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Abstract: The risk assessment of oil and gas pipeline, one of the current hotspot issues, has gradually evolved from
qualitative evaluation to quantitative evaluation. In order to reduce the effects of subjective factors in the process

of quantitative risk assessment of oil and gas pipeline, we established a quantitative risk assessment model of oil

and gas pipeline based on the historical data of pipeline failure. The index system of basic failure probability and
modification factors for oil and gas pipeline was determined by analyzing the failure data of different types of pipelines
in the database, such as Pipeline and Hazardous Materials Safety Administration (PHMSA). The modification factors
are divided into three groups (i.e., quantitative index, semi-quantitative index and qualitative index) according to

the degrees of difficulty in quantifying the modification factors. The first two groups of them can be quantified or
quantitatively classified, and only the last one depends on the experience of experts. Thus, the subjective dependence
of risk assessment is reduced greatly. Then, the risk evaluation matrix of oil and gas pipeline was constructed, the
likelihood of pipeline failure was quantified by using the failure probability, and the severity of the failure consequence
was quantified by means of the consequence score. Finally, this quantitative risk assessment method was applied to
one gas pipeline system, and a four-color (red, orange, yellow and blue) risk distribution map was plotted to identify the
high risk pipe segments. It is included that the risk assessment method based on the historical data of pipeline failures
can quantify the failure probability of the pipeline objectively, and classify the risk accurately, which is conducive to the
implementation of classification based risk control strategy. It is recommended to create the pipeline failure database
in the whole industry or all over the country, so as to provide a basis for the quantitative risk evaluation based on
historical data and even for the formulation of risk control measures. © 2018, Natural Gas Industry Journal Agency. All
right reserved.
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Abstract: During the development and construction of the Puguang Gas Field, Sichuan Basin, an advanced automatic

control system and a fully covered industrial Internet of Things were built. In order to further increase its development

benefit, the Puguang Gas Field started the construction of an intelligent gas-field project in 2013. However, there are

not mature models and construction standards of intelligent oil and gas fields at home and abroad for reference. In

this paper, an overall architecture design of intelligent gas field and its technical and business architecture design

were demonstrated according to the principle of "overall planning, step-by-step implementation, response in each

step and stressing the main points”, and based on the mainstream design concept and practical experience of

intelligentization. Then, combined with the key business target and implementation principle of the gas field, it was

conducted and applied. And the following research results were obtained. First, the overall architecture of the intelligent

gas field project includes a platform, two centers and two systems, i. e., integrated coordinated application platform,

resource sharing center, intelligently assistant decision-making direction center, standard specification system and

information safety system. Second, the technical architecture consists of four layers, i. e., industrial Internet of Things

+ equipment perception introducing layer, infrastructure cloud service layer, platform cloud service layer and software

cloud service layer. Third, the business architecture is designed focusing on four support units, including exploration

and development management of the gas field, production and emergency direction management of gas field, QHSE

management of gas field and business management of the gas field. Fourth, the construction of the intelligent gas

field project creates four abilities, i. e., assistant exploration and development decision-marking ability, production

optimization and coordination ability, safety control and treatment ability and refined business management ability, to

support the smooth operation, efficient management and safe production of the Puguang Gas Field. In conclusion,

the intelligent management and decision-making system with the resource sharing center as the base, the integrated

platform as the core and two systems as the guarantee has been preliminarily built in the Puguang Gas Field. © 2018,

Natural Gas Industry Journal Agency. All right reserved.
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Abstract: In the core process of fractured marine gas hydrate (hereinafter referred to as hydrate) particles being
transported up to the surface platform by airtight pipeline in the solid fluidization exploitation of marine gas hydrate
reservoirs, influenced by the rising temperature and the dropping pressure, the solid hydrates will decompose and
produce a large amount of gas at a certain critical point, causing the liquid- solid two-phase flow in the wellbore

to change into complicated gas-liquid-solid multiphase non-equilibrium flow, which further aggravate well control,
solid phase transportation and other safety risks. In view of this, the dynamic hydrate decomposition law in the
above process was studied in this paper by establishing multiphase wellbore flow mathematical models of wellbore
temperature and pressure field, hydrate phase equilibrium, hydrate dynamic decomposition in multiphase riser

pipe flow, wellbore multiphase flow coupled hydrate dynamic decomposition, and a numerical calculation method
was proposed and verified. The following results were obtained. First, by numerical model analysis, the effects of
liquid phase displacement, solid throughput (daily gas production rate) and wellhead back pressure under different
construction parameters on multi-phase non-equilibrium pipe flow were obtained. In addition, the field construction
guidance measures were put forward based on multiphase non-equilibrium pipe flow characteristics as follows: to
properly increase the solid throughput so as to increase the natural gas production, to appropriately increase the liquid-
phase displacement and the wellhead back pressure so as to ensure well control safety. This study provides not only
a theoretical basis for the prediction of multiphase non-equilibrium pipe flow in the solid fluidization exploitation, but a
technical support for the field construction parameter optimization and well control safety. © 2018, Natural Gas Industry
Journal Agency. All right reserved.
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Abstract: Scale shale gas development in China is currently in its initial stage, and the study on the assessment

methods for estimated ultimate recovery (EUR) of shale gas is still in the stage of continuous accumulation and

improvement. In particular, the application of probability method with higher estimate accuracy in shale gas reserves

assessment is limited. In this paper, shale gas EUR assessment methods were analyzed and evaluated. Then, the

modified hyperbolic decline model was adopted to predict the EUR of in-service wells in one mature shale gas block in

North America and its probability distribution was provided. Based on the above mentioned results, the undeveloped

EUR of new wells was simulated using probability method, and the rational utilization and application effects of

probability method were expounded based on four scenarios, i.e., target probability, project risk, project comparison

and more rational EUR assessment. And the following research results were obtained. First, with the advancing

of shale gas development project, the number of production wells increases and the exploitation technologies get

mature. Thus, the analogy well groups whose rational confidence satisfies the requirement of probability method can

be established so as to provide the basis for undeveloped EUR assessment using probability method. Second, the

undeveloped EUR of shale gas project is partially affected by the sum of wells. The decrease of well quantity in the

future can increase the uncertainty of undeveloped EUR, and on the contrary, the increase of well quantity can reduce

the uncertainty of undeveloped EUR. Third, the probability method has the possibility to describe the undeveloped EUR

of different levels quantitatively and can reflect project uncertainty and risk quantitatively. And it can provide the basis

for project identification and decision making through project comparison from the aspects of uncertainty and risk. In

conclusion, the probability method is a more rational and reliable choice for undeveloped EUR assessment of shale

gas projects as the number of shale gas wells increases and the exploitation technologies are developed further. ©

2018, Natural Gas Industry Journal Agency. All right reserved.
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Abstract: Aiming at mitigating the defects of the currently-used oil-well filtrate reducers, a new type of high
temperature- and salt-resistance filtrate reducer FRW was synthesized by selecting AMPS, DMAA, AA, AS with
special functional groups as raw materials. The optimum synthesis conditions are as follows. (1) The molar ratio of
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Abstract: As natural gas exploration expands to deep, ultra-deep and unconventional areas, more and more complex
exploration targets are encountered. In this circumstance, it is necessary to improve the existing basic natural gas
geological theories for guiding the exploration and discovery of more giant gas fields. In this paper, the researches on
basic natural gas geological theories since the beginning of the 12th Five-Year Plan were engaged, and then the key
exploration target zones were analyzed. Some results were obtained. First, the theory of whole-process hydrocarbon
generation of organic matter has been improved and the geologic theories of organic matter hydrocarbon generation
(e. g. the thermal evolution model of kerogen degradation and hydrocarbon generation and the successive gas
generation of organic matter) have been developed. Second, multi-element natural gas genesis identification method,
quantitative evaluation method for different types of seals/caprocks, tight sandstone gas accumulation theory for low
hydrocarbon generation intensity region, and hydrocarbon accumulation theory for large-size ancient carbonate rock
gas field have been established, and the geological theories of gas generation, genesis identification and hydrocarbon
accumulation have been developed to provide the effective guidance for the exploration breakthrough and discovery of
largesize gas fields in the key basins of China recently. Four conclusions were reached. First, ancient carbonate rocks,
tight sandstone, foreland region, shale and volcanic rocks are primary exploration targets for discovering giant gas
fields. Second, craton and foreland basins are still the key exploration areas, and paleo-uplift, gentle slope and thrust
belt are the main enrichment zones. Third, ancient series of strata and deep formations are critical gas exploration
targets in the future. Fourth, oil cracking gas in marine basins, tight sandstone gas and shale gas are the important
replacement resources for future gas reserves and production growth. © 2018, Natural Gas Industry Journal Agency.
All right reserved.
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Abstract: In 2012, the concept of Volumetric Stimulation was presented by PetroChina to promote the fracturing theory
from classic to modern. Along with the sustainable exploration and development of tight sandstone gas reservoirs in
the Sulige Gas Field, Ordos Basin, the reservoir conditions are getting more and more complicated, new difficulties
and challenges have been encountered in fracturing stimulation technologies from the aspects of ideas, materials,
technical processes, and so on. The following conclusions were obtained. First, to control fractures extension vertically,
enhance the discharge volume, and make a slickwater fracturing design with a significant increase of liquid quantity
will be the key to the improvement of single layer gas production rate. Then, to achieve a stereometric development
mode for multi-layer tight gas reservoirs fractured by vertical wells with multiple layers, horizontal wells with multiple
sections is a robust foundation for improving single-well production and gas recovery rates. Finally, it is the prerequisite
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to lowering costs and increasing production rates to achieve a favorable fracturing design with high discharge volumes
and long-term stable production rates by well completion with small holes and small-size oil tubings. © 2018, Natural
Gas Industry Journal Agency. All right reserved.
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Abstract: The complex situation of leakage and blowout coexistence often occur during the drilling of fractured
strata. At present, their mechanisms are described only based on experience without basic theoretical studies or
model descriptions. In this paper, a great number of actual drilling, logging and testing data of the Yada Oil Field

in Iran were taken as an example to carry out simulation experiments and CFD single-fracture constant volume
simulation verification on the liquid-liquid constant volume displacement behavior by means of the visual liquid-
liquid displacement experiment device based on the real fractures. Then, the influential laws of drilling fluid density,
wellhead back pressure and crack width on formation pressure were analyzed. And the following research results
were obtained. First, with the increase of drilling fluid density, the displacement phenomenon gets more and more
obvious and the formation pressure drops rapidly. And as the displacement goes, the formation pressure is basically
constant. Second, the formation pressure increases gradually with the increase of back pressure. Third, the formation
pressure rises gradually to the maximum value when high-density drilling fluid reaches the crack plate. And as the
displacement goes, the formation pressure reaches a new balance. Fourth, the wider the crack is, the greater the
formation pressure changes, the less affected the displacement form is by the morphology of crack surface and the
faster the displacement advancing is. It is concluded that the formation pressure of constant-volume oil/gas reservoirs
is positively related to the drilling fluid density and back pressure. Therefore, it is recommended to combine plugging
with wellhead pressure control in drilling and to apply the pressure relief method to well killing. © 2018, Natural Gas
Industry Journal Agency. All right reserved.
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Abstract: The study on the factors influencing the biogenic gas production of low rank coal beds is of great
significance to the search of the favorable biogas enrichment areas of similar coal beds and the guidance of the
microbial stimulation technologies. In this paper, the lignite samples taken from the Jiergalangtu sag in the Erlian
Basin were selected to carry out the simulation experiment of biogenic coalbed methane under different temperatures,
pH values, oxidation-reduction potentials (Eh) and trace element concentrations. Then, the influences on biogenic
gas production were discussed and the optimal biogenic gas production condition was determined. And the following
research results were obtained. First, in the simulation experiments, the biogas production of coal beds increases first
and then decreases with the increase of temperature, pH and trace element concentration and the decrease of Eh.
Second, in the case of temperature 30-35, pH 7.0-7.5 and Eh -225 mV, the metabolism of methanogen is the most
active and the most favorable for the generation of biogas, so biogenic gas production can be promoted by adding the
trace elements (Fe2+ and Ni2+) of proper concentration. It is concluded that a proper burial depth (300-600 m), a weak
runoff hydrodynamic condition and an anaerobic environment constitute the favorable conditions for the generation of
biogas in the Jiergalangtu sag, Erlian Basin. Moreover, the addition of appropriate trace elements can be an effective
means of microbial stimulation. © 2018, Natural Gas Industry Journal Agency. All right reserved.
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Abstract: Currently, the critical velocity method and the critical kinetic energy factor method are mainly applied for
in identifying liquid-carrying behaviors in gas wells. However, it is unclear which one is more scientific and suitable.
In this paper, the liquid-carrying mechanism and patterns in two-phase vertical pipes were re-discussed in view of
the basic features of a circular pipe flow. The following results were obtained. First, liquid accumulation in two-phase
vertical pipes occurs predominantly due to the incapability to maintain gas continuously. In the case of continuous
liquid-carrying, liquid exists in the form of an annular film around pipe walls, and pipe flow is mainly an annular mist
flow. Second, the fluid-carrying behavior of gas flow is, in fact, induced by an energy drive. Alteration in fluid-carrying
capacities indicate qualitative changes in the flow patterns of both phases due to the quantitative changes in the

gas flow energy of unit volume. Third, the critical kinetic energy factor technique can effectively reflect the basic
physical theories related to energy-driven fluid flows. Generally speaking, its fluid-carrying mechanism coincides well
with the basic characteristics and law of energy conservation of an annular flow. Fourth, with radial differences in
cross-sectional flow velocities ignored, the critical velocity method may not accurately reflect the actual fluid-carrying
behaviors in two-phase vertical pipes. Fifth, differences in physical properties of fluids lead to slight variations in critical
kinetic factors with continuous liquid-carrying flows. Generally, the critical kinetic energy factor for annular mist flows
shall be 10 Pa0.5. These results highlight the fluid-carrying mechanism and the nature of flows in two-phase vertical
pipes, clarify root causes for significant differences in models, and define the universal diagnosis techniques and
parameters. © 2018, Natural Gas Industry Journal Agency. All right reserved.
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Abstract: Due to the uncertainties in formation mechanism of gas hydrate blockages in strings during the test of
deep-water gas wells, inhibitors are either excessively consumed or inefficiently used when conventional prevention
techniques are used. In this paper, a study was conducted on multi-phase flows, in terms of hydrate formation kinetics
and hydrate particle migration and settlement kinetics. In this process, a model for quantitative prediction of hydrate
blockage was built to predict when and where the blockage occurs in the strings and evaluate the severity of such
blockage, in order to define the high-risk zones. Eventually, an innovative hydrate blockage prevention technique
based on hydrate blockage free window (HBFW) was proposed to determine the optimal concentration and the flow
rate of inhibitors. The study results are in the following four aspects. First, gas hydrates generated in the wellbore may
deposit on the internal walls of strings. With the increase in thicknesses of such gas hydrate layers, the diameter of a
pipe string decreases. Accumulation of gas hydrates generated around liquid film on pipe walls is the key contributor
to the blockage in strings. Second, as the water depth increases or the gas production reduces, the HBFW turns to
be narrower for production safety, and the time to initiate blockage is shorter. Third, application of hydrate inhibitors
can effectively delay the occurrence of blockage and expand the window of safe production. Fourth, the innovative
prevention technigue can effectively reduce the volume and the flow rate of inhibitors (by 50% in the case study).

The innovative technique effectively eliminates the problems related to the excessive consumption of inhibitors in the
conventional methods and provides a valuable reference for the prevention of gas hydrates formation in deep-water
gas well tests. © 2018, Natural Gas Industry Journal Agency. All right reserved.
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Abstract: For the sake of guiding parameter setting of the hydraulic lifting pipeline system for cutter-suction mining
of natural gas hydrates in sea beds (hereinafter, hydrates for short), the decomposition characteristics of hydrates
in hydraulic lifting pipelines and the effects of flow parameters on decomposition characteristics were studied in this
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paper. A temperature-pressure model for the hydrate hydraulic lifting pipeline, a hydrate decomposition mass transfer

model and a pipeline multi-phase flow model were established using mathematical modeling method according to

thermodynamics and fluid mechanics. Then, the relationships of the temperature and pressure of pipeline fluid, the

amount of hydrate particulate matter and the decomposition surface vs. the seawater depth under the effect of different

influencing factors during the transformation from solid-liquid two-phase flow to solid-liquid-gas three-phase flow were

analyzed. And the following research results were obtained. First, the decomposition of hydrate slows down and

the decomposition surface moves upward slightly with the increase of flow rate in the pipeline. Second, particle size

basically has no effects on the temperature and pressure of pipeline fluid, the phase equilibrium pressure and hydrate

decomposition surface. However, only the hydrate particles whose diameter is smaller than 0.2 mm can be completely

decomposed in the pipeline while the decomposition of those whose particles size is greater than 2.0 mm is negligible.

Third, if the back pressure at the outlet is positive, the decomposition surface moves upward and the decomposition

of hydrate slows down with the increase of the back pressure. And if the back pressure at the outlet is negative, the

decomposition surface moves downward and the decomposition of hydrate speeds up with the increase of the back

pressure. Fourth, the decomposition of hydrate slows down and the decomposition surface moves upward with the

increase of mining depth. However, the decomposition velocity and decomposition surface are basically unchanged

when the mining depth is below 1 500 m under water. Fifth, the experimental results are basically consistent with the

numerical simulation results, and it is indicated that the newly established models are of high reliability. In conclusion,

decomposition surface height and decomposition velocity can be adjusted by controlling flow rate and outlet back

pressure rationally during the cutter-suction mining of hydrates while the influences of particle diameter and mining

depth on gas production rate need not be taken into consideration. © 2018, Natural Gas Industry Journal Agency. All

right reserved.
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Abstract: Kick and loss are two complicated incidents that affect the construction safety in oil and gas well drilling. The
commonly-used kick/loss monitoring methods are disadvantageous with monitoring lag and low metering precision,
which may cause well collapse, pipe sticking and well blowouts due to untimely detection and improper treatment.
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excitation pressure is and the shorter the cleanup time is. Fourth, the induced flow in well cleanup shall be supplied
with large choke, large-diameter test string and rational liquid cushion height as much as possible while ground
treatment equipments are kept safe, smooth, economical and effective. In conclusion, these research results promote
the successful simulation on the transient flow process of induced flow in well cleanup during deepwater gas well tests,
and they can be used as a guidance for the formulation of testing system, the design and type selection of test strings
and equipments and the guarantee of deepwater testing safety. © 2018, Natural Gas Industry Journal Agency. All right
reserved.
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Abstract: It is difficult to realize physical stimulation of coal reservoirs, and the recovery factor of coalbed methane
(CBM) can be enhanced by applying strong oxidizer and oxidation action to stimulate coal reservoirs. At present,
however, the oxidation in the field of CBM is less researched, and the experimental study to systematically evaluate
the effect of oxidation action on the seepage capacity of coal reservoirs is rare. In this paper, the coal samples taken
from coal seams of the Jurassic Xishanyao Fm in the Heishan Coal Mine, Tuokexun, Xinjiang, were selected as the
study objects. Hydrogen peroxide solution immersion experiments were carried out on columnar and powdered coal
samples, respectively to measure the permeability of columnar coal samples, the dissolution rate of powdered coal
samples and the property parameters of hydrogen peroxide solution. Then, the reaction mechanisms between coal
and hydrogen peroxide and the mechanisms to improve the seepage capacity of coal reservoir were analyzed by
means of X-ray diffraction, scanning electron microscope (SEM), infrared spectrum and wetting angle measurement.
Finally, the stimulation effect of oxidation was compared with that of acidification. And the following research results
were obtained. First, the permeability of coal samples is increased significantly after oxidation, and it is 1.4-3.2 times
that the original permeability. Second, a large number of micro-fractures and dissolved pores are formed in coals
after the oxidation, and consequently pore connectivity is improved greatly. Thus, the amount of associative hydroxyl
and carboxyl functional groups on the surface of coals increases, and the water wettability on the surface reduces.
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Abstract: National Balancing Point (NBP) of UK created the market operation and pricing mechanism based on a
virtual trading point, and provided a regional market model for creating a single liberalized EU gas market. Therefore,
studying on the operation mechanism of UK's natural gas market provides insights and references for China's market-
oriented reform and trading hub construction. In view of this, we first analyzed the operation mechanisms of national
balancing point, natural gas market and capacity market, then focused on the regulation and pricing models of
capacity market, and finally proposed implications of UK's experience for China's natural gas market-oriented reform
as follows. (1) Reform measures such as precedence of legislation, independence of pipeline networks, separation
of vertically integrated incumbents, enforcement on giving up market share, and cultivation of new market players
are worth learning from; (2) It is suggested that China's natural gas market-oriented reform should combine with the
mixed ownership reform of state-owned enterprises in the industry; (3) Studying theoretical and model application of
regulatory economics in UK will help enhance government regulation on transportation networks in China; (4) Many
provincial natural gas pipeline networks in China are suitable for being developed into regional market pricing centers
based on virtual trading points. In conclusion: (1) Virtual trading point realizes the standardization of natural gas in a
larger geographical area, which is conducive to enhancing operational efficiency, transparency, liquidity and fairness
of the market; (2) The operation and trading of virtual trading point is relatively simple, but capacity market of pipeline
networks is based on complicated pricing theory and more difficult to supervise; (3) The price of virtual trading point
can only reflect the supply and demand situation within a regional market. © 2018, Natural Gas Industry Journal
Agency. All right reserved.

Number of references: 15

Main heading: Commerce

Controlled terms: Competition - Costs - Gases - Laws and legislation - Natural gas - Natural gas pipelines -
Natural gas transportation - Privatization

Uncontrolled terms: Capacity markets - National balancing points - Natural gas markets - Operation mechanism -
Virtual trading - Wholesale markets

Classification code: 522 Gas Fuels - 911 Cost and Value Engineering; Industrial Economics - 911.2 Industrial
Economics - 971 Social Sciences

DOI: 10.3787/j.issn.1000-0976.2018.10.019

Compendex references: YES

Content provided by Engineering Village. Copyright 2019 Page 17 of 187


http://www.engineeringvillage.com

- www.engineeringvillage.com
) Detailed results: 215

Downloaded: 7/13/2019

Database: Compendex
Compilation and indexing terms, Copyright 2019 Elsevier Inc.
Data Provider: Engineering Village

22. Determination of drilling fluid density for safety drilling in multi-pressure system strata
and its Application: A case study on @333.38 mm hole section of Well Wutan 1 in the
Sichuan Basin

Accession number: 20184706088037

Title of translation: -1 @#333.38 mm

Authors: Zheng, Shuquan (1); Luo, Liangyi (1); Chen, Zhengyun (1); Wu, Daofu (1); Fu, Huacai (1); Zhong,
Guangrong (1); Huang, Chunhua (1); Luo, Yuhong (2)

Author affiliation: (1) Chuandong Drilling Company, CNPC Chuanging Drilling Engineering Co., Ltd., Chongqing;
401