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Abstract: Posiva has a plan for developing a number of demonstration tests in ONKALO. 

The Full-scale In Situ System Test (FISST) is an ongoing project. The experiment 

simulates vertical emplacement of spent fuel containers. Measurements of temperature, 

hydration and swelling pressure will permit to study the evolution. Pillow pellets, buffer 

blocks and canister are installed in the deposition hole. The drift is backfilled with three 

materials: granules, backfill blocks and rod pellets. This paper describes the thermo-

hydro-mechanical (THM) simulation of the engineered barrier systems (EBS) for FISST 

in situ experiment.  

TH calculations for FISST in a complete model permit to determine TH boundary 

conditions of a reduced 3D geometry. Once the TH boundary conditions were set by 

means of complete model domain calculations a reduced geometry, which represents one 

quarter of the borehole and the drift section on top, has been used for THM calculations. 

The different materials (pillow pellets, buffer blocks, canister, granules, backfill blokcs, 

rod pellets and rock) in THM calculations are represented by coupled mechanical 

equations combining suction and thermal expansion effects. A set of sensitivity analyses 

have been performed to fix and improve the parameters for the materials. 

The time required to reaching full saturation of the barrier system; the maximum 

temperature reached on canister surface; the displacements at the buffer-backfill 

interface; and the homogenization of components are the main variables to be calculated.  
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