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Motivation

/ Multisegment Well contributions

/ Well Solver flexibility

/ Linear System with mixed physics
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Motivation

Well contributions can be applied in two ways

● CPR applied to \tilde{A};
● D^{-1} built at assembly.

● CPR applied to A;
● Dz=Bx_r solved per iteration.

CPR 
Cost

Iterations 
number

CPR 
Cost

Iterations 
number



4 OPM Summit | April 22nd and 23rd 2026

System CPR Preconditioner

/ 4 Stages preconditioner
/ Blocks with clear physical meaning
/ Flexibility on wells solver
/ Schur complement free
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System CPR Preconditioner

The Krylov subspaces
● GMRes - 1 preconditioner call
● FlexGMRes - 1 preconditioner call
● BicGStab - 2 preconditioner calls

Arnoldi base vectors

Search directions
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System CPR Preconditioner

Preconditioner apply method
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Early Results

Machine

● CPU: AMD Ryzen 9 7900

● GPU: AMD Radeon PRO W7900

"maxiter": "20",
"tol": "1e-3",
"use_well_weights": "false",
"add_wells": "false",
"weight_type": "trueimpes",
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Early Results



16 OPM Summit | April 22nd and 23rd 2026

Next Steps

/ GPU implementation

/ Measure the impact on bigger models. More wells and more segments.

/ Compositional model

/ Thermal model
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Motivation

For =true the implications to CPR are

● Additional fill-in in the matrix -> higher CPR cost
● Better convergence, preconditioner accounts for well-cell coupling

For =false the implications to CPR are

● Lower CPR cost
● Less accurate approximation of \tilde{A}
● More iterations
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System CPR Preconditioner

Standard CPR extracts only the pressure from the coupled system.
Block architecture of System CPR is the right structural foundation for 
extending preconditioners to composital and thermal models.
For thermal and compositional: the system must be partitioned into 
explicit blocks, each handled by an appropriate sub-solver.
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