experimental study on physical properties after flooding under
high temperature and high pressure condition .

taking reservoir T'| of Tarim Lunnan Oil Field as an example
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Abstract; The T | reservoir of the Lunnan Oil Field in the Tarim Basin has over 20 years’ development history.
In recent years, the application situation of water flooding was researched, but was not in formation condition. In
this paper,in order to figure out oil and water seepage law,and to study the reservoir alternations of micro-pore
structure and wettability after long-term water flooding, we conducted a water flooding modeling experiment under
high temperature and high pressure using fluid and core from this oil field. The experimental results showed that
the reduction extent of porosity and permeability of cores increased as water flooding increased, and throats”
sorting became weaker. Wettability also increased as water flooding increased. The irreducible water saturation
and irreducible oil saturation values on core relative permeability curve rose while the water relative permeability
under irreducible oil saturation dropped. Oil displacement efficiency decreased. High-capacity channels were not
formed after water flooding. The main reasons for early water breakthrough might be plane and longitudinal
heterogeneity.
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Table 1 Basic data of reservoir T,,
Lunnan Qil Field, Tarim Basin

i H S8

B R km? 11.2
THE AR EE/m 12.6

P T A i/ 10* ¢ 1236

JRIES L/ (md - 1) 65

WMZEH%/m -3 820

/K ST /m -3 826
LB B % 18.4
BBER/107° pm? 227

SR 45 2 80/10™ MPa™! 16.47
)2 RS/ (mPa - ) 2.12
HZ &S/ (g« em™) 0.75
HZKKEEE/ (mPa - s) 0.35

HEKT R/ (mg - L) 158 998
IR/ °C 120

THIFE I i )/ MPa 51.87

JE G F1/ MPa 14.54
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Fig. 1 Schemes of core cutting
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Fig.2 Changes of porosity and permeability before and after water flooding
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Table 2 Changes of characteristic parameters of capillary pressure curves before and after water flooding

. AL EE R AL HEIR R 1 F/IMB AR AR
Kok ALBBER/ P 5o/ MPa P./MPa S in/ %
5% 1073 pm? — — —
K B KBk JE 7K BE AT KBt JE 7K BE AT Kta
50 190.20 0.046 0.05 0.002 0.003 22.81 26.90
100 20.21 0.108 0.11 0.007 0.008 23.62 24.42
200 206.92 1.010 2.01 0.013 0.023 39.26 47.11
400 175.12 0.510 0. 60 0.003 0.004 25.23 27.67
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Fig.3 Changes of capillary pressure curves before and after water flooding
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Table 3 Changes of wettability before
and after water flooding
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Fig.4 Electron microscopy figures before
and after water flooding
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Table 4 Parameters of relative permeability curves before and after water flooding (400 times)
Al A A B A C A D
ZH
Kyeri  KBEE KukRT  KBEE KR KB KBERT KBRS
FLBREE/ % 21.21 20.43 20.29 20.01 16.94 16.27 16.13 15.72
BiBE%R/107 pm? 759.53 742.74 186.44 177.29 84.43 82.11 36.09 33.41
WK S,/ % 29.07 31.73 33.98 34.04 31.71 31.54 32.93 32.77
AN S,/ % 27.03 26.27 26.43 27.54 29.58 32.48 26.48 31.42
BIMACE % 61.89 61.53 59.97 58.24 56.68 52.56 60.52 53.26
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