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Early-warning and differentiated adjustment methods for channeling
in oil reservoirs at ultra-high water cut stage

JIANG Han-qiao

(College of Petroleum Engineering in China University of Petroleum, Beijing 102249, China)

Abstract: Channels with very high permeability can be developed in oil reservoirs at ultra-high water cut stage. In this study, dif-
ferent types of channeling problems were identified and described according to the geological characteristics of the reservoir and the
dynamics of channel forming. An early warning and discriminating model for the detection of channeling was proposed based on the
theory of early warning and the principles of reservoir engineering. The model can be used to identify various channels and their
distribution in the reservoir, and the channels are differentiated as severely, normally and less-developed according to their flow
conductivities. Water shut-off and conformance control methods were proposed for different types of the channels and their perform-
ance and application conditions were assessed using a numerical simulation model. The results show that, after the water shut-off or
conformance control treatments, the selection of the subsequent or alternative flooding mode is very important to enhance the effec-
tiveness of the channel blockage and control technique. Finally, a differentiated and fine adjustment strategy for controlling the
channeling problems was proposed, which can be used for mature oil reservoirs at ultra-high water cut stage.
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Fig.2 Well group dynamic characteristics of developing percolation channeling
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Development and application of unconventional oil & gas
well fracturing optimization design software based on fracture
network interference model

YAN Xiang-zhen', LI Xiang-yang’

(1. 0il and Gas CAE Technology Research Center, China University of Petroleum, Qingdao 266580, China;
2. CNPC Key Laboriory of Geophysical Exploration,China University of Petroleum , Beijing 102249 , China )

Abstract; Based on compound fracture mechanics and energy balance principle, and considering the high brittleness and low
permeability of the rock in the unconventional oil and gas reservoirs, the mechanical mechanism of crack propagation under
the mutual stress interference between induced fracture of staged fracturing for horizontal wells and the transport regularity of
variable density proppant in fractures were studied. Taking into account the forms of the network cracks respectively in the
network fracturing of single horizontal well and the sync-fracturing of twin wells, a volume optimal design model of the in-
duced reticular fracture was built considering the mutual stress interference between induced fractures. Meanwhile, the 3D-
UGMulti-Fracture software was developed with the Visual Studio 2012 development platform, according to the both simulated
three-dimensional model of crack extension of the hydraulic fracture and the full three-dimensional model of the two dimen-
sional flows along the crack length and height. The transport process of variable density proppant in the network fracture was
studied on the basis of fracture mechanics and fluid mechanics. The fracturing process was monitored by the micro-seismic
technology, and it was found that the calculated results via the developed software agree well with the test results. According
to the design requirements, the parameters such as liquid discharge and sand ratio are optimized. The effective support length
increases and flow capacity of the features is improved.

Key words : unconventional oil and gas; fracture interference model; volume fracturing; micro-seismic monitoring; variable

density proppant; software development
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