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Application of frequency domain multi-scale fault detection technique in shale gas
exploration in Changning region
CHEN Kelin!, JING Cui', YANG Yang', REN Xiaoli', WANG Litian’
(L.Sichuan Changning Natural Gas Development Co., Ltd., Chengdu 610056, China; 2.Beijing Carrie Oriental Petroleum
Technology Co., Ltd., Beijing 100190, China)

Abstract: Most of the shale gas exploration and development blocks in Sichuan are laid in the synclinal synclinorium units
which are superimposed and united by multi-stage and multi-group tectonic compression, which have the large structural relief
and well-developed faults and fractures, so the conventional prediction techniques can not meet the needs of different levels of
faults and fractures. Different frequency bands of seismic data can reflect different geological phenomena and fracture
information, the low frequency parts mainly describe the information of faults in large scale, while the high frequency parts
mainly reflect the information of small faults controlled by large faults. Therefore, based on frequency domain, this paper uses the
frequency domain multi-scale fault detection technique and post-stack conventional seismic fault attributes to finely describe the
fault development of different scales. The multi-scale fault detection technique in frequency domain combines the constrained
least-squares spectral decomposition and discontinuities detection technique in different frequency domains. By comparing the
discontinuities of different scales, the seismic signals of different resolution can highlight large scale faults and show the
information of small scale faults, which improves the accuracy of interpretation and makes the development of faults and fractures
in all levels displayed clearly.
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