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Table 1 Permeability damage data of samples in the thermal simulation experiment

T c P/MPa AK/mD  AK/mD l‘l{ﬁ% l‘kf“t?/( k2
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Table 2 Industry evaluation standard of
permeability damage degree
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Fig. 1 Damage plates of air permeability( a) and water permeability( b)
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Table 3 Porosity damage data of samples in the thermal simulation experiment
TIC P/MPa AY % o/ % )
3.5 0 0 1
7.5 - 0.6 2.5 2
100
1.5 - 1.1 3.8 3
14. 5 - 0.4 1.6 4
3.5 - 0.4 1.3 5
7.5 - 1.8 6.5 6
200
1.5 - 0.9 3.4 7
14.5 - 1.1 2.5 8
3.5 - 0.6 2.0 9
7.5 -0.9 3.0 10
300
11.5 -2.1 6.6 11
14.5 - 0.8 3.5 12
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THERMAL SIMULATION TESTING STUDY AND INFLUENCE FACTOR
ANALYSIS OF ASPHALTENE PRECIPITATION IN THE CONDITION OF
VISCOUS OIL THERMAL RECOVERY

—a case study of viscous oil pools in the Xinglongtai oil reservoirs of

Du-84 block, Shuguang-1 district, Liaohe oilfield

DANG Ben" %, ZHAO Hong’, WEI He-ming®, DUN Tie jun’

(1. Department o Geology, Northwest University, Xi’ an, Shaanvi 710069, China;
2. Institute f Resources, Chang’ an University, Xi" an, Shaanvi 710054, China)

Abstract: Twelve times of the thermal simulation experiment were done with samples from viscous oil pools in the Xing-
longtai oil reservoirs of Du-84 block, Shuguang-1 district, Liaohe oilfield. The results of the experiment indicated that
the essential factor resulting in formation damage was asphaltene precipitation. The phenomenon that asphaltene precipi-
tated in pores was very prevalent. The aggregated asphaltene took the shapes of star spots, films, patches or even net-
works. The damage degree of asphaltene precipitation to porosity and permeability increased with temperature . It in-
creased with pressure when the pressure was less than 11. SMPa, but decreased with pressure when the pressure was more
than 11. 5SMPa. The average damage rate of permeability was above 80% . It belonged to strong damage. The damage rate
of porosity was only 1. 3% — 6. 5% . The major affecting factors of asphaltene precipitation were the component of viscous
oil, temperature, pressure and solvent.

Key words: thermal simulation experiment; affecting factor; viscous oil thermal recovery; formation damage; asphaltene

precipitation



