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A b o u t  N e t - Z e r o  G e o s y s t e m s

Net-Zero Geosystems is a company focused on the development of geoscientific simulation tools and services for CO2

storage, geothermal energy, radioactive waste disposal, hydrogen storage (H2, CH4) and P&A.
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W h a t  d o  w e  p r e d i c t ?
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P h y s i c s  a t  p l a y
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HYDROLOGICAL
(porous media flow, leakages)

MECHANICAL
(elasticity, plasticity, fatigue, 

creep)

THERMAL
(heat transfer)

CHEMICAL
(cement curing, corrosion, CO2 

precipitation)



D R I S C O :  W e l l  i n t e g r i t y  s i m u l a t o r
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• Developed in collaboration with TotalEnergies, Shell and Equinor

• Captures the behavior of a well section including:

• Thermo-hydro-mechanical and chemical physics

• Fracturing, debonding & micro-annuli, cement curing, plasticity, fatigue

• Takes <1s for simulating the life of the well
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V a l i d a t i o n  v s .  E x p e r i m e n t s

Models are being validated vs. experiments available in the literature and experiments of our partners 
TotalEnergies, Shell, Equinor and SINTEF.
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TotalEnergies’ well integrity 
experiment

(Joulin et. al 2022)

Shell’s LabCat
(Wolterbeek et. al 2021)

SINTEF P&T cycling cell
(Vrålstad et. al 2019)

Los Alamos triaxial curing cell
(Meng et. al 2021)
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W e l l  i n t e g r i t y  a s s e s s m e n t
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8+ Failure metrics12+ Well life stages per section30-50 depths of interest
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C h a l l e n g e s  o f  p r e d i c t i o n
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Simulation 1Input set 1

Simulation 2Input set 2

Debonding

Result 2

No debonding

Result 1
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P a r a d i g m  s h i f t
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M o n t e  C a r l o  m e t h o d

Debonding 
in 20% of 

simulations

No debonding 
in 80% of 

simulations 
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