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General QA Requirement and Responsibilities

QA Requirements ⇒ To be Practical
- Traceability- Traceability
- Reproducibility
- Scientific Defendability

Responsibility ⇒ To be Practical
Management – Resource Allocation
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Management Resource Allocation
- Execution - Check 
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QA Requirement : Key Concepts by SNL

• Traceability
- understanding the source and justification of data and 
other inputs that generate conclusionsother inputs that generate conclusions

• Transparency
- being able to follow the decision points, logic, 
calculations, and operations that produced results

• Reviews
- ensuring that technical, quality, and managerial 
reviews are performed and comments and resolved

R d ibilit
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• Reproducibility
- being able to reconstruct the results

• Retrievability
- being able to retrieve associated documentation

QA Procedure and Important Component in 
Laboratory Studies

Planning & Review→ Execution → Results & 
Di i & R i R fl ti t D i d PADiscussion & Review → Reflection to Design and PA

Important Components for Stakeholders 

Examples;
- Documentation (TR, Literatures, Manuals) – Review  

System in Directorate Exists.
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System in Directorate Exists.
- Manuals
- Databases
- Standardization of Experimental Methodologies
- Others
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An Example – Documentation 

We can search and browse of JAEA’s research results by JOPSS.
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Burial

Passivate?F
T

High Tem.(~100℃）
Aerobic

Corrosion Scenario

An Example - Manuals
Assessment of Lifetime of Carbon-Steel Overpack 

General 
Corrosion

Pitting Corrosion
Crevice Corrosion

O2 Consumption

SCC*1?
TF

O2 Reduction

H2O Reduction

Aerobic

General 
Corrosion
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HE*2
T

Achievement of 
Required Lifetime

F

Penetration
*1 SCC: Stress Corrosion Cracking
*2 HE: Hydrogen Embrittlement

Low Temp.(～50℃）.
Anaerobic
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Corrosion Test Measurement of Corrosion Depth

Data Production : Experimental Procedure and Analysis

An Example - Manuals
Assessment of Lifetime of Carbon-Steel Overpack 

Weight-loss Average Depth

Maximum Depth
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Extreme Value Statistical Analysis of Measured Maximum Depth
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x(mm)

Estimation of Maximum 
Depth of Overpack

Example: Soft Rock System,
Vertical Emplacement

Procedure of Estimation for General Corrosion Depth due to Oxygen 

O2:156mol
O2:542mol

An Example - Manuals
Assessment of Lifetime of Carbon-Steel Overpack 

p

6

8

10

on
 D

ep
th

 C
al

cu
la

te
d 

by
 

e 
St

at
is

tic
al

 A
na

ly
si

s
nt

al
 D

at
a,

 P
（

m
m
）

Upper Limit
P=Xave+7.5Xave

0.5

Total Amount of O2 in Buffer and 
Backfill：700mol

Total Amount of Corrosion of 
Overpack：1400mol
2Fe+O2+2H2O=2Fe(OH)2

O2:156mol
Total: 698≒700mol

8

0

2

4

0 0.2 0.4 0.6 0.8 1

Average Corrosion Depth, Xave（mm）M
ax

im
um

 C
or

ro
si

o
Ex

tr
em

e 
Va

lu
e

of
 E

xp
er

im
en

Relationship between Average Corrosion 
Depth and Maximum Corrosion Depth

Maximum Corrosion Depth：11.8mm
P=Xave+7.5Xave

0.5

Xave=1.8mm

Average Corrosion Depth：1.8mm
(Overpack Surface Area: 55129cm2)
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Geochemical conditions Repository concepts/designs

Uncertainty factorsImplementor 
and regulator 

Stepwise 
disposal 

Integrated Approach for Sorption/Diffusion Parameter Setting for PA
An Example - Database

Mechanistic ModelExperimental Data
Acquisition

needs program

- QA/classification- Standard 
experimental

Sorption/Diffusion
Database

- Thermodynamic 
so ption model

9
Kd/De dataset for PA

(including estimation of the associated uncertainties)

- Conversion 
method by  
Scaling Factor

experimental 
method

- In-situ and 
intact 
system

sorption model 
and database

- Surface species 
by spectroscopy  
(EXAFS etc.)

RN Parameter Setting in H12 PA and Related Database

Buffer(Bentonite) Host Rocks

Groundwater comp.Porewater comp.Groundwater 
chemistry Geochem TDBPorewater model

An Example - Database

chemistry

RN solubility

Sorption

RN solubility/Species

- Geochem.-TDB- Porewater model
- Geochem.-TDB

Kd setting Kd setting

- RN-TDB
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Sorption

Diffusion

Kd setting Kd setting

De setting
- exp. De(DDB)

De setting
- exp. RN De(DDB)
- exp. HTO De

- exp. Da(DDB)
- exp. batch Kd(SDB)

- exp. batch Kd(SDB)
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RN Migration Database on Web

RN migration database has been 
provided on Web since Aug. 2003.
http://migrationdb.jaea.go.jp/

An Example - Database

Thermodynamic Database(TDB)
includes RN TDB to calculate solubility and 
species, which is available for geochemical 
codes such as PHREEQC, EQ3/6 etc.

Sorption Database(SDB)
compiles RN distribution coefficient(Kd) 
measured by batch method for EBS 
material and various types of rocks.
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Diffusion Database(DDB)
compiles RN diffusion coefficient(De/Da) for 
EBS material and various types of rocks.
(available on Web since March, 2007)

Number of registration member;
570 (331;Japanese) (in Nov., 2008)
*charge free registration

Sorption Kd Database (JAEA-SDB)
An Example - Database
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- RNs; HLW PA-related 22(+15) RNs 
- Solid; major rocks, bentonite
- 24,000 Kd data
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Evaluation of Reliability of Kd data in the SDB

SDB is extensive compilations of Kd data
more than 24,000 Kd data from open literatures
a great variety of Kd values under various conditions 
quality assurance(QA) in experimental methodology

An Example - Database

QA/classification criteria
I ) Completeness of 

documentation 
II) Quality of reported data

(exp. methodology, etc.)

Checkpoint 
(criteria II)

Weighting 
factor

II-a Solid phase A～C/D x 2
II-b pH A～D x 8
II-c redox conditions A/B～C/D x 8
II-d final solution comp. A/B～C/D x 8
II-e temperature A/B～C/D x 1
II-f solid/liquid ratio A/B～C/D x 2
II-g sorption ratio A～C/D x 2
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III) Consistency of data
(comparison with related data)

II-h Initial RN conc. A～C/D x 8
II-i phase separation A～C/D x 8
II-j reaction time A/B～C/D x 2
II-k agitation A/B～C/D x 1
II-l RN loading A～C/D x 2
II-m reaction vessel A～C/D x 1
II-n Uncertainty estimates A～D x 2
II-o Parameter variation A～D x 8

Strongly related to data 
production (experimental 
procedure and 
documentation) 

measured Kd

Kd data in SDB

exp. condition

Kd Data Sources(SDB)

Specific PA Conditions
(Host rock/groundwater)

Application of SDB to Kd setting for PA
An Example - Database

Scaling Factor
- solid
- solution
- RN, etc.

PA condition estimated Kd

Approach
in H12 PA

Qualitative
evaluation of
data trends

(expert judge)

Selection of reliable
Kd data by checking 

quality level
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PA related Kd setting
(for specific geochemical conditions)

Kd dataset for PA
(including estimation of the associated uncertainties)

( p j g )
Semi-quantitative 

estimation by scaling
to PA conditions

Quantitative estimation
by Thermodynamic 
sorption models/DB
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An Example - Standardization

Standardized Measurement Method of the Distribution 
Coefficient on the Sorption Process by AESJ
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An Example - Standardization

Standardized Measurement Method of the Distribution 
Coefficient on the Sorption Process by AESJ

16
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An Example - Standardization

Standardized Measurement Method of the Distribution 
Coefficient on the Sorption Process by AESJ
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An Example - Standardization

Background TR for Standardized Measurement Method of the 
Distribution Coefficient on the Sorption Process by AESJ

18
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Cs Retention in Intact Rock；Multi-curve analysis
tracer-depletion curve breakthrough curve
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Proposal to Revise the Present Standardized Measurement
Method of the Distribution Coefficient on the Sorption Process in Compacted / Intact System

An Example - Standardization

Inlet
reservior

Outlet
reservior

Rock 
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depth profile
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Three curves were all 
simulated simultaneously by a 
conventional transport model 
with one set of diffusion and 
sorption parameters. 

reliable retardation 
parameters in intact 
rock samples. 
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Uncertainties in TDB Development

Application to Probabilistic Assessment  
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Solubility (mol dm-3)

An Example : Probability of Se Solubility Based on Data Obtained in NUCEF-JAEA and 
Other Uncertainty Information (NUCEF REVIEW, No. 13(2008), in Japanese)
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How to Treat Uncertainties in Data for PA

• Uncertainties can be Derived at Various Stages, 
However it’s not Clear How to Reflect to PAHowever it s not Clear How to Reflect to PA,
Deterministic or Probabilistic ?

• What’s the Priority in Data Uncertainties?

TDB   low priority ?
SDB   high priority ?

for Example;

21

g p y
DDB   low priority ?

•
•
•

What’s Relation between Laboratory Studies 
and Uncertainties in PA?

- FEP - Documentation
- Model
- Data
- Parameter

- Manuals
- Database
- Standardization
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How to Prioritize the Task / Work 
for Uncertainty Analyses?
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What Do We Do for QA Practically ?

- It’s Very Hard and Time Consuming Only to  Maintain 
QA Requirements and ResponsibilitiesQA Requirements and Responsibilities. 

- Practical and Simple Solutions Exist ?

- What’s the Practical Objectives of This Workshop ?
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