
Introduction
 With the increasing energy consumption, it is difficult for conven-
tional oil andgas to meet the needs of human development. The devel-
opment of unconventional oil and gas in many countries in the world, 
and the United States and Canada have entered the commercial stage 
[1]. Overseas, some scholars have combined seismic interpretation  
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and geological statistics methods to establish 3D structural model to 
identify the structure in strata [2,3]. In addition, the various character-
istics of rocks have been analyzed, three-dimensional rock physical 
model has been established, and reservoir physical properties have 
been evaluated in more detail. These studies are of great importance 
to the development of oil and gas reservoirs[4]. These studies are of 
great significance to the development of oil and gas reservoirs in the 
world. In China, more and more attention has been paid to dense gas. 
China has abundant reserves ofdense gas, which will occupy a large 
proportion of national production in the future [5,6]. Due to the rich 
reserves and great development potential of tight gas in Sulige gas 
field, many scholars have paid close attention to it [7]. Among them, 
Fu Chengde [8]., Zhu Rong, et al [9]., Wang Jiping, et al [10]., Wang 
Bo, et al [11]., have studied the gas-water distribution in Sulige area 
and made detailed statistics on formation water chemistry. Based on 
the production distribution plane of gas and water in a single well, the 
origin and distribution of formation water are analyzed by comparing 
with the distribution of sedimentary microfacies and the structural 
characteristics of the top surface. It is considered that the distribution 
of formation water is controlled by reservoir physical property and 
structure. The research in this paper is of great significance for the 
exploration and development of Sulige gas field.

Regional Geological Survey
 The Ordos Basin is the second largest sedimentary basin in China 
[12,13], located in the western margin of the North China Platform. 
It is a large superimposed basin developed on a stable craton basin. 
The first-order tectonic units in the area include the Yimeng uplift, 
the western margin thrust belt, the Tianhuan depression, the Weibei 
uplift, the Yishan slope and the flexible fold belt in western Shanxi 
(Figure 1). The structure of the area is flat and there is no great fluc-
tuation. Sulige gas field islocated in the north of Yishan slope and 
has many rows of low nasal uplift structures [14]. The Permian strata 
are from the old to the newly developed Benxi Formation, Taiyuan 
Formation, Shanxi Formation, Shihezi Formation, Shiqianfeng For-
mation [15] (Figure 2), the main gas-bearing strata is the he-8section 
and the shan 1 section, and the sedimentary facies of the he-8 section 
have been controversial all the time. There are two views of the fluvial 
facies and the delta facies [16-21]. The present paper combined the 
previous research results, and found that the he-8 section belongs to 
the sedimentary facies of the braided river delta.

Relationship between Gas-Water Distribution and 
Sedimentary Microfacies
 In order to delineate the distribution of small layer sand body in 
detail, the he-8 section of the study area are divided into four small 
layers: upper 1 of he-8 layer, upper 2 of he-8 layer, lower 1 of he-8 
layer, lower 2 of he-8 layer.

Upper 1 of he-8 layer

 From the gas-water distribution and sedimentary facies superpo-
sition plan of upper 1 of he-8 layer (Figure 3), the channel width is 
large, and it is a multi-stage superimposed channel. The distribution 
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Abstract

 In order to deepen the study of gas-water distribution of He-8 sec-
tion in Sulige X block and the effect of reservoir characteristics on it, 
based on log interpretation and single well facies data analysis, the 
comprehensive research methods of sedimentology, sequence stratig-
raphy, petroleum geology and other disciplines are used in this paper. 
The study shows the formation water in the he-8 section is mainly 
distributed in the zone where the sand bodies in distributary channel 
margin are thin and the physical properties are poor. The natural gas 
accumulates in the main distributary channel and mouth bar zone with 
large thickness and good physical properties. Natural gas is easy to 
enter and form gas reservoirs in sandstone reservoirs with relatively 
high porosity and permeability. In the reservoir sands with low porosity 
and permeability, it is easy to form, dry layer, gas-water layer or water 
layer. In this paper, the study of gas-water distribution law and res-
ervoir characteristics ofhe-8 section in Sulige X block has important 
guiding significance for the favorable development zone of natural gas 
selection in the later stage of Sulige gas field.
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of sand body is basically the same as that of braided channel. The dis-
tribution of sand body is in a north-south direction, and the thickness 
of sand body is generally between 6 and 9 meters, and the maximum 
thickness of sand body can be more than 12 meters. There are 3 to 
4 distributary channels developed from north to south. With the in-
crease of branches of distributary channels from south to north, the 
thickness, development scale and spatial distribution of sand bodies 
are controlled by sedimentary facies belts [22,23].The upper 1 of he-8 
layer in Sulige X block is delta plain sedimentary environment. The 
main sedimentary microfacies are distributary channel, mouth bar and 
diversion bay.

Upper 2 of he-8 layer

 Compared with the upper 1 of he-8 layer, the thickness of sand 
body and the area of gas-water development in the upper 2 of he-8 
layer are larger (Figure 4), but the source direction, braided channel 
and gas-water distribution are basically unchanged. Because the dis-
tribution law of gas and water in lower 1 of he-8 layer and lower 2 of 
he-8 layer has the same characteristics, this paper will not describe it 
in detail.

 Taken together, there is a strong heterogeneity of sand bodies in 
Sulige X block, and there is no obvious boundary between gas and 
water distribution in the plane. The distribution area of gas and water 
in the East is more than that in the west. The distribution of sand 
body is strictly controlled by sedimentary microfacies, while the dis-
tribution of sand body affects the distribution law of gas and water, 
therefore, the sedimentary microfacies controls the distribution of gas 
and water on the plane. The gas-bearing areas in Sulige X block are 
distributary main body and mouth bar with strong hydrodynamic ac-
tion, coarse sediment grains and good reservoir physical properties, 
which distribute in a north-south strip, basically consistent with the 
direction of braided main channels. The aquifer area is mainly located 
in the distributary channel margin, where the hydrodynamic force is 
weak, compaction is strong, relatively dense and reservoir physical 
properties are relatively poor. It distributes sporadically and has poor 
connectivity.

Figure 1: Regional structure and regional location diagram of Sulige X block.

Figure 3: Gas-water Distribution on upper 1 of he-8 of Sulige X Block.

Figure 2: Stratigraphic Division of Permian in Sulige X Block.
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Longitudinal Reservoir Analysis
Su X-1 single well analysis

 Two typical wells in Sulige X block are selected for analysis. 
There is an abrupt contact relationship between the top and bottom of 
the logging gr curve in A segment of well Su X-1 (Figure 5), which 
shows the characteristics of coarse upper fine and positive rhythm 
as a whole, reflecting frequent changes of hydrodynamic conditions 
during sedimentation, resulting in vertical superposition of multi-
stage sand bodies. The lithology is mainly composed of gravelly 
coarse sandstone, coarse sandstone, with strong heterogeneity of sand 
body structure, which is a sedimentary feature of distributary chan-
nel of braided river delta. During Taiyuan period, Benxi period, and 
Shanxi period, Sulige gas field has extensive hydrocarbon generation. 
This paper considers that the influence of source rocks and structures 
on gas-water distribution is the same under the condition that the ver-
tical depth of the same set of sand body does not change much. The 
interior A-2 layer of the sand body is filled with gas and water, and the 
gas and water are mixed to form a Gas-water interlayer. The porosity 
and the permeability of the section are relatively good, and the A-1 
layer and A-3 layer are free of gas-water filling, and the porosity and 
permeability of the sand body are poor.

Su X-2 single well analysis

 The top of the bell-box type combination of middle and high am-
plitude in GR segment B of Well Su X-2 (Figure 6) shows a gradual 
contact, while the bottom shows a sudden contact relationship, and 
the depositional thickness is large, showing positive rhythm charac-
teristics as a whole. The lithological section is composed of grav-
el-bearing coarse sandstone, coarse sandstone and medium-coarse 
sandstone, which are overlapped vertically in positive rhythm. The 
hydrodynamic conditions are strong and the strength alternates fre-
quently. The sand body structure is strongly heterogeneous, which is 
the overlap of multi-stage braided river distributary channel deposits. 
The B-2 layer of sand body is filled with gas to form gas reservoir. 
The porosity and permeability of this section are relatively good. The 
B-3 layer has poor porosity and permeability, forming aquifer. The 
B-1 layer has no gas-water filling. The porosity and permeability of 
this section are also poor.

 Combining well Su X-1 and well Su X-2, it is found that natural 
gas is easy to be filled in places with good porosity and permeability. 
Natural gas is mainly concentrated in sandstone reservoirs with rel-
atively high porosity and permeability. This is due to the low initial 
pressure, low migration resistance and easy displacement of water by 
gas in high permeability sandstone reservoirs. In reservoir sands with 
low porosity and permeability, gas filling initiation pressure is high, 
migration resistance is high, gas is difficult to enter, and it is easy to 
form poor gas layer, dry layer,gas-water layer or water layer.

Discussion
 In the study of sand body distribution, gas layer distribution 
and water layer distribution overlapping of upper 1 of he-8 layer 
and upper 2 of he-8 layer, it is found that distributary channel mar-
gin is water-bearing, distributary channel main body and mouth bar 
are gas-bearing, but there is no obvious gas-water boundary. The 
gas-bearing and water-bearing areas in the eastern part of the study 

Figure 5: Analysis of Well Su X-1 in Sulige X Block

Figure 4: Gas-water Distribution on upper 1 of he-8 of Sulige X Block.

https://doi.org/10.24966/AES-8780/100012


Citation: Tian W (2019) Gas-Water Distribution of He-8 Section in Sulige X Block and the Effect of Reservoir Characteristics on it. J Atmos Earth Sci 3: 012.

• Page 4 of 5 •

J Atmos Earth Sci ISSN: 2689-8780, Open Access Journal
DOI: 10.24966/AES-8780/100012

Volume 3 • Issue 2 • 100012

area are larger than those in the western part.This paper considers that 
in the same set of sand bodies with little change in vertical depth, the 
influence of source rocks and structures on gas-water distribution is 
the same. On this basis, the gas-water characteristics of typical sin-
gle wells (Su X-1 and Su X-2 wells) are analyzed. The conclusion 
is consistent with the plane research conclusion. In places with poor 
porosity and permeability, it is easy to be filled by formation water. 
Natural gas is mainly concentrated in places with good porosity and 
permeability.

Conclusion
1. The sedimentary microfacies in the he-8 section of Sulige X Block 

have a certain influence on the distribution of gas and water. For-
mation water is enriched in the distributary channel margin, while 
natural gas is enriched and formed in the distributary channel main 
body and mouth bar. There is no obvious boundary between gas 
and water distribution and the connectivity is poor.

2. The physical properties of reservoirs control the distribution of gas 
and water. Natural gas is easy to enter and form gas reservoirs in 
sandstone reservoirs with relatively high porosity and permeabil-
ity. In the reservoir sands with low porosity and permeability, it is 
easy to form, dry layer, gas-water layer or water layer.
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