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ABSTRACTS

1 The Microscopic Reservoir Features of Tight Oil in Chang 7 Reservoir of

Longdong Chenghao Area in Ordos Basin

Pang Jinlian, Dan Weidong, Sun Bo, Deng Jing, Shi Ziwei (First Author’s Address
National Engineering Laboratory for Exploration and Development of Low-permeability Oil and
Gas Fields; Research Institute of Exploration and Development , Changqing Oilfield Company ,
PetroChnia, Xi'an 710018, Shaanxi, China)

Abstract: The features of microscopic pore texture of the tight oil in Chang 7 Reservoir in LLongdong
Chenghao Area of Ordos Basin were systematically studied by using whole rock analysis, cast thin
slice analysis, SEM, field emission SEM, mercury-injection and other correlation experiments. The
tight reservoir in the study area has the feature of fine grain size, high content of interstitial material,
and the illite was the main clay mineral. The pore texture of reservoir was complex. dissolution pore
is the main pore type, and remaind intergranular pore was the next. The reservoir pores and throat
radius were small with high tightness. The reservoir with different physical properties had similar
pore radius, but it was much difference in throat radius. While the throat radius was one of the key
factors for determining the permeability of reservoirs. The genetic analysis of microscopic reservoir
structural difference shows that sedimentation and diagenesis are the main control factors affecting the
pore textures, and sandy clastic flow sediments are the most favorable reservoir styles, the turbidite
is the next.

Key words: microscopic pore texture; tight oil reservoir; Change 7 Reservoir; Longdong Chenghao
Area; Ordos Basin

7 Hydrocarbon Accumulation Regulation and Its Major Control Factors in Fore-

land Basin of Indus River

Li Lintaos Li Yunzhen, Zhao Houxiang, Wang Danlei, Zhu Yitong, Xin Shiyin (First
Author’s Address ;: General Research Institute, CNOOC, Beijing 100028, China)

Abstract; The Indus Basin was located in the northwest part of the India Plate, where was the con-
junction of India, Afghanistan and Eurasian Plate. It was the foreland basin developed on the passive
continental margin, the basin had the characteristics of special structural position and low level of ex-
ploration. In this study, the onshore part of the basin was divided into 12 secondary tectonic unites,
and four evolution stages. By analyzing tectonic and sedimentary characteristics and petroleum geologic
analysis, the study of typical gas reservoir dissection technique and hydrocarbon accumulation regula-
tion indicated that the quality of the main marine source rock was better in the Lower Cretaceous of
the basin with stable distribution, the main reservoir was sandstone of Lower Cretaceous and lime-
stone of Eocene, the main traps were relevant to and the foreland basin. A hydrocarbon in the basin
was mainly distributed in Eocene and Lower Cretaceous, and gases were mainly produced. It had the
characteristics of “oil in the south and gas in the north and oil in the low and gas in the upper loca-
tions” . Analysis shows that the oil and gas distribution in the basin is controlled by combination of
the source rock distribution and thermal evolution characters, the distributive characteristics of favora-
ble reservoir-caprock assemblage and the characteristics of favorable structural trap development and

both of them are indirectly controlled by the palaeo-uplifts and slope of the palaeo-shelf. Therefore the
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palaeo-uplifts, the relevant units of highland and western side of the slope are the most beneficial areas
for oil exploration.
Key words: Indus Basin; foreland basin; regulation of hydrocarbon accumulation; controlling fac-

tors; exploration direction

14 Stack of Common Migrated Reflector Element

Pan Lan . He Jianbo (First Author’s Address: Sinopec Exploration and Development Re-
search Institute of East China Branch, Nanjing 210000, Jiangsu, China)

Abstract: The traditional common reflection surface (CRS) stack was always based on CMP gathers,
it only got stack profile of underground structure without accurate homing. In this paper, the advan-
tages of the CRS method was extended to the imaging domain, which was based on the common scat-
tering point (CSP) gathers. Therefore, the first step was to obtain high signal-to-noise ratio CSP
gathers. But traditional CSP mapping method has the problems of mapping noise and mapping effi-
ciency, this paper proposed a new method of mapping CSP gathers, then used the CSP gathers for
migration, which was called the common migrated reflector element (CMRE) stack. Due to the con-
sideration of the adjacent CSP gathers, increasing the number of stacking traces, it can get higher
quality migration profile. The model and real data results prove the correctness of this method.

Key words: common reflection surface stack; common scattering point gather; SNR; mapping

method; common migrated reflector element stack; migration profile

22 Application of Three Dimensional Volume Combination Display in Seismic
Prediction of Reservoirs

Guo Dehai s Li Moujie (First Author’s Address: Key Laboratory of Exploration and Tech-
nologies for Oil and Gas Resources (Yangtze University), Ministry of Education; School of Geo-
physics and Oil Resources, Yangtze University , Wuhan 430100, Hubei, China)

Abstract: Seismic attribute technology has become one of the key tools for geologic exploration and
evaluation, but there were varieties of seismic attributes, there were different and inherent physical
properties and geologic interpreting ways. How to chosen seismic attribute dimensionality reduction
for more pertinence of attribute technology was the issue to be considered. The volume interpreta-
tion for three-dimensional surveys has become the trend in its application. The combination display
of multiple seismic attributes was the effective selection for attribute optimization and dimensionality
reduction. As for the combination step, it mainly included two types: the first one was to use the col-
or definition and property, and the second one was to use the principle mode of colors, such as RGB,
CMY, etc. According to the two types of combination, there were a few kinds of displaying mode in
three-dimensional space, such as the direct combination mode, opacity-controlling mode and RGB
mode, etc. When using it, there were two key steps: attribute volume computation and feasible
scheme to combined two or three different volumes and display in three-dimensional space. The dis-
playing technique in characterizing different types of reservoir was tested, such as channel, igneous
rock, weathering crust of carbonate formation, etc. The result illustrates much details about the tar-
get reservoirs and it provides more information compared to the single seismic attribute, and these
contents are conducive to the further target arrangement and analysis.

Key words: seismic attribute cube; multi-attribute combination; multi-color composite displaying;

reservoir prediction

26 Prediction of Wave Impedance Inversion of Volcanic Reservoir in Xiazijie Oil-
field
Wang Li (Author’s Address: Geology Institute of Fengcheng Oilfield , Xinjiang Oil field
I
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Company, PetroChina, Karamay 834000, Xinjiang, China)

Abstract: The volcanic reservoir was one of the important pay zones in Junggar Basin. The Xiazijie
Oilfield in Junggar Basin was a typical volcanic oil and gas reservoir in the West China. Due to deeper
burial and strong heterogeneity of reservoir, the reservoir distribution characteristics in the area were
not clarified. In Xiazijie Oilfield, a fine description of 3D seismic data was carried out, the seismic at-
tribute extraction and post-stack wave impedance inversion were used for reservoir prediction of P, f}
in the target zone. The result indicates that the thinner areas or pinchout in the east of Well Xia 3,
Well Xia 1 and Well Xia 5 are favorable reservoirs, the wave impedance in P, f; obtained from wave
impedance inversion is enlarged gradually from the west to the east, the favorable reservoir is distrib-
uted in NW. It is thinned or pinched out in the east of Well Xia 3, it is consistence with that of at-
tribute analysis. The distributive area of favorable reservoir in the P,f} of the predicted area is
57.09km’, the prediction rate of reservoir thickness is as high as 86%.

Key words: Jungar Basin; Xiazijie Oilfield; volcanic reservoir; seismic attribute; wave impedance

inversion

Study on Rational Production Allocation of Horizontal Wells in Western
Block of Sulige Gas Field

He Yilin s LiJiangi, Liao Mingmin , Zhang Zongwei (First Author’s Address: Research In-
stitute of Exploration and Development, Changqing Oilfield Company, PetroChina, Xi'an
710018, Shaanxi, China)

Abstract: Aquifer was well developed in the western block of Sulige Gas Field. If the oversized pro-
duction allocation was provided, water would rapidly be breaking through along the horizontal sec-
tion, and earlier water out would be induced in the gas well, it would seriously influence the gas well
production. The empirical method was often used for production allocation in the oilfields, the open
flow capacity of 1/8~1/12 was used. Under the production principle, there existed problem of rapid
pressure drop and early water breakthrough in the most of horizontal wells. In allusion to the prob-
lem, by optimizing the related reservoir equations, the critical production Q. was established for con-
trolling water invasion in the horizontal wells. Field experiments show that if critical rate Q. is ap-
plied in production, water movement was stable, it would continuously provide pressure for the gas
reservoir for slowing down the water invasion, reducing pressure drop, prolonging the interval of
stable production and enhancing oil recovery. Study indicates that Q. is a variable and exhibits a de-
cline exponent of 0. 5, so when use Q, for production allocation, it is convenient to analyze and adjust
allocation by creating the decline curve. Study also shows that allocation factor ( Q. / Qaor ) and Qaor
exhibit good power function relationship, so their correlation can also be used for production alloca-
tion for the horizontal wells lacking the production data.

Key words: Sulige Gas Field; horizontal well; production allocation; water invasion; critical pro-

duction rate; half axis of oil drainage; production allocation factor

Application of Cluster Analysis to Establish Chart Board for Prediction of
Single Well Productivity in Chang 8 Reservoir of Well Z246

Zhu Xiaoyan , Kang Yongmei . Lyu Yujuan, Guo Yali  (First Author’s Address: No. 11 Oil
Production Plant , Changqing Oil field Company , PetroChina, Qingyang 745000, Gansu, China)
Abstract: Maling Oilfield belonged to an ultra-low permeability reservoir, the reservoir formation of
mechanism was complex, the reservoir heterogeneity was strong, and it had the characteristics of
difficult for effective reservoir prediction and evaluation. Due to poor physical condition, single well
production was low, stable period was short, or even without stable production period and rapidly
entering into the period of production decline, therefore, large areas of low yield were often caused

in the development process. In this paper, the method of cluster analysis was applied to classify the
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physical property of 45 wells in Well Z246 of Chang 8 Reservoir, the relevant parameters, such as
porosity, permeability, clay content and flow zone index, etc were chosen as the basis of analysis.
Three kinds of regions are identified, multiple linear functions are established by combining the sin-
gle well production with the reservoir physical parameters (permeability, oil saturation and reservoir
thickness) and reservoir reconstruction parameters (sand strength), then combined with the correla-
tion of pressure balance and comprehensive decline rate, three kinds of initial production chart boards
are established, it provides a positive guidance for the production prediction at initial stage of oilfield
production.

Key words: cluster analysis; multi-variate linear function; initial productivity chart board; yield

prediction

Transformation of Development Mode in Toothbrush Shape Reservoirs at the
Late Stage of High Water Content and Its Application

Zhao Yuzhi, Liu Shumin, Tao Yayuan, Xu Aiyun, Wei Ning, Lu Xiugin (First Author’s
Address: Research Institute of Exploration and Development, Huabei Oilfield Company, Pet-
roChina , Renqgiu 062552, Hebei, China)

Abstract: In Huabei Oilfield, the development mode of toothbrush shape reservoirs was produced
zone by zone. At present, the most of reservoirs were at high producing level with less residual oil for
potential tapping, they were at the late stage of high water content. For further enhancing oil recov-
ery in the reservoirs, by taking Checheng Oilfield for example and combined with reservoir engineer-
ing and numerical simulation, the regulation of water-out reservoirs and tapping the potential of re-
maining oil were studied. It is proposed that the method of lateral water injection is used for develop-
ment and at the same time the methods of infilling well drilling at the higher position and separated
production are used for effectively tapping the potential of remaining oil in inter-well, good effect is
obtained in production, it provides a new way for the development of similar reservoirs at the late
stage of high water content.

Key words: the stage of high water content; toothbrush shape reservoir; development mode; later-

al change; potential tapping for matching the production

The Technology for Effective Development of Chang 7 Tight Oil Reservoir in

Zhenyuan Qilfield of Ordos Basin

Feng Beihua , Hou Changbing, Lu Tao, Li Canbing (First Author’s Address: No.11 Oil
Production Plant, Changqing Oil field Company, PetroChina, Qingyang 745000, Gansu, China)
Abstract: Chang 7 Reservoir in Zhenyuan Oilfield was strictly controlled by underwater distributary
channel sand which was extended to SW-NE direction, and the main components were gray green,
gray black fine-grained lithic sandstones, lithic sandstone and lithic feldspar sandstone. Fillings were
mainly composed of clay minerals, carbonate, silicates, and etc. Vertically the reservoir had the
characteristics of plane distribution of strong heterogeneity and high starting pressure, soit had the
condition for improving the single well production. Although combination of ceramsite and volume
fracturing technology could simply improve the single well production in Chang 7 Reservoir at initial
stage, it was seriously declined in the reservoir development, it could not hold long term stable pro-
duction. The technology of horizontal well and volumetric fracturing is used, it improves the volume
of reservoir reconstruction and conductivity of fractures. Good results are obtained in field testing.
The technology is of great significance of enhancing single well production and improving effect of
tight oil production.

Key words: Zhenyuan Oilfield; tight oil reservoir; reservoir characteristics; development technology
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50 Experimental Research on the Production Technology of Puff and Huff in

Natural Gas Hydrates

Li Shuxia s, Wang Zhigiang , Zhang Yuzhe , Hong Guobin, Zhu Dan  (First Author’s Ad-
dress : School of Petroleum Engineering s China University of Petroleum, Qingdao 266555, Shan-
dong, China)

Abstract: Natural gas hydrate (NGH) as a high -quality and clean energy, has become a major re-
search focus in current geosciences and in the development of energy industry. Currently, methods
of natural gas hydrate production were diversified, in which thermal injection was characterized by
direct heat effect, rapid and obvious hydrate dissociation and the wide range of applications. But the
drawback was the large heat losses. In order to reduce heat loss and improve efficiency, a two-dimen-
sional gas hydrate synthesized experimental simulation system for production was used for simulating
the process of NGH synthesis in single and vertical well and thermal soaking in natural condition,
and the effects of different steam soak cycles and soaking times on NGH development were studied.
The major factors g the thermal soaking effect were thermal injection period and soaking interval.
Under the same thermal injection condition, proper soak numbers and soaking times can improve the
energy usage, reduce the heat losses and enhance the recovery efficiency.

Key words: natural gas hydrate; thermal puff and huff; soaking cycle; soak time

53 Optimization of Friction Reducer in Slick Water Fracturing Fluid System

Zhang Ying, Yu Weichu, Wu Jun, Hu Chuanjiong, Ding Fei (First Author’s Address :
School of Chemistry and Environmental Engineering , Yangtze University , Jingzhou 434020, Hu-
bei, China)
Abstract: Slick water fracturing fluid system was a new fracturing fluid system developed for the de-
velopment of shale gas, in which the friction reducer was the key additive, it could effectively reduce
friction in the fracturing operation, and improve the fracturing efficiency and productivity of shale
gas wells, In addition, it could improve the efficiency of shale gas well development and reduce the
production cost of reservoir reconstruction. According to the requirements of shale gas well fractu-
ring process, the performance of disperse property of the friction reducer, the property of friction re-
duction, the property of repeated use of flowback fluid and the organnism toxicity was evaluated. A
friction reducer for JHFR-2 nano-composite fluid system was chosen. The friction reducer has the ad-
vantages of low viscosity, high efficient and high instant, applicable in the flowback fluid, no organ-
ism toxicity, it can be used for automatic pumping in, reducing labor intension and saving the cost of
production.

Key words: slick water; friction reducer; efficient instant; reuse of flowback fluid; non-toxicity

56 Research on Foam Generating Device for Foam Cementing
Fan Yi, Huang Junpu (First Author’s Address: College of Arts and Science, Yangtze Uni-
versity » Jingzhou 434100, Hubei, China)
Abstract: In China, foam cementing has been generally seen as a new method for well cementing,

which has not been used on a large scale, while the techniques for related equipment was not ma-

tured. Therefore the technical idea of a key apparatus for foam cementing a foam generating de-
vice was proposed, including the method for preparing a foam slurry and the method for blending the
slurry with foam. The overall scheme was proposed for designing the foam generating device. Based
on the requirement of its design, the foam blending device which was the key component was chosen.
There exist some difficulties to be overcome in the development of foam generating device.

Key words: cementing; foam cementing; foam; slurry; foam blender

Translated & Edited by SU Kaike (JjJF#})
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