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International cooperation in Nuclear Safety is

Global expansion of nuclear energy underway
Many new nuclear nations have no regulatory infrast ructure
Modern reactor designs marketed to wide range of cu  stomers
— Wide range of regulatory infrastructure
— Large need for technical support, tools and training
— Safety culture development

Energy security depends on uniform application of b est practices and
standards

— “an accident anywhere, is an accident everywhere”
DOE Laboratories can provide needed technical suppo rt



Operational Data Collection and Analysis

Reactor Data

— Operating Experience (LERSs, AlTs, ENs, EPIX
from INPO, etc.)

—— — Fire DB (Industry Cooperative Project, New Metric,
- Updated IEs)
— HERA — Human Event Repository & Analysis
Database
Computational Support
— PRA Data Collection and Basic Event Parameter Updates
— CCF — Data Collection and CCF Parameter Estimates
— System Performance — Trending of Operational Performance

Industry Trending — Annual Report to Congress
on Health of Nuclear Industry

NMED — Nuclear Materials Events Database
— Loss/Theft/Abandonment; Medical

Misadministrations; Releases/Contaminations; |. _

Fuel Cycle Facility Events, etc.




B Work organized by the OECD.

B Participating countries: Belgium,
Czech Republic, Finland, France,
Germany, Hungary, Japan, Norway,
South Korea, Spain, Sweden,
Switzerland, and the United States of
America.

— All experiments are conducted at
Argonne

— NRC functions as the project
Operating Agent.

B Current program focus is on ex-vessel
debris coolability

— Viewed internationally as an
important technical challenge
impacting accident management
strategy for LWR plants

Argonne Support to NRC and International Community:
Melt Coolability and Concrete Interaction (MCCI) Pro  gram
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SNL Foreign Regulatory Support

B Technical support contractor to Argentina
Regulatory Nuclear (ARN) Authority

— Licensing of Atucha-ll
* One-of-a-kind heavy water reactor
« Complex severe accident issues

— Expert review of Vendor Licensing
Documents e

- Application of IAEA regulatory guides I i
(IAEA-TECDOC-1229: “Regulatory IE :
review of probabilistic safety ]ﬂl A<

(PSA) Level 2”
* PSA Level I-ll interface
* PSA Level Il
* PSA Level Il



International Cooperation on Reactor Safety Researc  h
Phebus Testing Program and MELCOR Validation
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B Prototypic fuel
PHEBUS Reactor PHEBUS containment [ R
Steam generator (10 m3) - F|SS|.0n h_eatlng
U-tube —  Pre-irradiated fuel
B Verification of
contensing — Fuel damage
painted — Melt progression
Hort tal .
.in‘;ﬁi?.ig, 1 — Hydrogen generation
Model of — Horizontal dry surfaces —  Fission product release

reactoreore \fef i line (cold leg) and transport

’ ’ — Deposition in RCS
Vertical Jj 700°C \ 150°C I '\ T C P ; behavi
line == P - ontainment behavior
il painted B All Phebus experiments
Test = completed
assembly sump i i
) S — Documentation lagging
Phebggrt:actor . hot leg cold leg Sump couen Model c‘rfreactor
containment
Experimental cell Model of primary circuit . ;
including steam generator Fission Product Caisson

AFA SPACER GRID, ZRCALOY

ULTRA SONC THERMOMETER @ D NTROL ROD GUDE TUBE, Zryh
o121 / 1.3 mm

20 TEST FLEL PINS

Tho2 SLEEVE

INSTRUMENT LEADS & 78/73 mm

2002 SIEEVE
0 85/78 mm

49, In, d
CONTROL ROD

PRESSURE TUBE INCONEL
6 112/100 mm

EXTERNAL SHROUD T

BE.
2RCALOY 8 121 / 119 mm ULTRA SONIC THERMOMETER

202 SPRAY COATING
# 100/96 mm




NRC research into pool-draining accidents

Electrically heated full scale prototypic fuel
assemblies

Measuring thermal-hydraulic performance under air

natural draft conditions leading to Zr-fire
Models implemented into MELCOR

Test results are impacting practices at nuclear
power plants in the US leading to safer operations

under accident scenarios

Grid spacers
and fuel rods

Fuel Damaged by Zr-fire



MELCOR and MACCS Safety Tools Used
Worldwide

Finland

Sweden \ Russia
Germany

Belgium 2 E
aL, * >R 2 "Czeth Re
\ T /a Slovenia p
‘\ ~f ;-,"-‘ Ce Yampl~ " Hun ar fw ,J: e
USA g Spain Fo % y p
“Switzerland

- . ’}‘- ,.-

S. Africa

Argentina




Expertise and capabilities in DOE national laborato  ries’ are
available to regulators and industries in other cou ntries

— Computational simulation

— Experimentation and model
validation

— Methodology development
— Regulatory infrastructure




Closing Thoughts*

H Great Value in Collaborations of International Regulatory
Bodies and Associated TSOs

B Needs of Each Regulatory Body Must Determine TSO
Support Arrangements

B International Commitment to Research Collaboration
Must Continue

* From my talk presented at April 2007 IAEA Confere  nce on this subject



