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NMR Features and Contributing Factors of Movable Fluid in Low
Porosity and Ultra-low Permeability Sandstone Reservoir:
Taking the 2nd Member of Funing Formation in T89 Block of Wanglongzhuang Oilfield as an Example
YANG Tao', XIE Jun', ZHOU Jubiao®, WANG Jinkai', WANG Mengqi'
(1. College of Earth Science and Engineering, Shandong University of Science and Technology,
Qingdao, Shandong 266590, China; 2. The Third Oil Production Plant of Jiangsu Oilfield Company,
SINOPEC, Tianchang, Anhui 239300, China)

Abstact: This paper studied the low porosity and ultra-low permeability reservoir characteristics of the 2nd member
of Funing formation in the T89 block of Wanglongzhuang oilfield by using the nuclear magnetic resonance (NMR)
technology and evaluation indexes such as the percentage and porosity of movable fluid. Test results show that both
the amplitude of T, spectrum and the percentage of movable fluid are relatively low. The NMR analysis of 103 sam-
ples suggests that there is no correlation between the percentage and the porosity of movable fluid, while there is a
better correlation between the percentage and permeability. The correlation between the porosity and permeability is

better than that of the porosity. With the help of cast thins and results of electron microscope scanning images, the
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main factors affecting the percentage of movable fluid were determined, including the development of horizontal mi-
cro cracks, the filling of clay mineral, the cementation of carbonate rock, and the compaction of overlying rock.
This understanding provides an important geological basis for the development potential evaluation of oilfield with
low permeability.

Key words: T89 block; nuclear magnetic resonance(NMR) ; low porosity and ultra-low permeability reservoir; mova-

ble fluid
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Tab. 1 Nuclear magnetic resonance test results of movable fluid in T89 block

¥ 5 Iz fLBREE/ % BiE%/mD LR RN Ol AT gy AL BRIE / 26
1 T89-1 9.0 0. 065 25.6 2.31
2 T89 10. 6 1.021 58.7 6.55
3 T89-2 11.9 0. 742 44.6 5.31
4 T89-5 12.6 1.532 54.6 6.87
5 T89-8 11.7 1.972 61.6 7.21
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Fig. 1 Nuclear magnetic resonance T, curve of well T89
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Fig. 2 Relation between the movable fluid percent and the porosity, the permeability of T89 block
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Fig. 3 Relation between the movable fluid porosity and the porosity, the permeability of T89 block
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Fig. 4 The relation between nuclear magnetic resonance T, and throat radius, throat radius distribution of samples of T89 block
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Fig.5 Core crack development situation of well T89-8
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Fig. 6 Nuclear magnetic resonance T,curve of well T89-8
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Fig. 7 Electron microscope scanning images of rock samples from well T89-2
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Fig. 8 Rock samples observation of cast thin section of carbonate cement and nuclear magnetic resonance T, curve of well T89 -1
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Fig. 9 Rock samples observation of cast thin section with compaction and nuclear magnetic resonance T:curve of well T89-5
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