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° Convgrgence by creeping of rock salt Variables Indices
® Backfill and waste compaction V = volume P = pores
® Porosity-dependent flow resistance ¢ = porosity S = backfill
® Anaerobic corrosion p = pressure W = waste
- Iron-to-magnetite transformation n = molar amount So= iron+ magnetite + precipitate
- Gas production S = net flow g‘ = g?s
- Brine consumption = brine
- Water consumption and salt precipitation
® Pressure development
Test examples 1 2 3
Emmalw;:zum Brine-filled pore volume yes yes yes
Replenishment of brine no yes yes
® Brine intrusion into the borehole from Plug Gas storage no no yes
brine pockets or from the gallery Backil Convergence no no yes
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Example 1: Time development of volumes Example 2: Time development of volumes
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® Anaerobic corrosion © B 0] b
E Tota Volume ofborahol F
3Fe+4H,0 — Fe0, +4H, f
oo e o D Fe
Volume of 3 moles of Fe [cm?3] 21.21 H 5104 L
Volume of 1 mole of FezO,4 [cm? 44.52 2w r éw ] P
Volume increase factor 2.0996 207%,
10% 4 L
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NaCl content of saturated brine [g/mol H,0] 6.54 Example 3: Time development of volumes
Density of saturated NaCl-brine [kg/m?] 1193
Density of solid NaCl [kg/m?] 2168
Volume ratio: salt precipitate/consumed brine 0.1466

) the expected results
@ Time development of pore volume

Valt) = d(t) - V(1) + dy(t) - Vig(D) - (Vao(t) - Vio(0)) of solid material
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Time (3]

Example 3: Time development of flows

® Test example 1 shows that the numerical model yields

® Test example 2 shows the relevance of volume increase

® Test example 3 shows the relevance of gas storage

@ Convergence of total borehole volume:
dVps
dt

GRS, D-A. Becker,

=-K-Vg

Theodor-Heuss-Str. 4, 38122 Braunschweig - Germany
+49 531 8012 269 / dirk-alexander.becker@grs.de

Grafik GRS 0809801



