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Water-sensitive damage and its impacts on the waterflood development of
the Taizhou Formation reserviors in Caoshe oilfield ,the Subei Basin

Zhang Xiongdong' ,Zhu Yushuang®, Cao Haihong' ,Ma Huijie' and Cheng Xiumei'

(1. Planning & Designing Institute , SINOPEC East China Company ,Yangzhou , Jiangsu 225007 , China ;
2. State Key Laboratory of Continental Dynamics,Department of Geology , Northwest University ,Xi” an ,Shaanxi 710069 , China)

Abstract ; Using the experimental technique of natural sandstone micromodel,an emmersion experiment of water
sentivity is conducted for the Taizhou Formation reservoir sandstone in the Caoshe oilfield,Subei Basin. The ex-
periment results show that the sandstone is moderate in water sentivity. In order to fully understand the impact of
water-sensitive damage on waterflood development, the water-drive-oil experiments of natural sandstone micro-
model are conducted ,including two experimen types,i. e. a single model type and a combined model type ,which
simulate micro-water-drive and macro-water-drive respectively and compare water-drive-oil variances before and
after water-sensitive damage. The results show that the water-sensitive damage does not change the style of water
drive oil and the configuration of residual oil. For the single model experiment,however,the bypassing phenome-
non is strengthened on the whole and the oil displacement efficiency is lowered , mainly controlled by several fac-
tors such as water-injection pressure , water-injection location and micro-heterogeneity. For the combined model
experimen , the oil recovery ratio tends to decline totally, controlled by both the micro-heterogeneity and macro-
heterogeneity. To avoid the impact of water-sensitive damage on waterflood development, it is suggested that the
injected water should be around 11. 99 ¢g/L in salinity.

Keywords: oil displacement efficiency, water-sensitive damage , natural sandstone micromodel, Taizhou Forma-

tion, Caoshe oilfield , Subei Basin
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Table 1 Model datasheet from the water-sensitive experiment

BALRTBER/ (107 pm?)

BAEBIER/(10 7 pm?)

Hu 27K HFEAK K Hu 27K EAK K
1 2.59 1.69 0. 99 1.94 1.45 0. 89
2 5.57 1.12 0.32 4.04 0. 50 0.23
3 3.27 2.25 1.88 2.67 2.00 1. 69
4 2.26 1.98 0.93 2.13 1.80 0. 86
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Fig. 1 Interrelation of injecting fluid and damage ratio
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Fig.2  Sketch map showing combined models
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Fig. 5 Statistics of oil displacement efficiency
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Table 3 Varieties of model permeability with different fluids
10 73 pm?
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Fig. 6 Water-sensitive damage ratio of the model

under different salinity
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