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. |Observation
Experiment

Theory <

Computing

Time-independent Boltzmann Transport Equation

Q- V7@, BV 3, (7, E)lF, O, E)
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where:
- f7,8,£) - angular flux at location7 with energy £, direction &
- %,(.E) : total macroscopic cross-section at energy £
* ¥ [.o06, £ £) scattering cross-section from E'to E

Outline of Presentation

» Role of basic data, codes and integral experiments
for model development, evaluation/validation

» Where can these tools be obtained from?
— OECD/NEA, NSC, Data Bank
— IAEA, RSICC, ESTSC, National Organisations
— Computer Program Service
— Access to services
* How to request the codes and associated data
~ Forms, etc. ~ ‘

e Measurement: '

Data are the starting point -

a signal from reality -

f.e. from the physical world
Modelling: '

a matter of scale / dimension
Sensitivity Analysis:

a guide to constructing models
o Uncertainty Analysis:

building confidence in the mode/
o Microscopic phenomena = macroscopic
behaviour in technological applications

Particle transport methods

“+ Monte Carlo: MCNP, KENO, McBEND,

TRIPOLI, MORSE, EGS4, PENELOPE,
MONK, ITS, FLUKA, LAHET

« Deterministic discrete ordinates: ANISN,
DOORS, DANTSYS, PARTISN, TWOTRAN,
CEPXS/ONELD




The only certainty concerning the scientific data,
measured or-calculated, is that they differ from their
true values.

_ Reasons:

- experimental errors, unperfect instruments, counting
statistics, approximations used in modelisation (geometry,
material composition), calculational methods and physical
theory.

Predictions of measured data can be only based on weighted
averages of all possible true values. Weights and averages

represent probabilities and expectation values.

Iron total cross-sections in 640 group
structure
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Expressing uncertainties

In practice an experimental result is usually charactenzed
by its mean value and standard deviation:

(x):*: Ax

where

(Av)* = <(x—<x)f> ...variance of x
Standard deviation (A or 6)
Normal (Gaussian) : + 1 6 ~ 68 % confidence level

+26~95% - “ -
Flat distribution: *1c6~58% - “ -

Iron total cross-section - point data
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Probability theory

Applied long time ago to repeated observations of random
variables (coin tossing):

ER%

Extension to physical quantities which are not random
variables: the probability distribution indicates how plausible
various possible values are.

(=201}
(x) = Ixf (x)dx
Zs-

f = probability distribution function

Example
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Tools, their Relation and Procedures for System Modelling

Evaluated nuclear
and chemical data

Application data
libraries

Computer Programs
& Models

Modelling integrai Experiments
Results Data

N/

Feedback Standard Problems/
E:—‘__‘] -Uncertainty Analysis

Benchmarks and
standard problems (1/4)

+ Crucial issues of reactor physics, shielding,
criticality safety etc. for reactor and fuel cycle
installation design:

— Assessment of calculational tools
- Validation of nuclear data performance’

« Developing an approach of global method
and datawalidation, using integral
experiments

Benchmarks and
standard problems (3/4)

+ Categories of comparisons

* blind benchmark comparison

» model comparison

» code comparison

« comparison of the use of the codes

" Computational tools needed

*» basic data
» computer codes

» integral experiments - benchmarks
and reference solutions

Benchmarks and
standard problems (2/4)

» Types of benchmarks

— theoretical or computational benchmark
— experimental benchmark
— hybrid theoretical/experimental

Benchmarks and
standard problems (4/4)

= Highly sophisticated experimental techniques have been
developed and used in order to reduce uncertainties and
to allow the definition of resulting bias factors, design
margin or cross-section adjustments, which could have a
clear impact on cost reductions and safety improvement.

» Past experiments contribute to the present state-of-the-art
in designing existing reactors or fuel cycle installations.
They provide the record on which development and
validation of present data and methods are based.

« will certainly be extremely useful in the future in assessing
promising new design and concepts.



What is the OECD

SGOPE OF WORK PERFORMED

% Hensral Econowmic Policies

» Tratie policies

o Finangial, Fiscal 8 Enterprise affairs
o [nory] «——

« Environmental Policics

Food, Agriculture & fisheries

Soclal Aitairs, Manpower & Education
Science, Technslogy & Industry
felations with Non-Member Couniries
Public Management

& % ¢ @ @

OECD/Nuclear Energy Agency Member Countries

@R Australia e H France E‘ Japan E’Slovak Republic
Austria Korea Spain

Belgium Luxembourg@ Sweden

Mexico Switzerland
@ Netherlands

Morway
[ J
Portugal E United States

Czech Republic
By Denmark Ireland ®
Finland Italy

® Not members of the Data Bank

Topics

Acquisition / Testing «—| Country specific

R statistics is distributed
Dispatches —
¢ Innovation and evolution of the service
Tools for 3D codes

Workshops/Training Courses

Service to IAEA-non-OECD

OECD Nuclear Energy Agency Committees
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The Nuclear Energy Agency

The Nudser Energy Agency (NER) is a spectalised agency within the Srganisation fior Esencimis Co-oparation and
Development (GECD), an intergovernmental crgantzation of industrisiised countries, basad in Pars, France.

The NEA mission

The misston of the HEA is.to 2581t its Member countries in maintaining and further devaloping. through
international co-operation, the scientfic, technological and legel bases required For the safe, ervironmentaily friendly
ant goonomicsl Use of nudsar energy for peaceful purposes, To achieve this, the MEA works as: & forum for sharing
inforination end experiencs ahd prometend internsticnsl co-opsration; A centre oF excellenos which helps Merber
countries te pool and mainkain their technizal expertise; a vehicla for feciitating peicy analyses and developing
Ronsensus Hased on its technical work,

The NEA's current membership consisss of 26 countries, In Europe, Morth Amsrica and the Asia-Pauifis regiors

Epustralis D France 1 .: 6pan ﬁ @lovek Republic
] sugtria 1] Sermany ! = seoin

NEW OPTIONS PROPOSALS FOR
ADDITIONS

AUmOR HEEEN RS ARRE R

»\ | WORKSHOPS
% % SEMINARS




Cooperative
Agrecmens

Case-by-case or

bi-lateral Agreement Cooperative Agreement

Cooperative Agreements

ENERGY SCIENCR and TECHNOLOG
SOTTWARE CENTOR
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Computer Program Services

Rules for Requesters from non-NEA Data Bank countries

1 your country is NOT a miEBEFbF t o nsult the nominated establishment in your
country (see LIt AGRENEA Pty Bank Novanated Extablishimefits). if there is no nominated establishment in your
country, contacts re of the following centers:

For all codes of US origin with ESTS- , NESC- and USCD- prefixes please contact:
Energy Sclence & Technology Software Genter

Kim BUCKNER

V. $, Depsrtment of Energy

Energy Sclence and Technology Saftware Center

P.O. Box 1020
OAK RIDGE, TN 37831-1020

U.S.A
E-mall: ESTSC@adonis.ostl.gov

For all codes of US origin with PSR-, CCC-, DLC- and USCD- prefixes please contact:

Radiation Satety Infermation Computational Genter

http://iwww-rsicc.ornl.gov/rsic.htmi |

G TOR

QAK G NN iy

SAFETY TION TIONAL

RSICC

P. 0. Box 2008, Oak Ridge, TN 37831-6362 USA'
Phone: 866-674-6178 Fax: 866-574-6182
IEER L N

http:/iwww.nea.fr/html/dbprog/
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Data Bank Computer Program Services

About Computer Program Services mputer Program Abs!

5 We provide

ilabde ram s

TIPS for sarching materiz

Related information

Perchmarks ard

e e R T

Huclear Encray Piucinr Seience] * Dsis Broh - Ml Do | heies O [CompuberProg

List of non-NEA Data Bank Nominated Establishments

P.R.OF CHINA T i
MOROCCO ] .
MOZAMBIQUE
MYANMAR (BURMA)
NAMIBIA

You mNEWZEALAND it
U IANICARAGUA i

NIGERIA i
[PAKISTAN e - Beglatmation
PANAMA i

PARAGUAY

PERU
PHILIPPINES
POLANI

OLAND
PRINCIPALITY OF MONACO
aTn

Bifriaftier=] QBLNE L L7 Saarcl - SHemay! 1 Rediptee ]

s Scigncs| O Bank | Nucteo Dt | Chomicr O [SompumrProgs

P.R. OF CHINA
ame GE ZHIGANG,Hr. Tei:+86 10 6935, 7275
Chinese Buclear Daca Centre Fax:+86 10 6935 7009
.0, Box 275-4L - Ial:gezgbuipse.clee.ac.cn

102413 Beijing

The Nuclear Energy Agency Web site fs mirrored at
‘env.pcdnen.org aud at ww.nea b
You may find thal one of the two sites has 2 much faster acveys for you,

NEA Home - Programpues - Publieations - Practieal infrmation
ho to coniact?- Seach the Site - What's New? - Qther Linls - Bezistration



| /dbprog/categ-r.html
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Environmental and Earth Sciences - Impact of Nuclear
Activities onto Environment - Category R

@ Bnvironmental impact stusiss, geology: seistolog
tiosrironmantsl systams snalyses, matedrolgical ca

q«’aph,/kl( s caiculat
airborne paiticulate matter, climatology, etc. (full i)
& radioactive waste Management Studies - Saciogical Disposal

© Disparsion of taxic materials

& Rasiation Dosimetry, Biosphars Modeling
& The QECD/NEA THERMOCHEMICAL DATA BA%?E (TOB) BROIECT

The objective of the TDB pm]ect is lu to make available a i internaity
y chemicat ‘database of selected

chemical elements.

g Dec 2003 CPS e-nuwslotter - Ticrasoll tRmek Bxplorer "

and a SUmIMery on CD-ROM.

« MCNPX.ESIING Coursh |, Intermediate Level, 6-10 October 2003, Uritigréity b Stiittgsrt , Rechérizentrui ,
Allmandring 30, D-70550 Stuttgart, Germany

» Iritépriational Cor Hice on. Supe ) it , 22-24 September 2003, Paris,
France

» SLOBAL 2003 Conférérie on future nuclear energy systems and their fual cycles, 16-20 November 2003, New
Oriaans, Louisians, USA

Workshops, Tralning Gourses & Tutorials planned for 2004:

 For 2004 Training Courses on PENELGRE and TRIPOLI4 are planned, Announcements for possibla courses on
PP , WEHER , SCALES and others wil be made 1ater. Future courses, tuterals stc. will e held gepending on
user interest ang participation. For more information please contact : Sartori@nes.fr

Meetings by the ! & Data Bank

1eetingEiEEIEAGE for the next two yesrs and of interest to clients of the Computer Program Service

n particular we signal here:

& Reactor Fliels , 8-11 March 2004, Ab
ing UERS: 10} With ANGITORICE o
land, Portugal

n-Provence, France
adiistion Protection

wl Egnference onRa
), 9-14 May 2004, Madeira
News from the OECD Nuclear Energy Agency (VEA)

The IgEREEISSUE of the NEA on-iine bulletin.

/dbprog/search.htm

Computer Program Services
Search programs by key words

The NEA Data Bank Computer Programs Abstracts catalog can be searched without restricti
retrievals of programs can only be made by officials of nominated establishments (see Hijii g

jawever, requests and
g4 YEsi:

YEAR 2000 (Y2K) STATEMENT

Enter words dr phrases, separated by commas:

[Mone Cergl =

rhvttp://www.nea.fr/html/dbprog/NewsIetter/Whatsnew.htm

v Gl v

CECDINEA QT Banic

Computer Program Service {CPS) E-Newsletter
No, 16, December 2063

Goriipuser PIOGTAH E4HIES of the OECD/NEA Duta Bark.

2 B relsted nformation

ourses & TIorsls,

“Naine Bscription : !
IRPHE/BEW-55- IRPHEBEW-
LaTTICE Edtticn) !

CRBHESSASAN Rasotor Physics Experments canisd out in Japan (isw)

WK SNEAK

o . Primary Documantation

. i<Revised diton?
EA1713/01  FIRPHE/RRR-SEG Reactor Physics EXRenmEnts from Fast-Tharmal Gouplad Fadility RRR-SEG,
| Rossendorf (New)
MEAS1714701  LIRPHE/STEK Réactor Physics Experiments from Fast-Thermal Colplad Faciity STEX, Petten
(ew)
4j0 " EATIRREVBLERRARE, oot ehyles ond Hadioiogeal $ak 6 &coirons -2 i Gisicdd
o)
NEA-171€/01  ITRIPOLI~5.2 Cuupred Neutron, Photon, Electron, Positron 3-0, Tine Dependunt ponte-
‘Certo, Transgort Calculation (Hew)
NEA-163C/07 22 8WRIT W Turbine Trip Trensiens Genchmar Bdsed on pesch Botiom B (Revisod
Euition)
RERITRS 0N 22 PWR-MSLE WA Main Sican-Line Break Benchinarks. Cauciod Nauirnics Thormd

r/science/meetingsl 1

Meetmgs and conferences organised/sponsared by the
Science C ittee and the Data Bank

List of Meetings
» 2002(Last updated: 04-Nov-2002)
Jan | Feb Mar  Apr May Jn W Aug sep o Now Dec

» 2003488 (Last updated: 13-June-2003)
Jen  Feb Mar  Apr HMay un o Aug sep o tov Dec

200 1(Lsst upamd us S-tay-2003)
Jan Apr My un W Aug sep ot mev Dec
« 2005(Last updated: 09-May-2003)
Jan - Feb Mar  Rpr May un M A Sep oct Ny Dec

/dbprog/benchmarks.htmi

wgw
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REA Data Bank Computer Program Services
Benchmark Experirments for Data and Gode Validation
Benchmark Validation Patabases (NSC):

Safety-Benchmark Evaluation Project

"
lelding Integral Benchmark and Database (F&IEH)
International Reactor Physics Experiments Project

Data and reports from.joint research projects related to Nuclear Safety (CSNI):

« ECUM: CSNI Code Validation Matrix Integral Test Data
. ETCKM CSNI Code Validation Matrix Separate Effects Test Data
CSNI Code Validation Matrix on-line (requires password)
VERIPrafedl: Experiments for transient anelysis of VWER-1000 reactors project (avallable to participants)
. B experiments relevant for accidents mansgement (available to participants)
o JRSN Dl : High bumup fuel behaviour in RIA conditions (available to participants)
o KASPUAVErofest: High bumup fuel behaviolr In RIA conditions (avallable to OECD countries and Russia)

Evaluated Nuclear Data Processing and Visualisation:

« BUiG¥ General Nudlear Data Processing System for Files in ENDF Format,



http://www .nea frihtml/dbprog/njoy-links.html _l

Links to NJOY Web Pages and Sites

NJOY: Data Processing System of Evaluated Nuclear Data Files in ENDF format.

« NJOY official Web Site

« Understanding NJOY

o NJOYS9 Issue Tracker

o MIOY Listserver Archive (NE& Data Bank) (March 2000 ~ present)

« NJIOY MNotebook (RSICC)

e Proceedings of the Seminar on NJOY and THEMIS 1989

o Praceadings NJOY91 & Themis Seminar 1992 ’

» MIOY User Notes Archive (1991-January 2000)

o MNIOY-2001 Workshop and User Group Mesting Proceedings 15 May 2001

Benchmark experiment data bases

+ Significant saving results from disseminating a
standard benchmark set to be used worldwide.

A framework for professionals that use the standard
benchmark set to validate and verify modeling codes
and data for radiation transport, criticality safety and
reactor physics applications guarantees a ‘
comparative set of analyses.

* It represents also a good basis for pinpointing
important gaps and where efforts should be
concentrated.

SINBAD - an International Database for Integral Shielding
Experiments - List of Experiments and Links to Abstracts

Objective: validation and Benchmarking of Computer Codes and Nuclear Data used for Radiation Transport and Shielding
Problems Presarvation of a unique set of experiments for the needs of today and tomorrow.

Co-ordinators: OECD Nuclear Energy Agency (NEA) and Radiation Safety Information Computational Center (RSICC)
Contributors:

» AEA Technology (AEAT),
+ Comissariat a I'Energie Atomique (CEA),
» EC Joint Rasearch Cantre (ISPRA),
« Ente per le Nuove Technologie, LEnergia e fAmbiente (ENEA),
» Forschungszentrum Kadsruhe (F2K),
« Georgia Institute of Technalogy (GIT),
« Instituts of Nuclear Techniques, Technical University of Budapest (TUB),
« Institute of Physics and Power Engineering, :
« Interfaculty Reactor Institute (IRI), Delft University of Technology,
« Japan Atomic Energy Institute (JAERI),
s Jozef Stefan Institute (IJS),
« Los Alamos National Laboratary (LANL)
« National Instituta of Standards and Technology, Gaithersburg (NIST)
« Oak Ridge National Laboratory (ORNL),
-« Paul Scherrer Institute (PS1),
+ Resgarch Centre Mol {SCK-CEN)
« Technische Universitaet Dresden {TUD),
« University of llinois,
+ University of Osaka,
« university of Pavia,
» University of Tokyo,

and many experts who have contibuted to the compilation, validation and review of the data,

Benchmark experiment data bases

The OECD/NEA Nuclear Science Committee (NSC) has
identified the need to establish international databases
containing all the important experiments that are available
for sharing among the specialists and has set up or
sponsored specific activities to achieve this.

The aim is to preserve them in an agreed standard format
in computer accessible form, to use them for international
activities involving validation of current and new
calculational schemes including computer codes and
nuclear data libraries, for assessing uncertainties,
confidence bounds and safety margins, and to record
measurement methods and techniques.

NSC sponsored projects

» SINBAD - Radiation Shielding Experiments

* ICSBEP - International Handbook of Evaluated
Criticality Safety Benchmark Experiments

* IRPhE - Reactor Physics Experiments

* IFPE - International Fuel Performance
Experiments

e CCVM - CSNI Code Validation Matrix Integral
Test Data

SIN‘BAD Experiments by
Application

I Reactor shielding, pressure vessel
dosimetry (34) ‘

1 Fusion Neutronics Shielding (22)
I Accelerator Shieldihg 8)

RSICC: http://www-rsicc.ornl.gov/BENCHMARKS . html
OECD/NEA: http://www.nea.fr/htmV/science/shielding/sinbad/sinbadis.htm
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SINBAD - .
Radiation Shielding Experiments
Materials
B, Ti, H (1) * Fe(11)
C (graphite) (2) ¢ Fe,Pb(1)
N (1) * Fe, Concrete, (CH,),, (3)
o(2) « Ni(1)
Na (4) « Steel (2)
H,0 (2) * §5(2)
H,0, C, Fe (1) » Fe&ss(1)
H,0, C, Pb(1) o SS & (CH,), (1)
H,0, Fe (2) « §S, (CH,),, & Cu (1)
H,0, Steel (2) . PP (})
H,0, Steel, Al (2) o Si, Sic(2)
Concrete (1) ¢ V(2)
_Al(2) s W3
Al, Nb (1) « Air(4)
Be (1) » Muitiple materials (8)
Tig. 13 Fron spltere, on the righe PR-datocion.
FNG Butk Shield
Nb-83(n,2n)
... DORT ' ' ‘
e MONP
ACIE (BFF-3)
1.2 -

- AC/E (GNDF/B-VI) e

0.6

20

) 60 80 100
Thickness {cmy)
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FNS Tungsten—|

Spectrue ¢1/MeV/n)

Ratios

FNS Tungsten
Neutrcn Leaksge Current Spectrum at z=380 mm
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[TEE: i 2
- Experiment z=8380nm
Maxinie Difference
7%, 20 %
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ICSBEP - (1/3)
International Handbook of Evaluated
Criticality Safety Benchmark Experiments

+ The purpose of the ICSBEP is to identify, evaluate,
verify, and formally document a comprehensive and
internationally peer-reviewed set of criticality safety
benchmark data.

* The work of the ICSBEP is published as an OECD
handbook entitled “International Handbook of
Evaluated Criticality Safety Benchmark Experiments

* benchmark specifications for 2642 critical or
subcritical configurations

» use in validation efforts and for test basic nuclear
data evaluations

ICSBEP - (3/3)
Iinternational Handbook of Evaluated
Criticality Safety Benchmark Experiments

» Participation’in the Project:
— the United States,
-~ United Kingdom,
- France,
- Japan,
~ the Russian Federation,
- Hungary,
— Republic of Korea,
~ Slovenia,
— Yugoslavia,
— Kazakhstan,
-~ Spain,
- and Israel

IFPE: Data Currently Available

To date datasets about 416 rods/samples from various sources
encompassing BWR, CAGR, PHWR, PWR, and WWER reactor
systems have been included

A Tods
iFA2 ds

FAL

ICSBEP - (2/3)
International Handbook of Evaluated
Criticality Safety Benchmark Experiments

» Experiments are classified into seven different
types of fissile materials

= Plutonium Systems ‘
~ Highly Enriched Uranium Systems (wt.% 235U > 60)

— Intermediate and Mixed Enrichment Uranium
Systems (10< wt.% 235U< 60)

— Low Enriched Uranium Systems (wt.% 235U < 10)
— Uranium-233 Systems

— Mixed Plutonium - Uranium Systems

— Special Isotope Systems

FPE

The Public Domain Database on Nuclear Fuel
Performance Experiments for the Purpose of Code
Development and Validation

International Fuel Performance Experiments (IFPE)} Database
{status 2 February 2004)
The Aim of the IFPE Database Project

The aim of the project is to provide in the public domain, & comprehensive and well-qualified
database on Zr dad UO, fuel for model development and code validation. The data encompasses
both normat and off-normal operation and Include prototypic commercial iradiations as well as
experiments performed In Material Testing Reactors. This work s carrled out in close co-operation
and co-ordination between OECD/NEA, the IAEA and the IFE/OECD/Halden Reactqr Profect.

Activities within the IFPF Database Project

= acquisition of data through discusston and negotiation with originators

« compilation of the data Into a standard form and content as agreed by an Expert Group set
up for supervising the work

» peer revlew of the data by independent experts

» integration and indexing of the data into the IFPE database, inclusion of all used reports in
electronic form. .

« distribution to Interested parties and assistance where necessary in use of datasets.

Advanced Nuclear Physics
finternational Reactor Physics Evaluaﬁnn Project (IRPhEP)

Ralated ke etersaline ot Lodie it 200 fmciin o %

3ackground Information

ca tha baginning of the Nudear Povar Industey, numerous

separate or sp.

tachrology applications and tha knovledge 3nd

B competence contained thareia. Tha Internstions) Reacter
Physics Evaluation Project (IRFAEP) vas initiated by the

* ion f
{0€C0) Nydgar Eneray Agency (NEA) In May of 2000.

acial effacts data for nuclear energy and

ARPRED s a joint project batvaan the
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Sonshomh ety
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SUMMARY OF IRPhE ACTIVITIES e

¢ BFS-RESR-EXP-001: Critical Experiments with Pu, Si02,
Polyethylene (IPPE Obninsk)

* BFS-RESR-EXP-002: Critical Experiments with Highly Enriched
U, Si02, Polyethylene (IPPE Obninsk)

+ DIMPLE-RESR-EXP-001: LW Low Enriched UO2 (3 wt.% 235 ; d } i
U) Rod Lattices Dimple SO01 (Serco Assurance) ) 10° 10% 10° 10" 10" 10" 10' 10 10° 40' 10" 40° 10

+ KRITZ-RESR-EXP-001: KRITZ-2:19 Experiment on Regular o izt dad L
H20/Fuel Pin Lattices With MOX Fuel (Studsvik)

* PFACILITY-VVER-EXP-001: VVER Physics Experiments
(KIAE)

* “"VENUS-PWR-EXP-001: VENUS-2 PWR MOX Core
Measurements (SCK-CEN)

KRITZ / SNEAK

- Relative sensitivity/a U

O e i
——uass
o

Sensitivity of core
eigenvalue to fission
cross sections of U

and Pu isotopes

- Relative sensitivity/A U

. ZR6-VVER-EXP-001 VVER Experiments (AEKI) (331
" configurations)

vw" 10* 10 w (o 10" 10" 10° 0 10 10 m 10’ Back
Energy (eV)
CCvM
CSNI Code Validation Matrix ' Overview of benchmark activities
INTEGRAL TEST DATA at OECD/NEA (1/3)
This projact is Jedicated to the memory of .
e X Sy Bt ham 19930 2095 * NSC benchmark topics
Go to CCVM Separate Effects Test Data Page (updated Jure 2003) - ReaCtiOﬂ CI"OSS—SeCtiOﬂS/Yie|dS
e LR LOCK and Tramgienty e Codes — Reactor physics

Data Collection at NEA Data Bank.

— Core and system transients
— Fuel behaviour
— Radiation shielding
Over the years the NEA Data Bank could collect a sizable subset of separate .. .
o Vohaatn M of Docmant OCBEICO(E7) 15, Thase data i — Criticality safety (away from reactor)

accompanying documentation are now available on CD-ROMs, The writing furrnat
the CD conforms to the standard 150 9660. Each CD oontams acopy of thi

- INDEX file. It summarze: the cﬁmplete ontents of allC — ADS perfo rmance
« The rap: iments have baen i capned and

I:ransfurrned into POF hres Each report is stored in & separate suhd»rﬂﬂtur‘/

Revised January 2004

Updates to Iatest version: Additi rts, pF and mi for.
LOFT/LP-FP2 and LOFT/L2-5 have been iy

Overview of benchmark activities Overview of benchmark activities
at OECD/NEA (2/3) at OECD/NEA (3/3)
- Radiation shielding benchmarks + Criticality safety benchmarks
' _ — storage (wet - dry)
— reactor shields « burnup credit
— pressure vessel dosimetry ' —transport - shipping casks
— shipping cask shielding * burnup credit (safety margins, burnup profles)

« PWR, BWR, MOX spent fuel -
— minimum critical masses
— ICSBEP (criticality safety experiments handbook)

— 3D radiation streaming in ducts
— SINBAD (shielding experiments database)

10



http://www,nea.fr/htmi/science/projects

Coupled 3D neutronics / e ——————
thermal-hydraulics '

—~ Rod Ejection (PWR)

— Cold Water Injection / Pressurisation (BWR)
— Rod Withdrawal at Zero Power (PWR)

— BWR Stability - Ringhals1 N

—Time Series (BWR) Forsmark 1 &2 ) ' + Fusl Bafaviour

— Main Steam Line Break (PWR) "+ Innovative Fuel Cycles and Advanced Reactors
~ Turbine Trip Transient (BWR)

- VVER-1000 Coolant Transient (V1000 CT)
— BWR Full Bundle Test (BFBT)

Nuclear Science Projects

This page shows the categories of projects supported by the Nuclear Science Committee. A
complate list of NSC projects is also availabls

Criticality

wathematics and Computing, including Peactor Physics and Shislding

Miscellaineous projects

http://www.nea .‘fr/ html/science/prdjects/ nucleardata.html : http://www.nea.fr/htmi/science/projects/innovativefuelcycles.html

Nuclear Data S
® Working Party on Evaluation Co-operation (WPEC)

{Last updated: 18MaylY) NSC PI'O] ects
WPEQC introduction. This page contains informetion on severst
publications arising from WPEG - .
activities. innovative Fuet Cycles and Advanced Reactors
. working Party on the Physics of Plutonium Fuels and innovative Fuel Cydes (WPPR)
o Nuclear Data Measurements ( 1ast updated: ¢
5May) WPPR introductory page.(Last updated: 09-Dec-2002)
Tha WPIIA was merged with the WPEC in 1999.
o Latest High Priority Data Request list {Mar 2001 © Innovative fuel cycies and advanced reactors (Last updated: 11-April-2001)

(pdf, 261 kb)

o The purpose of the workshop is to exchange information on R&D activities
toar &1 ‘s High Priority Muche:
e puctear Energy Agency's High pricrity tuclear and to Identify areas and research tasks where International co-operation
Request List is a compilation of the highest priority can be strengthened.
nuclear
data requirements. :
© Nuclear Models & Code Comparisons (fast » Expert Group n Reactor-based Plutonium Disposition (Last updated: 27-July-2002)
updated: 14/March1) This Expert Group deals with the status and trends of reactor physics, fuel

This is & list of publications for Internationaf code and -
| comparion camiad ot by the OECONEA. performance, and fuet cycle issues related to the disposition of weapons-grade
wa . plutonium as mixed-oxide fuel,
® Nugclear Data Databases { to Databank web page }
JEFF and EFF projects, and general information on Nuclear
Data Sarvices.

Mathematics and Computing, including Reactor Physics and
Shielding
« Fission Reactor Berichmarks (Last updated: 18-March-2003)
The benchmarks concern the validation of computer codes and data » » . . g
required for reactor.design and eperation, covering LWR S h Id - | t d t t )
reactor core transients, powar distribution within fuel assemblies ant Ie I n re a e aC lVI IeS
reactor cores. . w

Radiation Shielding (Last updated: 04-March-2002)
SINBAD, a Radiation Shielding Experiments database and associated
meetings.

" * Radiation Shielding and Dosimetry
° :;55‘1:;3:;3&"&3.?%2‘;éf{fﬁ:;:;;f_‘;2?:22;%‘2%?59““"5 Calculation activities: (SATIF, SINBAD,
This group is respensible for SATIF activities. ..,
‘ QUADOS, Workshops, Training Courses,

» Expert Group on 3D Radiation Transport Benchmarks (Last updated:

16-Dac-2002)
This Expert Group deals with scientific issues in the field of deterministic Conferences)
and stochastic methods and computer codes relative to three- . . . .
dimensional ragiation transport. » This community is committed to further
» Reactor Dosimetry (Last updated: 06-May-2003) : it H 1 i
Fubtcation of ENJS3 A VENVE-S bonghmane s s o rlatad activities leading to refined modelling and
meetings. . :

improved predictions

Monte Carlo Techniques ( Last updated: 06-May-2003)
Recent meatings on the Monte Carlo Mathod.

Expert Group on Reactor Stability and LWR Transient Benchmarks
(Last updated: 06-May-2003)

Forsmark 1 & 2 BWR Stability Benchmark;

PWR Main Steam-Line Break Benchmark;

BWR Turbine Trip Transients Benchmark.
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Shielding aspects of accelerators,

targets and irradiation facilities (SATIF)

http://www.nea.fr/html/science/egsaatif/index.htmi

» The NSC Task Force on “Shielding Aspects
. of Accelerators, Targets and lrradiation
Facilities (SATIF)” deals with multiple aspects
related to the modelling and design of
accelerator shield systems

EU-Concerted Action

QUADOS

Quality Assurance for Numerical
Dosimetry

EURADOS
FUROPES Y DOSIMERY GROLIP

QECD
NGELEAR ENERGY AGENCY

Brachytherapy: '*2Ir gamma-ray source.

Monte Carlo techniques and computer
codes are widely used to solve problems .
in nuclear science, technology and
applications

Computer codes used as a “black box”,
user interaction performed via control
cards, sometimes in detriment of the
understanding of

— “basic principles”

— the physics insight

Reference problems

Endovascular radiotherapy: 3P - source.
Proton therapy on the eye: 50 MeV proton beam source ™
TLD-albedo dosemeter response: neutron and/or photon sources.
Phantom backscatter: X ray ISO reference beams.
Environmental scatter: bare 252Cf neutron source.

Germanium detector: photon sources 15 keV< E <1 MeV.
Consistency check device: 24! Am-Be neutron source.

http://www.enea.it

http://www.nea.fr/download/quados/quados.html

q q

http://www.eurados.org

Shielding aspects of accelerators,

targets and irradiation facilities (SATIF)

+ SATIF Group: gathering of specialists in:

<> Radiation Shielding (electron, proton, ion,
spallation sources)

= Radiation Protection

<> Radiation Dosimetry-

= Computational (and modelling) aspects
= Nuclear data

= Benchmarking activities

QUADOS Objectives

-+ The group designed a series of significant
reference problems, ‘

 Verification of the correct usage of the
computer codes,

+ Inform the community about the benefits to be

obtained from sensitivity and uncertainty
analysis,

+ Inform the community about more sophisticated
approaches that may be available to them.

QUADOS Problem 4: TLD response function

http:/fwww.nea.fr/d d/ jos/q html

Front of hoider Slice through dosemeter plate Back of holder

Holder e era

oo

Holder

Al plate
Holder
TN uF LiF
Oe| (Bl o6
AN N
L vacum
30 cm x 30 cm parallel mono-energetic source beam Holder

| D

o

Neutron / photon response of a TLD - albedo persorial dosimeter (in number of

Li6(n,t) reactions) for the four elements at normal incidence and at different
energies.




QUADOS - TLD

Detector 2

1,E-06

1E07 \

e

¢ MCNP -1 ¢ .
u MCNP-2
4 MCNP-3 ¢
— ANISN-ADJOINT

1,E-0!

1,E-0

Li6(n,t) capture probability

1,E-10
1,E-08 1,E-06 1,E-04 1,E-02 1,E+00 1,E+02

Energy (MeV)

_http://www.nea.fr/html/science/wppt/

Working Party on Scientific Issués in Partitioning and
Transmutation (WPPT)

Scope Objactivas kay Wards
Maatings List of ctivitias Ralated Corforance end Maatings

Publicstions Linke Waorking Araa (EMbers onfy)

Scope

The Working Party will deal with the status and trends of scientific issues in i and Ti itation (P&T),

different disciplines such as acceleratars, chemistry, material science, nuclear data and reactor physics.

http://www.nea.fr/html/science/wpncs/

Criticality
* Working Party on Nuclear Criticality Safety (WPNCS8)

(Last updated: 25.Jan/01}
WPNCS introductory page. This page contains several activities
related o criticalty safety studies.

o "Burnup Credit Criticality Safety
Experimental Needs in Criticality Safety
o |CSBEP (B web page hasted by INEEL ) =
International Criticality Safety Benchmark
Experimeénts Project:

Subcritical Measurements

o Minimum Critical Values

Source Convergence for Criticality Analyses

°

[}

°
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MCNP/ANISN-ADJOINT

QUADDS TLD LI (BUGLESS)
Capture probability Lié{n alpha)
™ ™ ™ T ™ F ™ ™

5 w-bt it B

Capture probability
5
&

(ANISN-Adjoint}

Ratios

Enerey (MeV}

Physics and safety of
transmutation systems - benchmarks

+ Calculation of Different Transmutation
Concepts: An International Benchmark
Exercise :

¢ Comparison Calculations for an
Accelerator-Driven Minor Actinide Burner
(ongoing)

e ADS beam trip transient benchmark
(ongoing)

¢ MUSE-experiment based ADS benchmark
(ongoing)
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Computer Codes and Intergal Experiments Data
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Sample of retrieved computer program abstract

Codes presented at ICTP Workshop 2004

Computer Program Abstract

Code name Abstract Id Distributor
Tte | [Vers][ Abstract
‘-J‘Qmmggm TR (x et PR . ECIS-2003 NEA-0850/15 NEA Data Bank
T e Geka Ch calouinme the vt Tame. CegL SR Tt ety + EMPIRE-I 2.18 IAEA1169/06 NEA Data Bank
« PREPRO-2002 JAEA1379/01 NEA Data Bank
o .« WIMSD-5B.12 NEA-1507/04 NEA Data Bank
S e e ‘: * WLUP IAEA1408/01 NEA Data Bank
e sinibe el by ciculas ol ' + PREPRO-2002 IAEA1379/02 NEA Data Bank
: . SAMMY-MsB PSR-0158/10 RSICC
St AaTe tamin, 1 - NJOY99.90 PSR-0480/02 RSICC
. Web pages
Other Useful Codes for ICTP Workshop 2004 ) pag
Code name Abstract Id Distributor
OECD/NEA Data Bank:
| TRioLAY IAEA1370100 NEA Dot Bk » Computer program service:
. ata ban
. CORD-2 IAEA1226/03 NEA Data Bank http://www.nea.fr/html/dbprog/
« CALENDF-2002 NEA-1278/03 NEA Data Bank . Nuclear data :
+« TRIPOLI-4.3 NEA-1716/01 NEA Data Bank
+ PENELOPE-2003 NEA-1525/08 NEA Data Bank http://www.nea.fr/html/dbdata/
+  CHEMENGL/CHIMISTE NEA-1561/08 NEA Data Bank ) ’
- NUCLEUS/CHART  NEA-1492/09 NEA Data Bank » Thermodynamic data :
+ BOT3P3.0 NEA-1678/03 . NEA Data Bank http://www.nea.fr/html/dbtdb/cgi-bin/tdbdocproc.cgi
- TOPICS-B NEA-1406/02 NEA Data Bank
Contacts
Taghrid Atieh

TAEA/INIS Section .
Wagramer Strasse 5, P.O Box 100, A-1400 Vienna
E-mail:t.atich@iaea.org

Ivo Kodeli

OECD/NEA Data Bank

12, Boulevard des Iles, F- 92130 Issy-les-Moulineaux
E-mail:ivo.kodeli@oecd.org

http://www.nea.fr
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