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Core Sample Analysis

Core is a cylindrical rock sample,
which is obtained by drilling.
Core analysis required:

*To determine the amount

of hydrocarbon reserves;

*To choice the technologies for oil and gas production
The Digital Core Analysis make it possible to
simulate the parameters of the core samples on your
computer.

GPU helps to accelerate the calculations significantly.
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Method

Lattice Boltzmann Method (LBM) was used to simulate
physical processes in a 3D model of a porous medium. This
algorithm is ideally suited for implementation on massively
parallel architecture, like GPU.

Performance Results

Tests were performed on a supercomputer “Lomonosov” of
Lomonosov MSU (Tesla C2070).
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Verification

The following achievements have been obtained by
improving the implementation of the LBM algorithm for
multiGPU + MPI architecture:

1. Reduced the amount of shared memory used by a factor of 2;
2. Reduced the amount of DRAM in 2 times required for the
algorithm;

3. A strong simplification of the code

(no additional copying blocks of memory);

4. The time required for the calculation remains the same.
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Verification of the resulting algorithms was done using a
test with stationary Poiseuille flow (a), calculation the drag
coefficient of the sphere (b) and verification of Darcy's law
for the filtration through porous media (c)

a) b) 120 — T
0.04 Theory  —
100 M- Simulation X 4
0.03 ,§ 20
= O
'3 s _
= 0.2 g o0
> o)
= 40
0.01 ik 4 =
Theory — 20
Simulation X
0 ] l ] 0 1 1 1 1
0 4 9 135 180 02 04 06 08 1 1.2
Cell number Reynolds number
C) 3.5 T T T T T 1
Theory e g4
3 Simulaton X /-
275 _______ ______________ _____________ _______ ..... -
2ttt
w 15 F _______ ____________ N ....... ..... -
] S V0 R
sk X
0 N T T T R B

0 02040608 1 1.2141.6

: -5
Pressure gradient, 10



mailto:senin@introvision.ru
mailto:bikulov@introvision.ru
mailto:dmitriev@introvision.ru
mailto:grachev@introvision.ru

