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Shale Overburden @ 2340-2420 m

Problem Statement:

Shale Caprock @ 2430-2480 m

Renewable energy has seasonal dependency;

Storing H,, in aquifer can be the solution | _
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_ _ _ —— Figure 2 — Cross-section view (x-axis) of the model, showing the layering and well placement. |
few consider geomechanics, but none consider et 0 ——
—> Parameter Base Case Sensitivity Study |
the thermal stresses — |
Injection Rate, m3/s 12 6-18
- Injection Temperature, C 25 5-90
- T - B8 Wellhead Pressure, MPa 33 26, 33, 36
Reservoir Modeling Is essential for safety of D & ﬂl permeability, mD -0 0.7-700 Figure 8 — Although the gas saturation looks the same, the thermal model reveals that higher
Underground Hydrogen Storage (UHS) — delta stress occurred in S, ... direction. This indicates increasing number of cycles further
Porosity 0.2 0.1-0.25 . .
_ Increase the thermoporoelastic stress change.
Fracture Gradient, MPa/km 16.1 13-19
- S \ /
Common geomechanics software only N Poisson’s ratio 0.23 0.20-0.26 ~
_sho_vv rpck fallure potential, without | Compressibility, 1/MPa le-4 1E-5—3E-4 / Conclusion
Indicating where the hydrogen goes In Young Modulus, MPa 10000 5000-10000 Counled THM and § i e NS risks ' ’
. _ _ _ _ ouple an racture simulation 1denti NISKS 1IN Saline adqulTers,
case of fractures Table 1 — Base values and sensitivity parameters used in the simulation. Not all results from this r X dina novel insiahts towards hvd . tfy : | 1
| sensitivity analysis will be shown , providing novel insights towards hydrogen injection performance:
Obiecti g Results & Discussions 1. The study predicts that an increase Iin the number of injection and extraction
JECHIVES: _ _ Case 1- Isothermal Case cycles may heighten UHS integrity risks due to changes in thermoporoelastic
1. Evaluate the impact of thermal stresses on cyclical UHS e stresses.
2. Quantify the extent of rock failure or fracture in the near-wellbore region | N »  Higher fracture risks are associated with conditions of low permeability, low
- - = = - = = = = . t' te = - . - - my mg= - " -
3. Determine Optlmal Injection controls to maintain storage Integrity njection Rate I FI_QUI'G 3-— Isothermal moqlel did not find any I’(?Ck fracture grac“ents’ low COmpreSS|b|||ty, and low Poisson's ratio.
faillure In base reservoir condition but high
th Injection rate. : : :
Methodoloav: Numerical Simulation of Saline Aquifers NG Fracture evenafier 4 Cyele 11 2. The model predicts the extent of fractures in near-wellbore region, and suggests
| | _ _ ~ ~ that the gas can escape storage formation If fracturing occurs.
We used numerical simulator that integrates thermal, flow, geomechanics, and
fract_ure processl(zs. In;\tlal pressure gra_d!ent_ Is at 10 MPa/km, and geothermal Case 2: Thermo-Hydro-Mechanical + Fracture Case 3. Lower temperature difference (<65C) and lower rate of H, injection (<18
gradient at 30C/km. The reservoir condition is 25MPa and 90C. iection Rote =18 m3/e sm3/d) would reduce the risks of fracturing in UHS.
R el v 5000m : Injection Temp. = 25C Figure 4 — Small fracture found around the
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