2002 —r7=” SR =4
°©

a9 WAV #H7lE Aede] A H7HE 9% FEP 4
A Study on Features, Events, and Processes for TSPA of a HLW Repository
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Abstract

Radionuclides released from radioactive waste repository affects residents at the
biosphere through transfer and transport in near and far fields. For the total system
performance assessment of a potential high-level radioactive waste repository in
Korea, the systematic database for FEP’s, and scenarios is developed. The KAERI
FEP list was constructed and solidified through two independent expert elicitation
exercises. The screened in FEP’'s are grouped into base, scenario defining, and
dependent ones. The base FEP’s form the reference scenario in assessing the safety
of a potential repository. The scenario defining FEP’s in association with dependent
FEP’s create the alternative scenarios. For each scenario, the corresponding matrix
from the application of RES is developed considering physical barriers of a repository
system. Results from this study will be applied for development of an assessment

context and an assessment method flowchart for each scenario.
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Major . Overall
Category FEP Process Regulation
Category Scores
To meet this objective, high level
waste must be disposed of in a
Waste types vary by reprocessing|way which ensures an effective
1. Waste 11 LLL Waste and CANDU, metal, glass and other|and  reliable  containment  and 5
Characteristics Type forms with SF itsclf can exist. isolation of the radiation of the
) radioactive  substances from the
environment. (Flaghook 66)
The initial isolation is provided
Solubility within a matrix refers to|mainly by the canister. As
14 the solubility of specics contained|fabrication — defects  cannot  be
. 1.4.3 Solubility |in the fuel matrix in the water|completely excluded, cven initial
Degradation/ o . . . . .

) within a fuel |entering the canister after it has|isolation may not be absolute. The 5
corrosion/ matrix failed. It is highly dependent on|multi-barrier approach ensures that
dissolution waler chemistry redox potential and|overall safety is notl jeopardized by

radiolysis. a small of initially defective
canisters. (Flagbook 132)
Dissolved  corrodants  such  as|The initial isolation is provided
chloride, sulfide transport to a|mainly by the canister. As
waste surface through buffer. Then|fabrication  defects  cannot  be
2.2 Corrosion . fitting corrosion occurs to penetrate|completely  excluded, cven  initial
2. i 2.2.1 Container . .. .
) /Degradation ) a waste container. If local corrosion|isolation may not be absolute. The 5
Canister Processes corrosion occurs in a large area, then it|multi-barrier approach ensures that
creates a large hole which becomes|overall safety is not jeopardized by
a main release area for releasedla small of initially defective
radionuclides. canisters. (Flagbook 132)
Long-term physical stability refers|After the integrity of the canister
to the TEPs related to the|has been lost the waste matrix, the
maintenance  of  buffer/backfill’s|buffer material and the limited
function state under repository|solubility of the radionuclide limit
312 conditions during the time period of|{the rclease rate of radioactive
3. Near 3.1 Long-term  |geological control. Physical stability|substances. In the case of spent
Field Characteristics physical is important to support the waste|fuel a fraction of some 4
stability container without the significant|radionuclides can be released from
deformation resulting in the[the matrix within a short period as
formation of void cither under thelthey are accumulated in the gas
weight of the container and other|gap or grain boundarics of fuel
imposed loads. pins.(Flagbook 135)
3.5.2 Ground
35 water flow; Difference in hydraulic pressure
Radionuclides advection inside a buffer creates grogndwa}cr
. . folw and consequent dispersion 5
transport /dispersion which deliver radionuclides
processes (saturated outward.
conditions)
4.2.1 Thermal ) )
effects on fluid This FEP should be 1nlcrprctcd'as
the influence on all chemical
4. Far 4.2 Thermal Dressure, cquilibria (and reaction Kinetics, for 2
Field effect density, that matter) by changes in
viscosity temperature.
changes
Plants uptake ground water
5. 5.1 Ecological contaminated by radionuclides.
Biosphere factors 5.1.1 Plants grasses are therefore, transport 5

ways for contaminated nuclides.
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3 2. KAERI FEP &7 5% (d4)

Major #4 RES
Category FEP Process
category Element
This is applied to the distribution of a radionuclide
between the range of possible dissolved forms. An
3. Near 36 estimation of chemical speciation thus results in
F d Radionuclide 3.6.3 Speciation concentration or activity values for all the dissolved SO
e chemistry species considered. A premise for speciation calculations
is generally the assumption of thermodynamic
equilibrium among_the dissolved species
. 3.7.2 Inadequate
3.7 . When shaft and borehole seals are not functioned then
o design; shaft seal .
Specific . they will act as preferred pathways for groundwater D
and exploration | .
factors intrusion.
borehole seal failure
Due to the thermal gradient and stress change by
excavation, a so called excavation disturbed zone is
375 generated in the vicinity rock. The typical thickness of S
EDZ effect EDZ by controlled drill and blast is 1 meter and that SL
by TBM is 0.3 meter. In this zone depending on the
direction permeability changes by 0.1 to 100.
3. 4%
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