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Formation of Lower Cambrian. Cambrian quality source rocks of
great thickness are developed in Deyang-Anyue rift in the
Jianyang area and they provide sufficient gas sources for the
formation of gas reservoirs. Third, volcaniclastic reservoirs and
Cambrian source rocks constitute a proximal high-efficiency
source-reservoir assemblage with reservoir in the upper part and
source rock in the lower part, hydrocarbon source faults
communicate source rocks with reservoirs effectively, and the
direct caprock of Longtan Formation mudstone of Upper
Permian and the regional caprock of Triassic gypsum rock are
developed. Thus, a good assemblage of source, reservoir and
caprock is formed. Fourth, tectonic-lithologic (stratigraphic)
composite traps are developed in Chengdu-Jianyang area and
their favorable gas bearing area is preliminarily confirmed to be
1 300 km, presenting a great exploration potential of natural
gas. In conclusion, the volcaniclastic gas reservoirs in western
Sichuan Basin are much different from Zhougongshan basalt gas
reservoir in southwestern Sichuan Basin in terms of hydrocarbon
accumulation conditions. It is predicted that the distribution area
of vocaniclastic rocks in the Zhongjiang-Santai area is over 4 000
km, and their hydrocarbon accumulation conditions of volcanic
gas reservoirs are similar to those in the Jianyang area, so this is
a favorable area for exploration breakthrough in the next stage.
© 2019, Natural Gas Industry Journal Agency. All right reserved.
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a gas field, Sichuan Basin. The following findings were achieved.
(1) Compared with the other methods, this new methodology
determined the relevance of various factors and disadvantages
of each factor weight, providing a new approach for the on-site
operation risk assessment. (2) The factors of operation behaviors
and environmental considerat ion had little impact on the
drilling risks but the man - agement factor was the most
influential factor. (3) The two key factors of non-conformity and
general equipment defects were determined and their
correlation coefficient was 0.57. (4) A series of required sample
data was obtained according to the distribution characteristic of
each risk variable and probability distribution of drilling risks was
thus achieved, which made the assessment results more
consistent with the actual situation. In conclusion, this new
methodology provides not only a better way to apply the
monitored on-site data to evaluate the drilling risk levels, but a
reference for risk management i n drilling sites.
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Due to the uneven distribution of pore size in coal and its wide
distribution range, it is difficult to effectively characterize the
multi-scale pore structure of coal by a single method. In this
paper, the multi-scale pore structure characteristics of coal were
analyzed comprehensively by using scanning electron
microscope, low-temperature liquid nitrogen adsorption, high-
pressure mercury intrusion and constant-rate mercury intrusion.
In addition, the effects of metamorphism on the volume and
specific surface area of pores in coal were revealed, and the
relationships between coal rock permeability and pore structure
characteristic parameters were described. And the following
research results were obtained. First, with the increase of coal
metamorphism, the volume and specific surface area of
nanopores in coal decrease first and then increase, and they
reach the minimum value when Ro, max is about 1.8%. Second,
the pore and throat radii of coal samples are overall in the form
of normal distribution. And with the increase of coal
metamorphism, the pore radius corresponding to the maximum
distribution frequency increases. Third, the samples of low-rank
bituminous coal are the highest in throat radius distribution
range, connected throat radius and average throat radius.
Fourth, the samples of anthracite coal are the lowest in throat
radius distribution range and connected throat radius. Fifth,
there is a single main peak in the distribution of pore throat
ratios of low- and medium- rank bituminous coal samples, and
the pore throat ratios corresponding to the main peak is
relatively low. Sixth, the permeability of coal is in a positive
correlation with porosity and an average throat radius, and in a
negative correlation with an average pore throat ratio, but in no
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obvious correlation with an average pore radius.
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Abstract: Digital image of pipeline weld is an important basis for the
reliability management of pipeline welds. However, the error
rate of artificial discrimination is high. In order to increase the
defect identification accuracy ofdigital image of pipeline weld,
we adopted several methods (e.g. multiple edge detection,
detection channel and threshold segmentation) to carry out
image processing on the image defects of pipeline welds. Then,
a defect characteristic database on the digital images of pipeline
welds was constructed, including grayscale difference,
equivalent area (S/C), circularity, entropy, correlation and other
parameters. Furthermore, a multi-classifier construction (SVM)
model was established. Thus, the classification and evaluation on
the defects in the digital images of pipeline welds were realized.
Finally, an automatic defect identification software fordigital
image of pipeline weld was developed and verified on site. And
the following research results were obtained. First, after image
processing, the edge detection results obtained by Canny and
other algorithms are satisfactory when there is no noise. In the
case of noise, however, pseudo-edge emerges in the detection
results. In this case, the automatic threshold selection method
shall be adopted to detect the image edge to obtain the rational
threshold. Second, there are 14 parameters in the defect
characteristic database, including shape characteristic,
lamination characteristic and image length pixel. Third, by virtue
of the SVM classification model, the shape characteristics of
each type of defect can be clarified, and the defect
characteristics can be identified, such as crack, slag inclusion, air
hole, incomplete penetration, non-fusion and strip. Based on
field application, the following results were obtained. First, this
automatic defect identification technology is applicable to
quality identification and evaluation of various defects in
pipeline welds. Second, its identification accuracy is higher than
90%. Third, by virtue of this technology, automatic defect
identification and evaluation of digital image of pipeline weld is
realized. In conclusion, these research results help to ensure the
safe operation of pipelines.
© 2019, Natural Gas Industry Journal Agency. All right reserved.
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Abstract: The Chongqging Natural Gas Purification Plant of PetroChina
Southwest Oil & Gasfield Company will build a natural gas
purification base of China as its developing strategic goal. To
clarify the basic framework and work approaches and promote
the construction process, based upon all the related data and
information in this plant since 2008, we made clear the intension
of base construction, six structural elements including
technologies, services, pilot tests & technology popularization,
technical training, skill appraisal, and culture system, according
to which the corresponding six sub-bases were thus classified. In
light of the present status, we put forward the following
implementation proposals. (1) To build a base is not only a self-
positioning and strategic objective, but a challenge and an
opportunity for the plant. (2) Relevant standards, regulations
and norms should be continuously compiled and promulgated
to accumulate experiences for the standardized management of
the plant and the standardized construction of new plants. (3)
Technical and skilled talents should be constantly trained to
strive for frontier leads and technological innovation, and in the
state advocates of the integration of information and
industrialization and "Made in China 2025", an intelligent
purification plant should be constructed. (4) The overall
inspection and maintenance service level should be enhanced to
strengthen both soft and hard power of the training base. (5)
The goal of "Factory Standardization, Talents Elite and Business
Specialization™” should be a driven force to achieve the great-
leap-forward development and construction of a real
purification base in China.
© 2019, Natural Gas Industry Journal Agency. All right reserved.
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Hydrophilic amino acid, as a new kind of hydrate inhibitor, is the
hot spot of domestic and foreign relevant studies. At present,
however, its intrinsic mechanism influencing the formation of
hydrate is not figured out, and the understandings on its
synergistic inhibition mechanism with other kinetic hydrate
inhibitors (KHIs) are still controversial. In this paper, the
influence laws of glycine, L-arginine and its combination with
polyvinylpyrrolidone (PVP) on the formation of hydrate were
clarified by experimentally simulating the formation of
tetrahydrofuran (THF) hydrate, and the intrinsic mechanism was
revealed by virtue of various experimental methods. And the
following research results were obtained. First, glycine has such
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a strong disturbance action on water molecules that it has
stronger inhibition on the formation of hydrate. And when its
dosage is 1.0%, its inhibition effect is the best. Second, L-
arginine has a stronger binding action on water molecules, so it
has stronger inhibition on the formation of hydrate. And in the
range of lower dosages, its inhibition on the formation of
hydrate increases gradually with the increase of its dosage.
Third, the combination of hydrophilic amino acid and PVP has
synergistic inhibition on the formation of hydrate. And the
synergistic inhibition ability of combined glycine and PVP K90 is
stronger when the total dosage of inhibitors is 1.0%. In
conclusion, the research results provide experimental data and a
theoretical basis for the research and development of new
hydrate inhibitors.
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Abstract: Domestic and foreign scholars have carried out thorough studies
on wellbore stability and have established a lot of empirical
models, analytical models and numerical simulation methods.
However, the uncertainty of input parameters and its effect on
analysis result of wellbore stability are less researched and no
clear understanding is obtained. In this paper, a risk assessment
method of wellbore instability based on reliability theory was
established on the basis of mechanical analytics model of
wellbore stability, combined with First Order Second Moment
method from reliability theory. By virtue of this method, the
reliability probability of wellbore stability at different equivalent
densities of drilling fluid was analyzed, and the influence of the
uncertainty degree of parameters on the analysis result of
wellbore stability was investigated. And the following research
results were obtained. First, the distribution law of the input
parameters of wellbore stability fits for normal distribution. As
the variation coefficient increases, the uncertainty of the
sampled data increases and its influence on the analysis results
of wellbore stability get more significant. Second, as the
equivalent density of drilling fluid increases, the probability of
wellbore collapse decreases gradually and the probability of
wellbore leakage increases gradually. An appropriate safety
window can be confirmed at the intersection between reliability
curves of wellbore collapse and fracture. Third, the influence of
the uncertainty of different geological factors on the wellbore
stability is ordered as: in-situ stress > pore pressure > rock
strength. In conclusion, when wellbore stability is analyzed, it is
necessary to determine the in situ stress accurately to reduce the
influence of its uncertainty degree, so as to improve the
accuracy of wellbore stability evaluation.
© 2019, Natural Gas Industry Journal Agency. All right reserved.
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The Qiulitage structural belt, Tarim Basin, presents a great
potential for hydrocarbon resources, but due to its complex
ground surface, hinterland conditions and low signal-to-noise
ratios (SNRs) of seismic data, further exploration there has been
seriously affected. To this end, on the basis of high-precision
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seismic data collection, we carried out seismic processing
technologies especially for the double complex structure of the
piedmont belt surface and ground belly, then formed a series of
imaging techniques for pre-stack depth migration under very
low SNR conditions, and finally carried out field application and
effect analysis. The results show that: (1) The quality of 3D
seismic data in the Qiulitage tectonic belt is significantly
improved with the assistance of high-precision integrated static
correction techniques, fidelity de-noising techniques under low
SNR conditions, and pre-stack depth migration processing
techniques for undulating surface. (2) It is clear that the
Cretaceous and its underlying strata are of base-involved
deformation, and slip along the top of the salt-salt or salt-mud
layers of the Miocene Jidike Fm and the Palaeocene-Oligocene
Kumglimu Group, where the ZQ and DQ structures are
developed in the upper wall of F1 Fault while fault blocks in the
lower wall of F1 Fault. (3) The ZQ  structure and other 4 traps
are confirmed, which covers a total area of 125 km. The trap area
of the ZQ is 20 km with high reliability and risk exploration
value. (4) In the deployed ZQ1 wildcat well, a major
breakthrough was made in natural gas exploration in the Lower
Cretaceous Bashijigike Fm. In conclusion, the processing
technology for double complex structure improves the accuracy
of structure interpretation with a relative error of the main target
zone being only 0.5%, which shows a good prospect of
popularization and application to similar geological conditions.
The Qiulitage structural belt has a great potential for gas
exploration with a large area of many similar structures and
traps to be explored.
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The gas reservoir in the second Member of Upper Triassic
Xujiahe Fm (Xu 2 Member) is an important exploration and
development block of tight sandstone gas in the Western
Sichuan Depression of the Sichuan Basin, but its gas and water
distribution relationships are complex and its exploration and
development is more difficult. In this paper, the Xu 2 Member
gas reservoir in the Xinchang structural zone was taken as an
example in order to provide a new idea for efficient exploration
of the Xujiahe Fm gas reservoir in the Western Sichuan
Depression. The effects of SN striking faults on the hydrocarbon
accumulation and gas and water distribution in the Xu 2
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Member gas reservoir were discussed based on the chemical
characteristics of formation water, combined with the analysis on
structures, fault translocation system characteristics and single-
well production performance. And the following research results
were obtained. First, high yield and enrichment area of Xu 2
Member gas reservoir in the Xinchang structural zone mainly
presents a hydrocarbon accumulation pattern of fault-
translocation type, which is good in structure-fault-reservoir
configuration conditions and gas bearing property. Second, as
for the hydrocarbon accumulation pattern of fault-translocation
type, the factors controlling the high yield and enrichment of
gas reservoir are "high positions of ancient and modern
structures + fault translocation by connecting with the source +
gas accumulation in high-quality reservoirs”, and the key to
control gas and water distribution is the spatial and temporal
configuration of structure-fault-reservoir. Third, based on the
difference of spatial and temporal configuration of structure-
fault-fluid-diagenesis-accumulation, combined with single well
production data, the hydrocarbon accumulation pattern of fault-
translocation type is divided into 3 gas and water production
characteristics, i.e., "high and stable gas production, gas and
water production simultaneously”, "medium and stable gas
production, low water production™” and "low gas production and
high water production”. Fourth, the wells with the production
characteristics of "high and stable gas production, gas and water
production simultaneous™ present the characteristic that "faults
and reservoirs are connected at structural highs”, while the those
with the production characteristics of "medium and stable gas
production, low water production” present the characteristic that
"faults and reservoirs are connected at structural highs and
lows", which means that this kind of single well dominantly
produces gas at a stable production rate with a little low-salinity
formation water. Therefore, single well production can be
improved by applying horizontal well drilling, so as to realize
better economic benefits.
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