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Capillary Heterogeneity
as flow driving force

has largely been ignored T
through practical scaling arguments '
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Macroscopic Invasion Percolation
as upscaling method
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StrataTrapper
MATLAB package for MIP upscaling

-

github.com/Imperial College London/ Stratafrapper
params = Params(krw,krg,cap_pressure,rho_gas,rho_water);

options = Options().save_mip_step(true); % new release v0.12.0

options.hydrostatic_correction = false;
% ¢ EGRID improted with MRST

strata_trapped = strata_trapper(grid, sub_rock, params,
options=options, mask=mask, parfor_arg = 36 );

plot_result(strata_trapped);

ogs_export(strata_trapped); % PFLOTRAN-0GS input deck
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Endurance CO, storage (ref.: Northern Endurance Partnership)
Upscaled flow functions plot_result(strata_trapped)
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Endurance CO, storage (ref.: Northern Endurance Partnership)

MIP-based vs conventional upscaling Time Step: 59/59 25.Jan 2050 - 12:00
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more at: Wenck et al. (2025), Elizarev et al. (26)24) StrataTrapper- models on GitHub
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Endurance CO, storage (ref.: Northern Endurance Partnership) StrataTrapper
Downscaled gas saturation

final timestep, top-down view
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Endurance CO, storage (ref.: Northern Endurance Partnership) StrataTrapper
Downscaled gas saturation 8 years of injection, side view

1280 t 4 ) 08 260 1 4 )
z,m | Z,m 0.8
1300 280
0.7 07
: 300
1320 q y 0.6 U y 0.6
E— |
1340 0.5 320 B 0.5
S e S
1360 m— 04 10 340 = = 04 9
[— 10.3 T — d
1380 360 S e 0.3
— I— | |02 e — | 02
1400 380 T — o
1041 101
1420 400 |
' ' ' - o ' ' ' o
200 400 600 800 1000 200 400 600 800 1000
y,m y, m

Imperial College London Capillary heterogeneity upscaling using macroscopic percolation 7 30/04/2025



Endurance CO, storage (ref.: Northern Endurance Partnership)
Comparative sensitivity analysis: CO, boundary proximity

Qinj, kt/year |

YA}

/J

min’ ~ min,ref

c/c |

Xy

Imperial College London

I increase Il decrease

__1000 .
3
1 -_
0.3
° -
2
1000
80 i
I 1.2
0.01 i
2 l.
]

0 0.1 0.2 0.3

Disagreement between upscaling algorithms f diff

Basevalue Range Units Name
Qinj 250 [3,1000] kt CO, Wellinjectionrate
1/A4 1/1.75 [0.3,1] Leverett J-
function shape
C, 4 [2, 8] z correlation
length
Cy 760 [80,1000] m y correlation
length
i 0.032 [0.01,1.2] 1 Leverett J-
Jinin,ref 0.032 function minimum
cx/Cy 1000 [1, 2] X-to-y corr. len.
760 ratio
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