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Abstract: - In recent years, the micro seismic monitoring technology have the widespread application in Chinese
reservoir geological activity monitoring and mine safety monitoring. The effect of micro seismic monitoring
technology is very good. However, in the study of micro earthquake, Chinese research started late relatively
with foreign. This paper summarizes the current Development status and the application situation of the Chinese
micro seismic monitoring technology.
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l. INTRODUCTION
The principle of micro seismic monitoring technology originated in the monitoring technology of
natural earthquake. When the underground strata is rifting and dislocation, fracture will release energy that
spread outward in the form of seismic waves. By receiving and monitoring for micro wave can be calculated in
real-time location of underground rock fracture . Therefore, micro seismic monitoring technology can provide
the activity status information of underground rock to geophysical engineers. Micro seismic monitoring
technology can be applied to the precursor-monitoring of the volcano and earthquake disaster, as well as
rockburst monitoring in the process of exploitation of mineral resources!. In reservoir development, the micro
seismic source determination can judge the Waterflood Front position, In order to provide reliable information
for judgment of remaining oil distribution®. Micro seismic monitoring technology can also determine the
location of the crack in the process of hydraulic fracturing!. Compared with other fracture prediction technique,
Micro seismic monitoring technology has higher accuracy®™. In the 80's of last century, with the development of
electronic technology and computer technology, USA began to micro seismic monitoring technology is applied
to the development of oil and gas reservoirs, and get good results®. However, in 2000, China put this new
geophysical technology into the domestic reservoir development. Because the micro seismic monitoring
technology is very good in accuracy location of strata movement, this technology obtained the rapid
development in Application of Chinese geological engineerin®’. Along with the increase of mining area of
China unconventional hydrocarbon reservoirs, Micro seismic monitoring technology will be a more and more

important role in the China unconventional hydrocarbon reservoirs®l.

1. APPLICATION INHYDROCARBON EXPLOITATION
A For the higher accuracy of prediction of the crack and the distribution, Micro seismic monitoring
technology is widely applied in many chinese oilfields, such as Daging oilfield, Changqing Oilfield, Jilin
oilfield and the Huabei oil field etc. with the development of normal reservoir in Chinese east gradually mature,
unconventional reservoirs shouldering the important mission of sustainable development strategy China energy.
The unconventional reservoirs have such features as compactness, low porosity and low permeability, and
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hydrocarbon must move through the crack To form industrial oil flow. But the deal between production well and

injection of fracture. stress is the key for efficient development of low permeability fractured hydrocarbon

reservoir®. Micro seismic monitoring technology is a way recognized as the most accurate imaging effect of

Fracture prediction™. Hence, Micro seismic monitoring technology more and more attention Chinese oil field.

B With the eastern China oilfield development level gradually deepened, secondary oil recovery, Tertiary oil
recovery has become the main production mode. Look for residual oil will be the main way of these old
oilfields to maintain petroleum production. Micro seismic monitoring technology can well predict
Waterflood Front, so it is concluded that the remaining oil distribution.

C  Therefore, in Chinese, micro seismic monitoring technology in unconventional reservoirs or old oil fields
will have a good application prospect. But, at present, Chinese micro seismic monitoring service are
provided by foreign oil companies. Study on microseismic monitoring technology in Chinese native has
been in the stage of theory™.
monitoring technology of China, China will spend more energy in the study of micro seismic monitoring

Due to more and more technical requirements about micro seismic

technology. It is absolutely significant to the development of all Chinese oil fields that China should have
its own micro seismic monitoring technology.

1. STUDY OF MICROSEISMIC MONITORING TECHNOLOGY IN CHINA

In Chinese, study on microseismic monitoring technology is late. In recent years, this technology has
been applied to many fields, such as Safety monitoring of mining area, The imaging of layer water injection,
Prediction of fracture, Analysis of the oil-water movement. In 2001, Xinglong coal mine according to the
distribution of micro seismic events, to explain the distribution of stress field of the underground™?. This is a
earlier case of our microseismic monitoring technology in china, but it is complete with Australia cooperation.
In 2005, Professor Jiang Fuxing of Beijing Science and Technology University lead the research group of micro
seismic monitoring technique to study rock burst in coal mine!®l. The study results make application effect of
the micro seismic monitoring technology used in chinese mine safety became more mature. The micro seismic
monitoring equipment invented with the help and development of the group's research, owned independent
intellectual property rights, Monitor different boundary conditions of the overlying strata movement rule. To
solve the impact of coal mining liberation layer parameters and high stress region of dynamic positioning
prediction problems; In 2006, Jilin University professor Liang Sheng, through the micro seismic monitoring
technique, led his team to determine water drive front position of water injection wells in the Qin-Jiatun area,
and then study the movement disciplinarian of oil and water and The distribution of remaining oil'*l. This study
shows that the new geophysical technology in Chinese oil field development will have a good application
prospect. In 2006, Wang Zhizhong et al, In Zhuang-19-well area of Changging Oilfield, Analyse crack
distribution characteristics of fractured well Through the research on microseismic fracture monitoring results,
This method has important significance for improving the crack test level and the effect of oilfield
development!. The field experiment was carried out in the domestic Dagjing, Jilin, North China, Changging and
Zhongyuan Oilfield, satisfactory results have been achieved!?. But the instrument for micro seismic monitoring
mostly foreign instruments, And China has been in the micro seismic theoretical research stage. In Stress theory
in micro seismic strata, The micro seismic signal denoising and Positioning method of micro seismic inversion
and Optimal velocity model, China have invested a lot of energy, And have made good achievements in
scientific research1IL7]

V. BASIC RESEARCH

A Geophone received seismic wave signal of micro seismic, and then through the calculation of

computer inversion can determine the position of seismic source. Combining with source 3D statistical model to
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explain the situation of underground fracture, micro seismic monitoring technology can clearly show the
distribution and range of the fracture, and guide the oilfield subsequent production development.

B In china, at present, the main methods of micro seismic monitoring are ground micro seismic
monitoring method, micro seismic wellhead monitoring method and micro seismic borehole monitoring method.
They collected characteristic way makes them have their own advantages, also have their shortcomings. On the
ground of micro seismic detection mode, when fracturing layer is deep, placed in the ground detector may not
be able to detect micro earthquake, so only is it suitable for that shallow oil and gas reservoirs with low
permeability.

C In the micro seismic wellhead monitoring mode, this way can overcomes the difficulty of micro
seismic monitoring of deep. However, in the positioning of micro earthquake hypocenter location, only the
horizontal coordinate of the source is more sensitive and the focal depth is not sensitive. When the tectonic and
sedimentary characteristics of target layer is more complex, the estimation of objective layer depth increased
difficulties. So this method is only suitable for low permeability oil gas block that geological tectonic feature
layer is simple.

D  Method of microseismic monitoring in borehole, as long as the detector is disposed in the monitoring
wells near fracturing layer, can be very good to get the horizontal coordinate and depth of information of
microseismic source. But this method needs the detector placed in monitoring wells, the cost of this method is
very high. in the development of low permeability oil fields, this method is suitable for microseismic monitoring
of deep and complicated tectonic geology™!.

V. APPLICATION PROSPECT

According to the research results of foreign scholars, Micro earthquakes can be used as passive seismic
identification of oil and gas reservoir, and produce different response characteristics according to the presence
or absence of the oil and gas layer™. This kind of research in the China oil field is still blank. With the
application of micro seismic monitoring technology is more and more widely, the seismic background noise of
the earth as a method for the oil and gas exploration will become a special field of micro seismic monitoring
technology of the future. Chinese will continue to in-depth study and understand the application technology of
micro earthquakes in the exploration and development of oil and gas.

VI. CONCLUSION
Micro seismic monitoring technology has obtained widespread attention in China various geological
research field. In the energy exploitation, China more focus on resource exploitation efficiency To avoid loss of
resources in the mining. Therefore Chinese need to have better technical support in the resource exploitation.
China has made some progress in micro seismic monitoring technology, but the core technology is still
monopolized by foreign. Micro seismic monitoring technology, as a new geophysical technology in the current
China, help solve many problems of mineral in the current security through real-time monitoring of
underground rock state of activity and can locate the seismic source. China will devote more energy to study on
micro seismic monitoring technology. Therefore Chinese micro seismic monitoring technology will reach the
leading level in the future.
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