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Upscaling hydraulic properties of
fault & fracture zones is crucial for
reservoir engineering!
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Network scale simulations to
upscale permeability tensors
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Malm (Upper Jurassic) quarry in Franconian Alb

2.1E17 .
m Air
mAr

petrophysics
1.6E-17

1.1E-17
6.0E-18 | |
= ~N O O O,
s

: = - 2 : 2 T T : 1.0E-18
; e A : e Ritld 3 4 4 4 © .
: : -b"‘" % ’ iy ’, \3> ample layer
v22 3 % K \‘ s I T . = 6%
" B "R SRS R 3 [ & 2 4%
: : P g _ R A i ) 3%
: : : > g Patl \ N 0%
i : ; el Rl : , L 66:0 Oﬁo %/}‘ @/Qo ®
) . : ; (i e G | # ‘ % 9 ’9;% ‘%\4’
; i . x b % %
o S ] o,
\ e ; ; %,
< %

Permeability (Air/Ar) [m?]

image logs & fracture data
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structural modelling with GemPy: (single) continuum voxel model:
[Varga et al., 2019] '
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transient, mixed saturated groundwater flow:
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van Genuchten model:
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3D open-source, parallel
FE-Solver, based on LaMEM:

[Kaus et al., 2016]
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After ~1000 simulations &
~3 TB of post-processed data:
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After ~1000 simulations &
~3 TB of post-processed data:
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e Reproduce the drawdown in the 2
other observation wells

e Validate the model with more
conducted pumping tests

e Future project plans:
Use proper inversion techniques
instead of guided-forward modelling
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