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Sensitive evaluation and main controlling factors of Toutunhe Formation in Fukang Sag
JIN Jun', TANG Hongming’, ZHOU Jixian', LIU Miao', ZHANG Wenjin’, ZHOU Yi’

(1. Experimental Testing Institute of Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, China;
2. School of Geosciences and Technology, Southwest Petroleum University, Chengdu, Sichuan 610500, China)

Abstract: The Toutunhe Formation in Fukang Sag, Junggar Basin, is mainly characterized by low porosity and low permeability
with many types of fillers and complex pore structures. But there is a serious contradiction between the potential acid sensitivity
damage and the indoor evaluation, and the variability exists in the sensitivity of the reservoir. Therefore, the reservoir sensitivity
evaluation and control factors are studied by the core experiments such as core displacement, casting thin section identification,
nuclear magnetic resonance, scanning electron microscope, etc. The results show that in Toutunhe Formation, the velocity
sensitivity is weak, the water sensitivity and salt sensitivity are both upper medium to strong, the alkali sensitivity is upper medium,
and the acid sensitivity is weak to moderate weak. The difference of reservoir sensitivity is related to many types of interstitial fillers
and complex pore structures. In the Toutunhe Formation reservoir enriched with the cement of authigenic quartz, whose diameter is
less than 5 pm, the corrosion of the surface clay by the acid—base liquid lead to the exfoliation of the crystals such as the authigenic
quartz. Then, these movable particles obstruct the pore throat. The mechanism of this kind of damage which shows a upper medium
to strong acid sensitivity is different from that of the other traditional damage such as the secondary precipitation. The sensitivity
damage mechanism shows that all kinds of sensitivities have superposition effects.
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Fig. 1  Reservoir photo and clay mineral occurrence state of Toutunhe Formation in Fukang Sag, Junggar Basin
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Table 1 Reservoir core velocity sensitive damage test data of Toutunhe Formation
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Fig. 2 Experimental curve of velocity sensitivity of Toutunhe Formation
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Table 2 Water/salt sensitive damage test data of reservoir cores of Toutunhe Formation
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Fig. 3 Experimental curve of water/salt sensitivity of Toutunhe Formation
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Fig. 4 In-situ observation under microscope before and after immersion experiment of Toutunhe Formation
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Table 3 Comparison of pore structure parameters before and after acid sensitivity test in Toutunhe Formation
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Table 4 Alkaline sensitive damage test data of reservoir cores of Toutunhe Formation
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Fig. 7 Relation between permeability and sensitivity of Toutunhe Formation
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