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The Study on the Quality Assurance of Performance Assessment
for the Disposal System

Shigeki Fusaeda* ! Ichiro Yanagisawa* ®. Kiyomichi Katsurai* % ,Noriaki Ueda*!
Masayuki Takeishi* !, Toshio Ida* ! ,Naocko Imamura*!

Abstract

The purpose of performance assessment of the geological disposal system in the
second progress report is to quantitatively evaluate the performance in the near-field.
For this purpose, validation of performance models and quality assurance of data used
in the performance assessment are important technical subjects. To achieve the subjects,
the quality of the procedure of analysis work and data acquisition work must be assured
in addition to the quality assurance of data, models and analysis codes. In addition, to
assure results of the performance assessment by integrating these qualities is an
important matter. .

The following studies have been performed in order to improve the computer
environment for controlling the quality information relating to the performance
assessment, and to develop the integrated quality assurance system which can give
reliability of the results of the performance assessment in the second progress report.
(1) The study of quality assurance framework.

In order to assure reliability of MESHNOTES3, we have carried out validation
analysis based on experimental data and insite data. And we have revised the quality
assurance manual in order to be applicable to preparing documents.

*  We have carried out validation analysis/planning based on the experimental data
-which is acquired from “Measurement of Apparent Diffusion Coefficient of ¥T¢ in
Compacted Bentonite with Fe powder”, and confirmed validity of MESHNOTES.

* We have added a postscript on the management of analysis documents to the
quality assurance manual. _

(2) The development of the quality assurance computer system

In order to improve reliability of the analysis results and to efficiently use the
quality assurance program, the quality assurance computer system on the basis of
analysis management system CAPASA has been improved as follows.

* Database for radionuclide transport calculations that can control geometry of
engineered barriers, data relating to glass dissolution and dose rate conversion
factors has been developed. ' .

* TIGER that calculates radionuclide transport in fissures and geochemical
calculation code PHREEQC have been incorporated into the CAPASA. Also,
interface programs to the database for the advanced version of MESHNOTE, which
calculates radionuclide transport in an engineered barrier, has been created.

This work was performed by Mitsubishi Heavy Industries, LTD under contract with Japan Nuclear
Cycle Development Institute. ’
JNC Liaison : Repository System Analysis Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works
*1 Products Development Section, Nuclear Plant Engineering Department
*2 Advanced Nuclear Plant & Nuclear Fuel Cycle Systems Engineering Section, Nuclear Plant

Engineering Department .
*3 Fuel Cycle Engineering Section, Advanced Reactor & Nuclear Fuel Cycle Engineering Department
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1.Introduction

One of purposes in the performance assessment of the geological disposal system in
the second progress report is to quantitatively evaluate the performance in the near
field. For the purpose, validation of performance assessment models in the near field
and the quality assurance of data used in the performance assessment are important
subjects.

To archive the subjects, it is necessarjr to select phenomena in the near field and to
clear the behavior of the phenomena through experiments and so on. In addition, it is
necessary to analyze the phenomena quantitatively by acquiring data; modeling the
phenomena, and developing analysis codes based on the acquired data and modeling.

In the view pdint of reliability and quality assurance of calculation results, it is
important to assure the reliability of process related to operation of analysis codes and
data acquisition in addition to the quality assurance of data, models and analysis. codes.
In addition, to assure the reliability of the results by integrating the quality of the
process is also important matter. '

In this study, in order to assure the relisbility of results of the performance
assessment in the geological disposal system, methods for managing and operating
information related to procedures and qualities to assure the quality of analysis codes
and data used in the performance assessment have been studied since FY96. And
quality assurance programs, which can reflect into work for the second progress, report,
has been created and maintained. In addition, to use the program efficiently in the
performance assessment work, an integrated quality assurance system has been
developed by reflecting the program into the analysis management system CAPASA
being used in the work for the second progress report.

In this fiscal year, based on previous results, the following studies have been carried
out in order to improve the computer environment for controlling quality information
related to the performance assessment and to develop the integrated quality assurance
system which can give the reliability of calculation results in the second progress report.
(1) Concerning the newest version of MESHNOTE, which calculates radionuclide

transport in the engineered barrier, calculations for validation and survey of
information for the knowledge base and the knowledge base system shall be
~ studied.
(2) Applicability of the quality assurance program created in FY98 shall be confirmed
by practically using in anﬂysis work for the second progress report. And according
to the practical use, the quality assurance program is improved in the friewpoint of

generalization.



(3)

)

Concerning parameters used in radionuclide transport calculations such as
geometry of the engineered barrier, data structure and the method of data
management shall be studied. And based on the study, improvement of the
database for radionuclide transport calculations shall be performed.

Concerning TIGER that calculates radionuclide transport in the fissure media and
geochemical code PHREEQC, data structure and data interfaces to another
analysis codes shall be studied. And based on the study, these analysis codes shall
be incorporated into the CAPASA.



2. Study of Quality Assurance Framework
2.1 Validation study and knowledgebase
2.1.1 Introduction
We have conducted some validation calculations for MESHNOTES that simulates
radionuclide transport in the engineered barieer. MESHNOTES is the post-released
version of MESHNOTEZ2. It can make it possible to specify various diffusion
coefficients for each radioactive element. We have summarized the validation
information for MESHNOTES3 such as actually mesured data from laboratory
experiment and natural analogue studies. And we have used the CAPASA system as
the calculation platform for MESHNOTES3 validation. The validation result is
summarized as the Verification and Validation Report continued to compile from last
year. The Validation results have been recorded on CAPASA database. So we can
check on visually the difference between this validation results and other calculation
result.

2.1.2 Detailed disscusion of the validation test cases and information
(1) INTRAVAL
We had put up the test case la from INTRAVAL Phase 1 and the MOL study
from Phase 2 as validation case studies for MESHNOTE3. This year, we have
continued the additional literatutre survey associated with these test cases. As
result, we have obtaion the second draft report (P.J.Bourke.etc, 1989) and final
published report (P.d.Bourke.ete, 1990} on test case la of Phasel. Detailed
experimental information and mesured raw data of test case la were described in
these reports. JNC INTRAVAL project team was participant to this test case
la(H.Umeki et al, 1991). Based on the secoﬁd draft report mentioned above, JNC
project team turn in validation results obtained through analitical technique of 1
dimension! advection-diffusion model to the INTRAVAL Executive Office.
Through this literature review, we can set up the concrete validation test case
for MESHNQOTE3. However, this test case .is intended to validate only the
diffusion model of MESHNOTES3. So it is imposible to validate other various
models realizing by MESHNOTES such as the participation, resolution and glass
dissolution model. And we can consider that a diffusion model based upon Fickian
law has ale;ady validated and applicability to acutual phenomena was acceped

from the standpoints of the scientific basis.

(2) Laboratory Experiment



We have surveyed the following laboratory experiments information that had

aleady conducted by JNC.

—Measurement of Apparent Diffusion Coefficient of ¥Te in Compacted Bentonite

—Migration Behavior of Pu Released from Pu-doped Glass in Compacted
Bentonite.

—Migration Behavior of Cesium Released from Fully Radioactive Waste Glass in

Compacted Sodium Bentonite.

| (3) Natural Analogue

In order to validate the radionuclide decay and multi-decay chain model,
participation/dissolution model of MESHNOTES, we have surveyed about mainly
Oklo ntural reactor (West Africa, Gabon). Oklo natural reactor is made up of
several reactor zones (RZ) numbered RZ1~16. RZ1~9 are located. at almost near
the ground surface and RZ10~14 and 16 are located several hundred meters below
from the ground surface. These RZ10~14 and 16 has been researched since 1981
and expected that there sre many kowledge for radionuclide transoport
(Hidaka,1994).

(4) Summary of validation information and difinition of test case

Based on the result of literature survey mentioned above, we have selected the
test case for validation calculation of MEHSNOTES3. As for INTRAVAL test case la,
we did not select as the validation case because it is useful to validate forl only
diffusion model.

The laboratory experiments conducted by JNC are useful for not only the
validation of diffusion model but also the validation of the other transport process
such as spatial different of diffusion coefficient in buffer material and glass
dissolution-diffuison coupling model. So we have selected MESHNOTES3 validation
test cases from these experiment test cases. -

.Finally, we consider that it is difficult to use the literature information associated
with Oklo natural reactor aimed to validate the. decay cahin, precipiation and
disolution model of MESHNOTES. So we did not select these information as

validation test case.

2.1.3 Validation Caluclation '
We have conducted some validation studies using existing data form two laboratory

experiments as bellow.



- Measurement of Apparent Diffusion Coefficient of *Tc in Compacted Bentnite
- Migration Behavior of Cs-137 Released from Fully Radiocactive Waste Glass in
Compacted Sodium Bentonite.

These case studies are based on the existing data from laboratry experiments and one
of the example case applyed the validation procedures described in the quality
assuranse manual to the actual performance assessment model. Unfortunatly, the
conceptual models of MESHNOTE3 and experimental system are not identical
completely, so we had to establish the various assumptions on the modelling of
experimental systems. Therefore, we can not consider through this work that the
radionuclide transport model through the compacted bentonite using in
MESHNOTES is completely validated. However, from the viewpoint carrying on the
interactive verification and validation for the model confidence builiding in the
development phase, we have got some helpful knowledge for the future work of
validation study. Validation sutudies in this work are usuful examples to recognize

what we have to do using limited information such as existing experimental data.

2.1.4 Knowledge base and Systemization
We have summarized some knowledge obtained form validation studies mentioned
above and discussed about the strategy for systemization as the knowledge base that
is able to refer in future analysis work for the simultaneous system. As for validation
knowkedge, we have especially summatized the following item on modelling of the
rlaboratory experiment systems.
-Simulation of the diffusion process in one dimensionai rectangular cartesian
coordinates system using MESHNOTES.
-Treatment of outside boundary condition for the closed system such as laboratory
experiment system.
Based on this information, we have discussed the systemization items that shuold
directly process or only refer on the CAPASA system. It is possible to extact these
modelling methods to the CAPASA systeni as the user helpful information when we
have to construct the model for simultaneous system in the.future work. But these
usage of MESHNOTES are above of the intend original use and uncommon case. So
we consider that it is not good strategy to systemize rigidly_ these knowledge on the
CAPASA system. Therefore the detailed information mentioned above were only

summarized on the document such as the verification and validation report.

2.2 Revised quality assurance manual



2.2.1 Explanation of operational method of quality assurance manual

We have explained on operational method of quality assurance manual to JNC
staff in this year. In order to enhance usability of quality assurance manual, We have
registered and installed quality assurance manual in the “ Technical information
management system for the second progress report (we called WBS management
system) " which is developed by JNC in FY 1997. It is possible to read information of
quality assurance manual (main document and abstract), and to read/modify WBS
which is prepared by JNC, under PC with WWW in the head quarters, Tokyo office,

Tokai works and Tono Geoscience Center.

2.2.2 Extraction for improve items of quality assurance manual

We have integrated and arranged improve items on status of quality assurance
activity from information of JNC staff. Analyst and team leader has a role of
preparation for the second progress report and the second progress sub-report. And
they have carried out analysis and preparation documents, using gquality assurance

manual for several months in this year. Integrated informations are as follows;

1)Relation to information of Excel fail which is used for scientific figure and
information of figure in word processor under PC environment.

2)Management for storage of analysis documents by using word processor.

2.2.3 Revised quality assurance manual _

We recommend that “total evaluation system for geological isolation research ”
which is developing by JNC, has a function of semi-automatic management for
documentation of analysis and numerical reduced data in document’s figure. We will
expect follows item, when JNC will adapt this management system for work of PA
analysis and design analysis.

(1) Documents will be stored in this system

(2)It is possible to assure on relation to document’s figure and reduced data, which

is transferred from calculation data.

(3)It is possible to obtain concurrent information on the information of geolog'ical

isolation research, when JNC staff will use this system.

(4)It is possible to apply scon ( This system will install on April or May in this

year. ).

We have added a postseript document management and numerical management



in document to “ 8.4 Analysis report” which is including guality assurance manual.



3. Development of Quality Assurance Computer System

3.1 Improvement of Database for Radionuclide Transport Calculations

In the last year, concerning parameters such as diffusion co-efficients used in the

radionuclide transport codes, data items and auxiliary information that shall be

controlled by databases was studied. In addition, based on the study, a database

controlling. the dataset was developed and the CAPASA was improved to use the

dataset.

In this year, concerning the following parameters, method of data management

has been studied and the database for radionuclide transport calculations has been

improved.

*  geometry of the engineered barrier

* data related to glass dissolution from the vitrified waste

* dose rate conversion factors in the biosphere

3.1.1 Management of Dataset for Geometry of the Engineered Barrier

The data structure of the geometry of the engineered barrier has been studied in
consideration of the use in the MESHNOTE. The geometry of the engineered
barrier is defined in PHYSICAL block of an input data, In accordance with the
format of the PHYSICAL block, data items controlled by the database are as

follows.

the height of the vitrified waste

the inner and outer radius of the buffer

the volume of the reservoir and mixing cell

the porosity of the buffer and mixing cell

In addition, the following items shall be controlled by the database to keep

traceability in the viewpoint of the quality assurance.

name
date

creator
traceablity info.

comment

the name of the dataset

the date when the dataset was created

the name of the person who creates the dataset

the identifier of the document described information
about traceability

comment describing the prerequisite of the data use

- Fig 3.1.1-1 shows the class structure of the engineered barrier geometry dataset

managing the above data The engineered barrier geometry dataset can be
connected to the PHYSICAL hlock of the MESHNOTE input by the common data

function of the CAPASA.



Property
name:PString dataset name
date:uint date
author:PString author
trace:PString traceability
comment:PString comment
valid:uint selection flag
K# class name
EngineeredBarrierProp ) attribute:type
glassHeight:double height of glass
bufferRadius{2}:double inner/outer radius of buffer KF
. subclass
reservoirVol:double volume of glass
bufferPorosity:double porosity of buffer class name
mixingVol:double volume of mixing cell attribute-type
mixingPorosity:double porosity of mixing cell yp

Fig 3.1.1-1 Class structure of Engineered barrier geometry dataset

3.1.2 Management of Dataset for Glass Dissolution

The structure of dataset for glass dissolution from a vitrified waste has been

studied in censideration of the use in MESHNOTE version2 and version 3. Data

items stored in the database are as follows.

the volume, surface area and density of the glass

the initial and rest glass dissolution velocity

- the dimension

sorption coefficients of Si in the buffer and the mixing cell
the solubility of Si

the initial inventory of Si

In addition, the name of the dataset, the date when the dataset was created and

so on shall be controlled by the database in the viewpoint of the quality assurance.

Fig 3.1.2-1 shows the class structure of the glass dissolution dataset that can

control the above data.
. The glass dissolution dataset can be connected to the GLASS block of the

MESHNOTE input by data interface programs in a similar way of the engineered

barrier geometry dataset.



Property
name:PString dataset name i
date;uint date
author:PString author
trace:PString traceability
comment:PString comment
valid:uint selection flag !

?

GlassDissolutionProp
glassVol:double volume of glass
glassArea:double surface area of glass
glassDensity:double density of glass
velocity(2]:double initial/rest glass dissolution velocity
dimension:double dimension
bufferSorp[2]:double soption coefficient (@~ 8) in buffer
mixingSerp[2):double ‘soption coefficient (@.~ 3) in mixing cell
sel:double o solubility of Si
inventory:deuble initial inventory of Si

Fig 3.1.2-1 Class structure of glass dissolution dataset

3.1.3 Management of Dataset for Dose Rate Conversion Factor
Dataset for dose rate conversion factoré are managed by controlling dose rate
conversion factors according to the geological conditions and the landform patterns
in consideration to the way of biosphere analysis in the second progress report.
Data items stored in the database are as follows.
* in-flow areas (surface water in a river and so on)
* landform patterns (mountain and so on)
*  groups (agricultural worker and so on)
* conversion factors
Concerning this dataset, the name of the dataset, the date when the dataset was
created and so on shall be controlled same ag the other dataset. Fig 3.1.3-3 shows
the class structure of the dose rate conversion factor dataset.
Performance assessor can evaluate dose rates of the each group and all of the
groups by the data interface program, the biosphere object, and the radionuclide
transport analysis code object with respect to the evaluation of contaminants in the

biosphere by using this dataset.
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in-flow
landform pattern

Property

name:PString
date:uint
author:PString
trace:PString
comment:PString
valid:uint

DoseRateProp

interface:PString
pattern:PString

| dataset
1

| date

P author

! traceability

| comment

j selection tlag
1

name

group

element
toGroups
DrGroup toElements
group:uint

Nuclide
Element —
: mass No, ||no:uint
name:PString state state:uint

| toNuclides

BrElement

factor

DrNuclide
rate:double

Fig 3.1.3-1 Class structure of dose rate conversion factor dataset
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3.2 Incorporation of Analysis Codes
In order to incorporate the following analysis codes into the CAPASA, survey of
data structure and development of databases and interfaces programs have been
carried out. '
» TIGER, which calculates radionuclide transport in Essures of host rocks
around the engineered barrier _
*  geochemical code PHREEQC, which calculates the composition of pore water
in the buffer
In addition, for new functions of the advance version of MESHNOTE that
calculates radionuclide transport in the engineered barrier, interface programs for

data connection to another code have been developed.

3.2.1 Incorporation of TIGER
(1) Survey of data structure

TIGER calculates radionuclide transport in the fissure media of the host rock
and the engineefed barrier with geochemical anomaly. Input data consists of a
primary input file, which defines geometry, and geochemical and hydraulic
conditions, and auxiliary input files, which defines geochemical conditions. Output
data describes concentrations and fluxes in fissures. Also, analysis conditions and

logs of execution are written into a log file.

(2) Development of database
Input data and output data are controlled by the class structure in object
oriented technology similar to other analysis codes which were incorporated into
the CAPASA. Data items controlled in the form of the class structure are as follows.
And Fig 3.2.1-1 shows the class structure.
* flux of radionuclides in fissures, junctions and zones (areas in the
engineered barrier)
*  concentration of radionuclides in ﬁssurés, junctions and zones
* pgeochemical anomaly strength in fissures and zones
*  mass in matrixes, mass in fissures and flux to matrixes when taking place
of matrix diffusion
The followings are considered when classes of the TIGER are designed.
+ reuse the existing classes for controlling data of other analysis codes like
MESHNOTE

* data accessibility and coupling analysis to other analysis codes



PresData

codeName:PString
codeVersion:uint
done:uint
inDat:Vstr<char>
outDat:Vstr<char>

:

TrPrecsData
title:PString TrData
pos:double
tolnps toDomains
TrSubFile toSres | TrDomain Md TrAnomaly TrNormal
name:PString | name:PString | out:uint
dat:Vstr<char> | domain:uint . unit:uint
toNormals
Nuclide
DataList no-uint Element
state:uint name:PString
# toDat
toTim - toDat - toNuclides
DataListl TrNuclide TrElement toElements

vall:Vstr<double>

Fig 3.2.1-1 Class structure of TIGER

(3) Development of interface programs

Interface programs have been developed which stores input and output into the
class structure described in Fig 3.2.1-1. The programs consist of a pre-processing
program, which is invoked before execution of a analysis code and stores input into
the database, and a post-processing program, which is invoked after execution of

the analysis code and stores output into the database.
(4) Development of data interface function

For data connection to analysis codes and the database for nuclide transport

calculations, method of the data connection has been studied and the following
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interface programs have been created.

@

data connection to ORIGEN2

This program can connect inventories of radionuclides in a vitrified waste
calculated by ORIGEN2 to INVENTORY block of the TIGER primary input.
data connection to PHREEQE

This program can connect solubilities of elements in the 'pore water

‘calculated by PHREEQE to SOLUBILITY block of the TIGER primary input.

data connection to MESHNOTE

This program can connect fluxes of radionuclides from an engineered
barrier calculated by MESHNOTE to NUCLIDE-SOURCE block of the
TIGER primary input.
data connection to MATRICS

This program can connect fluxes of radionuclides from a host rock around
the engineered barrier calculated by MATRICS to NUCLIDE-SOURCE block
of the TIGER primary input.
data connection to TIGER

This program can connect fluxes of radionuclides from an area specified
by the user calculated by TIGER to NUCLIDE-SOURCE block of the TIGER
primary input.
data connection to Element dataset

This program can connect half-lives of radionuclides in the Element
dataset to DECAY block of the TIGER primary input.
data connection to Inventory dataset

This program can connect inventories of radionuclides in the Inventory
dataset to INVENTORY block of the TIGER primary input.
data connection to Solubility dataset

This program can connect solubilities of elements in the Solubility
dataset to SOLUBILITY block of the TIGER primary input.
data connection to Distribution coefficient dataset

This program can connect distribution coefficients of elements in the
Distribution dataset to SORPTION block of the TIGER primary input.
data connection to Diffusion coefficient dataset

This program can connect diffusion coefficients of elements in the
Diffusion dataset to EBS-PHYSICAL block, ROCKTYPE-PHYSICAL block
and CHANNEL-PHYSICAL block of the TIGER primary input.
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(5) Development of modules for TIGER
The following modules have been developed similar to other analysis codes
incorporated into the CAPASA.
Input creation module
Input view module
Output view module
Trend module
GA trend module
Data edit module

©0® 666

In addition, Analysis code management module and Template data management
module have been improved in order to control analysis codes and template data
relating to the TIGER.

3.2.2 Incorporation of PHREEQC
(1) Survey of data structure

PHREEQC can perform a wide variety of geochemical calculations such as
sorption, ion-association and transport in addition fo the calculations that
PHREEQE can perform., But, the PHREEQC is being used for calculating the
composition of pore water in the buffer. Therefore, as incorporating the PHREEQC
into the CAPASA, the use of such a calculation is considered.

Input of PHREEQC consists of an input file describing the composition of the
initial solution, reaction .conditions and so on, and a thermodynamic database file.
Output is specified by ‘users prior to invocation of PHREEQC and describes the
composition of the solution and saturation indices of minerals before and after

reaction.

(2) Development of database
Data items controlled in the form of the class structure are as follows. And
Fig 3.2.2-1 shows the class structure. -
* condition and composition of the solution after reaction
*  concentration and activity of the species after reaction

*  saturation index of the minerals after reaction
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PresData

codeName:PString
codeVersion:uint
done:uint

inDat: Vstr<char>
outDat:Vstr<char>

>

PceSelution

name:PString
pH:double
pe:double
wateraAct:double
ionStr:double
waterMass:double

{3) Development of interface programs

alkali:double
. ) totalCo2:double
PcPresData toBlocks PeBlock toSolution | temp:double
- ; eleBlnc:double
dbName:PString title:PString itruint
dbVersion:uint totalH:double
totalQ:double
AnalysisLib toMineral
nam:e:P Stfrmg PcMineral Element
version:uint -
typesint n-ame:PStrmg name:PString
valid:uint si:double
comment:PString
. toElements
oo JeiSRecies
toDat PeSpecies ) PeElement
name:PString mol:double
DataBag mol:double
dat:VStr<char> act:dnuhle

Fig 3.2.2-1 Class structure of PHREEQC

toElements

A pre-processing program and a post-processing program which store input

and output into the class structure described in Fig 3.2.2-1 have been developed

similar to the TIGER.

(4) Development of modules for TIGER

The following modules have been developed similar to other analysis codes

O e

incorporated into the CAPASA.
Input creaﬁon module
Input view module
QOutput view module
Result view module
Data edit module
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In addition, Analysis code management module, Template data management
module and Thermodynamic DB module have been improved in order to control

master data relating to the PHREEQC.

3.2.3 Improvement of Functions for MESHNOTE
The advance version of MESHNOTE, which calculate radionuclide transport in
the engineered barrier, has been developed to manage the time-dependence and the
space-dependence of the solubility, sorption coefficient and diffusion coefficient.
Therefore, interface programs, which are used in the common data function, have
been improved for the new functions of the new MESHNOTE.
@ Interface program for Solubility datastore
This program can connect solubility datasets in the database for
radionuclide transport calculations to the area and time switch of MESHNOTE
input specified by users.
@ Interface program for Distribution datastore
This program can connect distribution coefficient datasets in the database
for radionuclide transport calculations to the area and time switch of
MESHNQOTE input specified by users as linear sorption coefficients.
® Interface program for Diffusion datastore
This program can connect diffusion coefficient datasets in the database for
radionuclide transport calculations to the area and time switch of MESHNOTE
input specified by users.
@ Interface program for PHREEQE
This program can connect solubilities of elements in the pore water
calculated by PHREEQE to the area and time switch of MESHNOTE input

specified by users.
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4. Summary
In this study, methods of management and operation of information relating to the
quality and procedures to assure the quality of analysis codes and data used in the
performance assessment have been studied since FY96. Also, the quality assurance
program that can be reflected to the second progress report has been created and
maintained. In addition, to use the program efficiently in the performance assessment
work of the second progress report, an integrated quality assurance system has been
developed by reflecting the program into the analysis management system CAPASA.
In this fiscal year, based on the previous results, the integrated quality assurance
system, which can give the reliability of calculation results in the second progress report,
has been created by improving the quality. assurance program and the analysis

management system. Results in this fiscal year are as follows.

(1) Study of Quality Assurance Framework
(a) Validation study and knowledge base
Based on the laboratory experiments conducted by JNC and some public data,
we have performed some validation calculations and planning for MESHNOTES3
that simulates radionuclide transport in the engineered barriér. The validation
result is summarized as the Verification and Validation Report continued to compile
from last year. The Validation results have been recorded on CAPASA database. So
we can refer visually the difference between this validation results and other
calculation result. And also we can get some warning messages from the CAPASA.
{(b) Revised quality assurance manual |
We have gathered information associated with quality assurance activities from
JNC performance analysts. And also several revision items as following were added
to the quality assurance manual (See ”8.4 Analysis report”)
* document management

* numerical management in document

(2) Development of Quality Assurance Computer System

(a) Improvement of database for radionuclide transport calculations
The data structure and data management methods of the following parameters

used in the performance assessment have been studied and databases have been
created.
*  geometry of the engineered barrier

* data relating to glass dissolution from the vitrified waste

.18 -



*  dose rate conversion factors in the biosphere
In addition, interface programs that can allow to use these data in performance
assessment models have been developed.
(b) Incorporation of analysis codes
In order to incorporate radionuclide transport code TIGER and geochemical
code PHREEQC into the CAPASA, the survey of data structure and the
development of databases and interface programs have been carried out. In

addition, interface programs for data connection to other codes have been created
for the advanced version of MESHNOTE.
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