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Reservoir physical property and stimulation treatment of block Mao—-503 in Toutai oilfield
Xie Kun', Lu Xiangguo', Cao Bao’, Hu Guangbin®, Zhang Ji* and Huang Yao’

(1.Key laboratory of Enhanced Oil Recovery of Education Ministry, Northeast Petroleum University, Daqing, Heilongjiang 163318,
China; 2.NO.5 Oil Production Plant of PetroChina Daqing Oilfield Company, Daqing, Heilongjiang 163514, China; 3.PetroChina
Toutai Oilfield Development Company Limited, Daqing, Heilongjiang 163517, China)

Abstract: The further understand of the reservoir characteristics of the peripheral low permeability blocks in Daqing oilfield pro-
vides the theoretical basis for the adjustment of the development measures. Taking the block Mao—503 in Toutai oilfield as an exam-
ple, and by using the equipment of the mercury injection apparatus, the X-ray energy dispersion spectrometer, the scanning elec-
tron microscope and the displacement equipment, we provide the stimulation suggestions of the improving recovery ratio by the im-
bibition oil recovery, according to the imbibition test and field experiment effects and based on the characters of the pore structure,
mineral composition, wettability and reservoir sensitivity. The reservoir physical properties test of the block Mao—503 in Toutai oil-
field shows that the main clay minerals of the reservoir rock are the illite, montmorillonite and kaolinite, the main component ele-
ments are oxygen (0), silicon (Si) and aluminium (Al), and the minor elements are ferrum (Fe ), magnesium (Mg), natrium (Na),
barium (Ba) and carbon (C). The target reservoir with the porosity between 10 % and 17 % and the permeability range of (0.40 ~
8.2)%10*um” belongs to the medium porosity and ultra—low permeability sandstone reservoir. The pore throat size of the rocks is
relatively small, and the sorting and connectivity are poor. Furthermore, the rocks show weak hydrophilicity, and the capillary force
can be used as power in the process of the production. Meanwhile, the rocks have strong velocity sensitivity, water sensitivity and al -
kaline sensitivity. The indoor experiment and mineral field experiment show that the similar physical block is suitable for the imbi-
bition oil recovery, and adding the surfactant into the water solution is good for improving the imbibition recovery and enhancing
the development effects.

Key words: Toutai oilfield, pore structure, mineral composition, wettability, reservoir sensitivity, imbibition oil recovery
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Fig. 1 Relation between pore throat radius and

contribution rate of permeability
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Fig. 2 Relation between saturation and capillary pressure
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Table 3 Quality percentage of rocky mineral elements
. JCE %
- W(C) w(0) B(Fe)  BEMg)  i(AD RE(S1) M(Na)  Bl(Ba)
M-1 45.92 2.30 13.49 38.28
M-2 8.88 45.90 3.70 476 13.76 20.05 2.96
M-3 0.66 49.48 6.15 42.37 1.33
M-4 55.71 4.54 1.85 16.08 21.82
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Fig. 3 Core mineral diagram under scanning electron
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Table 4 Wettability discrimination criteria by contact
angle method
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Table 5 Test results of core oil and water contact angle
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Table 6 Evaluation criterion of speed sensitive
damage degree
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Table 8 Evaluation criterion of water sensitive
damage degree
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Table 7 Test results of flow velocity sensitivity
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Fig. 4  Curves of flow velocity sensitivity test
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Table 9 Experimental test results of water sensitivity
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Fig. 5 Curves of water sensitivity test
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Table 10 Evaluation indexes of the damage degree of
alkali sensitivity
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Table 12 Recovery ratio of core spontaneous

imbibition
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M-12 3.1 0.054 24.1 21.5
0.3 %NaOH

Table 11 Test data of alkali sensitivity
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Fig. 6  Curve of alkali sensitivity test
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Table 13 Huff and puff design of well M38-S64
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Table 14 Statistical list of huff and puff effects of well M38-S64
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Fig. 7 Dynamic change of construction
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