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General description:

Subsurface reservoirs are used for various applications relevant to the energy transition toward zero-
carbon energy sources. They can serve as a direct source of energy (geothermal production), cyclic
energy storage required by renewable energy production technologies (sun and wind), and
sequestration of "energy waste" (carbon dioxide sequestration). Making optimal use of subsurface
reservoirs is a great challenge for both academia and society. Open-DARTS (https://gitlab.com/open-
darts/open-darts) is a numerical framework capable of modeling and optimizing energy transition

applications relevant to subsurface reservoirs. Open-DARTS modeling results can be directly used for
more efficient energy production, risk assessment in energy transition applications and various
legislative initiatives.

The goal of this project is to improve the efficiency of Open-DARTS by developing and integrating an
open-source CPR (Constrained Pressure Residuals) preconditioner, [1, 2, 3], in order to improve the
convergence of available algebraic iterative solvers. CPR preconditioner is a two-stage preconditioner
that is based on the idea that the solution of coupled systems of equations is mainly determined by
the solution of the elliptic part (in the case of reservoir modelling, the pressure system). The focus of
this preconditioning approach is to reduce the original coupled iterative problem into two simpler
problems (stages). The first stage computes an approximate solution for the pressure using, for



example, efficient Algebraic Multigrid (AMG) methods, which are effective at handling the elliptic
nature of the pressure problem. The second stage focuses on extracting the full solution.

Goals of project:
In the specifics, the project consists of:

Develop open-source CPR implementations and apply them in open-DARTS
- Utilize open-source iterative solvers and preconditioners (e.g., Hypre, PetSC)
- Benchmark implementation for practical problems against the in-house version (both
CPU and GPU)
- Testfor energy-transition applications including conductive-dominated problem
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