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Future development

Examples of applications for LLW disposal
facilities



Facilia

Ecolego - Simulation Modeling and
Risk Assessment Software

Flexible software tool for creating dynamic

models and performing deterministic or
probabilistic simulations.

Can be used for conducting risk and safety
assessments of complex dynamic systems
evolving over time with any number of species.

www.ecolego.facilia.se
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Ecolego components

~ Ecolego
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@ PARAMETER
Toolboxes
ODE solver
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User interface

e Ecolego has a modern user e = smewn

interface, where the latest
techniques for
customization and user-
friendliness have been
applied. A wide array of
windows is available to
support the many
different tasks in
modeling.

e Mathematical models are
built graphically with
different types of generic
blocks
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Using several conceptual models

POSSI
POSSI
POSSI

nility to create modules and libraries - LEGO
nle to activate-deactivate modules

nility to create index lists

General Variable — several expressions can be
used for the same process

Scenarios — simulations with different parameter
sets and simulation settings (\ersion 6)

Possibility to create functions that can even run
external codes
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Simulations

Ecolego can integrate systems of ODE,
from simple systems to large, stiff
problems.

Monte Carlo simulations

List of probability density functions (PDFs)
Monte Carlo sampling

Latin Hypercube sampling

parameter correlation settings,

Sensitivity analysis
Rank correlation coefficients are available
for tornado plots or correlation tables.

More advance SA methods in the Eikos
Toolbox
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Eikos, SA-toolbox

 Sensitivity analysis
— The study of how input factors impact a model
output

» Toolbox integrated with Ecolego
o State-of-the-art methods
» Stepwise workflow

» Speclalized tables and graphs illustrating
Input-output-relationships
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Sensitivity Analysis methods

» Screening methods — for initial analysis to
identify inputs that can be fixed (Morris)

» Graphical methods — to discover e.g. linearity
or monotonicity

» Correlation and regression analysis (for linear
models)

» Correlation and regression on ranked outputs
(for monotonic functions)

»Variance based methods — model free (FAST,
EFAST, Sobol)



N\
ALYA

m G Facilia
-. ¥ . Parameter

Database

| Database b [ i)
Values | Parameters | Dependencies | Export | Import!

Createingtance * Editselected instance £t selected value | () Search .|| Dependences - | [Tags -
Kd_SOIL_RZ [m~3/kgdw] = Element  Crops Vin Distribution  Nominal
Tags: AF
ll|[kd_sO1L_DZ [m~3/kgdw] il CO e O
[Tags: ARAD jAc [
CR_Pasture [kgdw/kgdw] Ac (Cereal 0.00316759...
[Tags: ARAQ lac Vegetables | 1.09939554, .,
sl Ac Roots 155599354,
uFood [m~3/kgfw] g
Tags: ha Cereal |0.00316785.
|lkd_PM [m~3/kgdw] Ag Vegetables | 1,99999994....
3gs: ARAO - g [Roots 7.20939367...,
[TC_Milk [d/L] Am
Tags: ARAO
Ire._Meat [d/kgfu] am Cereal |5.512000.
|frags: ara0 Am |Vegetables | 1.8399935 v
| [kd_sand [m~3/kgdw] Bl m ] ¥

Database browser

—

Excel sheets 11



AYA

SO Facilia

Parameter Database Q/A

* Instance has usability status
— Draft, Reviewed, Accepted

e Data review

 Different levels of permissions, user roles
— Administrator, Operator, Reviewer
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New In Ecolego 6

« Change In internal architecture — toolboxes
* Flow diagrams
 Scenarios

 Possibility to buy subscriptions instead of
perpetual licenses
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Ecolego 6 supports flow diagrams and
Interaction matrices

pstream] _(input from upstream

River

Deposition to sediment
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Output to
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Ecolego 6 support performing parallel
simulations for several scenarios

SCENnarios . X
Enabled  Mame Descripion 55 PS5
V] Winter ERENEE
V] Spring EREDm
V] Summer ERED
F Autumn :‘: :‘ilt
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Next version — focus on integration of tools and

QA/QC
A B md
Eceloge Gancept Ecolego Player

FEP .

Database
Parameter
Database ( )

Likos

16



Facilia

Functionalities adding QC/QA

System for error tracking during model
development, including units checking
(Available).

Sub-version handling for models (Available)

Import/export of data from quality assured
database (Available)

Report generator (Available)

System for review of models and
assessments (Next version)
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Examples of application

SFR repository, Sweden — near field-geosphere-
niosphere

« HLW repositories in Sweden and Finland

« Radon type repositories in Russia and Ukraine
« LILW repository in Slovenia

Vaalputs disposal facility, South Africa
Wolsong repository, South Korea

Borehole disposal concept, IAEA
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Vrbina LILW repository, Slovenia

Quaternary gravel (K=5E-3 m/s)

kst BN Clay top

— —— Sand backfill

== Silo concrete

Overpacks

Grouted waste

Miocene (K=5E-7 - 6.4E-8 m/s)
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Scope of the System Level Model
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Conceptual model of the near field
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Advection
Silo edge
Advection
Clay
Advection A
Advection S.ll.o
ceiling
Implementation
- Advection | Silo wall
of near field
top

model In
Ecolego

k

Advection

Leaching

Leaching

Leaching

Advection | Advection | Advection

Advection
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Groundwater flow model

A

Backfill sand - top ‘

Silo
' wall

Silo bottom

Cailing of silo |

Water flow in
all stages

Water flow
in 1st stage

Water flow in 2nd,
3rd and 4th stage
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Vaalputs, South Afric

Repositary

Radium Source ) Radon Source

Trench For
Radaon

Woaste Zone

Trench To Cover

\entilation

Cover Ta Trench

(COVEI’)

Cover To Slab

Slab To Cover)

| Concrete Slab |

Slab To House |

(House)

(Ventilation )

| T |
Wentilation Sink
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Wolsong, South Korea




