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ost circulation is one of major drilling complications that cause low efficiency and high cost in drilling oil or gas wells in natural

fractured formations. The current practice of mitigating lost circulation is still empirical due to the lack of understanding of
near-wellbore conditions. This work presents three mathematical models to describe lost circulation through three mechanisms
namely seepage/filtration in a fracture, pipe-flow in a fracture, and gravity displacement in a fracture. These types of loss mechanisms
can be identified by the half-slope, 2/3-slope and unit-slope in the log-log plot of the loss volume data versus time. Fitting the loss
volume data to the identified model allows toestimate fracture aperture/width for designing the particle size of lost circulation
materials (LCM) to cure the well. The complex model for the gravity displacement was validated by an experimental data set. A field
case study is presented in this paper to illustrate model applications and compare the result given by a sophisticated mathematical
model. This work provides drilling engineers a practical method for identifying types of lost circulation and a means of estimating
fracture aperture/width for selecting the particle size of LCM to cure their wells.
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