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VAULT MODEL

Model to calculate time-dependent release from the vault,
incorporating .

• Rates of failure of titanium containers

• Instant release of radionuclides from used fuel

• Congruent release of radionuelid&s frem; used fuel

• Precipitation of sparingly soluble radielrlUClides

• Rates of mass transport of radionucliC:fe;s.~through

buffer/backfill materialls and into the g~.e.he·re



MATHEMA TICAL MODELING ,OF
CONTAMINANT TRANSPORT

Model: must be

.• Appropriate for the groundwater transport
condi!tlons· a.nd va,ult design'

• In agreement with independent model calculations

.
• ~daptable to· a variety ()f source terms

.,~l~.~!'CII fQf· S;,Ftnulating release from a large
'n.!ilf of ,~rces over thousands of simulations.
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MODELLlNG OF ENGINEERED BARRIERS

A range of modelling approaches. is necessary, from the
.most~.t-alled feasible to simplified models capturing only
dOminant proces.sl'

Comparl'lons between alternative models with different
I.vels :0# detail are valuable. The most detailed models
twndlq be process specific and ,patJally limited. It is
••n~~~IJ,y not feasible with current technology to include
tift. mQ!5t detailed models in anJntegrated system model.

. ..r' ", :\,.'." ,

cQm~~JJ~n$~1i;t;'$ integr.ted system model with more
. cll..g~1thlDroces:s;specific a,nd spat,lally limited :models
indlCafe'that detailed models are not necessarily required
in the system model. ' .



'"'.



CONTAMINANT TRANSPORT MODELLING FOR·
THE IN-ROOM ASSESSMENT STUDY

A boundary integral m,odel (81M) with cylindrical symmetry
was usedto represent rooms in the vault. The model can
J!l'al\ldl~.decay chains and multiple source terms from .
defected containers and has error testing

.../

GQQd agreement was obtained between the room-scale 81M
a!ncttafinite-element model (MOTIF) for a range of mass

) tn'JASpgrt conditions. These include diffusion..dominated
mil~~~;'1~nsportas well' as high f·low rate conditions relevant
to·,....,IiJ)trI90m case study. Where differences exist, 81M
.lend.·'I~~e'e'.lculate higher contaminant releases than MOTIF,
thus, itis expected to overestimate risk.
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rMODEl CROSS SECTIONS FOR A DISPOSAL R00M.. . ~
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Comparison olliotal Release of 1291 from a Room for 81M and MOTIF in the Absence of Groundwater;Flo.w
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PhysiC.•! layout of Disposal Room
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