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ABSTRACT 

In this paper, a near-wellbore distance uplift procedure is proposed for finite-

permeability hydraulic fractures on a Voronoi network, and it is shown that fracture 

cells are clearly present on a coarse grid. Embedded discrete fracturemodel, it is shown 

that the assumption of linearity of pressure distribution in a fractured reservoir cell can 

lead to a significant error in solving the global problem. In this, the accuracy of solving 

the problem by changing the permeability of the cells was significantly analyzed. 

Key words: procedure, shortened, component, porosity, hydraulic, isotropic 

conductivity field, hydraulic and reservoir. 

 

Mesh construction. It is proposed to construct two coherent computing networks 

for solving global and local problems: a coarse network for the global problem and a 

fine network for local problems. Coarse and fine meshes are consistent if: 

1. each coarse grid cell can be described as a union of several fine grid cells; 
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2. each face of a coarse mesh can be represented as a union of several fine mesh faces. 

The consistency property allows accurate calculation of the values of the integrals 

over the cells and faces of the coarse mesh to calculate the conductivity. You can use 

the following algorithm to construct consistent unstructured meshes. 

1. Create a mesh for the entire area Ω, where the areas close to the well are detailed 

with small cells, and the watery areas far from the wells are detailed with large cells. 

This network is called a fine grid and is used to solve local problems. 

2. Construction of a new grid for the entire area based on the fine grid By 

combining small cells near the Ω well into large cells, the new grid is called a coarse 

grid and is used to solve the global problem. 

In the first step, a fine mesh is constructed. In the near-wellbore region, nodal 

points are placed in increasing steps along the hydraulic fracture normal and radially 

at the fracture tips, as shown in Figure 1.1. Wells with hydraulic fractures on a fine 

grid are represented by a dimensional fact model (DFM). In this case, the control 

volumes for refraction are built on the surfaces between the water control volumes (Fig. 

1.2). Fracture cells are represented geometrically as one-dimensional lines. But having 

a non-zero volume is calculated from the width of the fracture opening. To ensure that 

the total volume of the near-well area does not change, the volume of adjacent reservoir 

cells adjacent to the fracture is reduced accordingly, and a fine grid is constructed with 

fractured adjacent reservoir cells. 

In the second step, a coarse mesh is constructed. The fine-mesh reservoir cells are 

combined into coarse meshes as shown in Figure 1.3. In this case, the crack cells will 

not change and will also exist in the coarse mesh. But each fracture cell is connected 

to only one coarse reservoir cell. 
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Location of nodal points for constructing a fine computational grid near a 

hydraulic fracture Fig. 1.1.  

Node points are shown in gray. The black line indicates hydraulic fracturing. 

 

Figure 1.2.A section of a fine calculation grid near a hydraulic fracture.  

Nodal reservoir cell points are shown in gray. Cell attachment points are indicated 

by cracks in black. 

The black line indicates hydraulic fracturing, water intrusion into production 

wells, or oil degassing when starting new wells and is much shorter than the entire 

simulation period. The product of the conductance and area of the broken cells is 

comparable to the product of the conductance and area of the reservoir cells, so the 

broken cells should not have a strong negative effect on the conditionality of the system 

of linear equations. 

 

Figure 1.3. Part of a rough calculation grid near a hydraulic fracture.  

All signs are similar to those in the picture. The dotted line represents only broken 

cells, not the line between cells. The nodal points of the rough cells through which the 

crack passes are geometrically compatible with the nodal points of the crack cells. 

A digital experience. As an example, the problem of two-phase filtration in an 

inhomogeneous isotropic reservoir is considered. In the area under consideration, there 
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are production and injection wells with hydraulic fracturing operating under constant 

bottom pressure. The opening width of both cracks is 1mm. The production well 

fracture has a permeability of 500,000 Darcy to simulate an infinite permeability, and 

the injection fracture has a permeability of 500 Darcy. Figure 1.6 shows the pressure 

obtained by solving two local problems on a fine mesh. This pressure is usedshows the 

conductivity calculations in order of increasing scale. It can be seen that the pressure 

distribution in the two local areas is different due to the different fracture permeability. 

 

Figure 1.4. Reservoir permeability. 

 

Figure 1.5 - Fine mesh (left) and coarse mesh (right). 

In the lower left corner is the extraction well, and in the upper right corner is the 

injection well. 3 options for calculating the global problem were conducted. The first 

calculation is carried out on a fine grid using the classical linear formula to calculate 

all the conductances between cells and taken as a reference. The second calculation is 

performed on a coarse grid using a scaling procedure. 
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Figure 1.6. Pressure obtained by solving two local problems on a fine mesh. 

The third calculation is performed on a coarse grid using the classical linear 

formulation and is equivalent to using an embedded discrete fracture model (EDFM). 

In this case, the permeability between the rough reservoir cell 𝑖 and the crack cell 𝑗 is 

calculated according to the formula. 
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