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Characteristics and controlling factors of movable fluid in
deep-buried high-pressure and low-permeability sandstone reservoirs:
A case study of middle section of 3rd member of Shahejie Formation in Wendong Oil Field, Dongpu Sag
Wang Ruifei', Qi Hongxin', Lii Xinhua®, Guo Dianbin’
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Abstract; The samples of the deep-buried high-pressure and low-permeability sandstone reservoirs in the middle
section of the 3rd member of the Shahejie Formation in the Wendong Oil Field of the Dongpu Sag were tested with
nuclear magnetic resonance technique. The characteristics and controlling factors of movable fluid were analyzed
with movable fluid percentage and porosity. The results have shown that the T, pattern of the samples displays 4
modes, and the T, cutoff value is positively correlated with porosity. The movable fluid content is relatively low
and the heterogeneity is intense. The higher the permeability is, the wider is the main throat radius. The relation
between the movable fluid parameter and the permeability gets better with the increase of permeability. The mova-
ble fluid parameter gets higher attenuation velocity with the decrease of permeability and has more sensitivity to
the changes of permeability. The micro-pore structure determines the existing state of fluid in deep-buried high-
pressure and low-permeability sandstone reservoir. Applying main throat radius, the micro-pore structure control-
ling movable fluid was token, which has achieved good results. Wide throat controls more movable fluid when
physical property is better.
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Table 1 Testing results of movable fluid with NMR technique in Wendong Oil Field, Dongpu Sag
. S,/ %
S K/
B g 9% (05 pmy >001pm o 011-021  0.21-0.53  0.53~1.06  >1.06 b/ %
IR LS Km wm wm wm
13 4% 22 16.17 35.28 65.10 5.76 8.83 11.23 39.29 10.94
1394 10 18.11 27.67 73.06 5.62 10.88 16.35 40.21 13.19
134k 8 14.03 18.25 56.67 7.47 11.29 11.73 26.18 8.12
F2 FEMBAXFRMBZELRARE O ANSKIEME
Table 2 Testing results of water saturation under different centrifugal
forces with NMR technique in Wendong Oil Field, Dongpu Sag
e © - AIFES LI S,/ %
JiTe] INYE1l]
BRI /% (107 pm?)  Su/% 20 psi 40 psi 100 psi 200 psi
(1.06 pm)  (0.53 pm)  (0.21 pm)  (0.11 pm)
13 % 22 16.17 35.28 100 60.71 49.48 40.65 34.90
1374 10 18.11 27.67 100 59.79 43.44 32.56 26.94
134t 8 14.03 18.25 100 73.82 62.09 50.80 43.33

#:1 psi=0.006 895 MPa
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