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Abstract:

This talk introduces our work on developing a set of parallel
simulators that designed for distributed memory parallel computers.
These simulators base on an in-house parallel platform, which
provides gridding, data, keyword parsing, well modeling, linear
solvers, preconditioners, parallel input and output, and visualization.
It is designed to simulate models with billions of grid cells using
thousands of CPU cores. At this moment, a black oil simulator, a
compositional simulator and a thermal simulator are under
development. The black oil simulator can simulate standard black oil
model, oil-water model, polymer flooding model, naturally fractured
model (including dual porosity, dual permeability and MINC model).
Several preconditioners have been proposed to accelerate the solution

of linear systems from black oil model and compositional model.

Models with hundreds of millions of grid cells have been
benchmarked on IBM Blue Gene/Q supercomputer and other
parallel systems. Numerical experiments show that our parallel
simulators are scalable, and they are capable of speeding simulations
thousands of times faster than serial simulators. With our simulators,

simulation of extreme large-scale models is possible.
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