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Numerical simulation study on fracture extension and morphology
of multi-cluster staged fracturing for horizontal wells

QU Zhanqging, TIAN Yu, LI Jianxiong, GUO Tiankui, LI Xiaolong, LIU Xiaogiang

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract : Multi-cluster staged fracturing of horizontal wells is a key technology to enhance oil recovery of low permeability
reservoirs, by which the oil drainage area can be increased obviously to improve ultimate oil recovery. In the fracturing
process, the stress interference among different clusters can affect the propagation of the fractures and is the key factor affect-
ing the process. In order to increase the stimulated reservoir volume and study the extension of fractures between clusters, a
two-dimension simulation model was established, in which an ABAQUS extended finite element method was used based on
fluid-solid coupling equations and rock fracture mechanics. The method was applied in two horizontal wells for fracturing opti-
mization, and their results were compared with the adjacent wells with no optimization. The results show that the fracture
length, the distance between clusters and the difference of principal stresses can have a great influence on the fracture mor-
phology. As the fracture length increases, the influence of the induced stress field on fracture morphology can be gradually
strengthen. The cluster space and the rise of the horizontal stress difference rise can weaken the induced stress field. The se-
quence of the cluster fracturing can change the distribution of the induced stress field evidently. The fracture length can be
extended further via optimizing the fracturing sequence. The two optimized wells had higher yield than the adjacent wells,

which prove the effectiveness and feasibility of the model for field application.
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