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(1) — Motivation (3) — Sequential solution strategy (4) — Trust-region algorithm
» Models of polymer flooding account for several processes We introduce a grid consisting of cells C; and integrate over Inflection points and kinks in the residual functions causes con-
such as concentration dependent viscosity, adsorption, in- each cell in space to obtain finite-volume residual equations for vergence problems in the Newton solver. The idea of the trust-
complete mixing, inaccessible pore space, and reduced per- the water and polymer transport, and the pressure: region algorithm (Jenny et al., 2009) is to identify inflection
meability effects. oints/kinks, and use them to determine safe updates.
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» The resulting nonlinear systems are strongly coupled, and R
challenging to solve numerically. f(Sw)
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(2) — Model for polymer flooding : | )/
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» Diluted polymer is modeled through an additional conser- 2! | -
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» Diluted polymer and water is modelled as an immiscible = Solve Ry — 0and R, — 0 to ob- _ | ~ <~ With TR
system using the TOdd_Longstaff model: 5 ! tain saturation S,, and concentration ¢ S >
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w = max{ | ASw |, | Acll} < 2 — » Transport problem: Find & such that
Viscosity Permeability B & =(5,...,5v,¢a,...,cn),
enhancement reduction yes R(£) =0, where { R =(Rwi,- s Run, Ro1, -, Ron).
: : » Full Newton update:
» Industry grade polymer model in the MATLAB reservoir A W P o 1
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simulation toolbox (MRST) (Bao et al., 2016). J Many wasted ST =&AL A= IO TRE)
iterations » Find damping factors 0); € [0,1] so that updates do not pass far beyond prob-
. . lematic points:
Todd-Longstaff
Pol I £ = €+ 0,08
¢ Oo<yr:e<r cccincentratlon, 1 1—c/c* c/c* _ _ o _ » Can be reduced to a 1D-problem (Mgyner, 2016) by considering possible updates
Scs | — o+ — The industry standard is to heuristically chop the time step T e dircaion @ o the Nowien usikie ai ceah literEes
c, Adsorption concentration et Hm(€)Hy, fm(€)“tm(c) : _
. A\ 1w ~1 and /or dampen the saturation updates until the Newton solver (AE;, AE,)
w Mixing parameter, 0 < w < 1 _|(1_€ pm(c”) ¢ d= I A&, = (AS,, Acy).
1y, Viscosity of fully mixed system | ™€) = ( N C*) ) T converges, which may result in a huge number of wasted iter- I(AE;, AE))]]
Ry Actual resistance factor : ations » Gives damping factors 6, ; for v = w, p and all interfaces ij — interface-localized.
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(5) — Algorithm improvements

Local vs. global chopping:

0.45

» Global approach: Set all damping factors equal to the

. . 0.4
smallest: 6 = min, ;{0 ;}. May be overly conservative.
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» Local approach (Mgyner, 2016): Introduce directed graph
C e, where (Cag)ij = 1 if either the saturation or concen-
tration update in cell j has an impact on the saturation or
concentration error in cell / larger than a given threshold.
This is used to assign damping factors to each cell.
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