Upscaling CABRI core knowledge for a new safety case
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CABRI principle of operation
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CABRI * Project : From sodium to HP water cooling

I RS [ : cABRIINTERNATIONAL PROGRAM (20 partners)
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»3rd generation requirements
*PWR Representativity
*Test rod post failure analysis
*Testing new fuels (HBU)

*Safety margins re-assessment
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Upgrading the CABRI facility :  Safety + Improvement issues
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Why worry about a 3 EFPD’s old core ?

2003 : Hot rods examination program
* 6 rods, folds in the lower part (~1% ),

C@ 2 rods, bell shape rod swelling (3% @) due to local UO, phase transformation at the pellet center

(~ 10% mass).
= Incident
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2008 : Safety case presented to the safety authority
* Understanding the past : Computations + measurements and tests on "used" rods + expertises

mechanical characterization

9 New safe domain for operation

« Demonstrating the ability to realize future tests : Id. + precomputations + validation + comprehensive clad
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Former domain for operations
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Former domain for operations
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Phenomenology

Former domain_ : Heat flux + Fuel Temperature

Thermal creeping
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T
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Power

burst Clad over-expansion

drying time

New domain_: Clad and Fuel Temperatures + Clad mech. strain
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New safe domain for operations
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Validating safety inside the new domain

Mechanical tests
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Computational validation cH i,
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®
— *Renovating neutron feedbacks evaluation (Doppler etc.) 3D TRIPOLI 4 MC

Power distribution

e MCNP with JEFF3.1.1 nuclear data library,
*Updating safety parameters : =758 pcm,| = 27,7 s
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Commissioning Planning and Perspectives

Organisation t 0 @

*Reactor commissioning at CEA
*Facility : Operators and Experimentalists P 9
*Support departments

«Core physics numerical computations o 9
*Neutron experimentation and dosimetry X
sInstrumentation

Ll

%

Valve aperture

Planning

*Core reloading : Late 2009

15t criticality : Early 2010

«1st Power pulse : Mid 2010

*CIP-Q test : Late 2010
" Perspectives

| .+ Starting CABRI (+ 10 tests yet to perform)
| -« Preparing RES and JHR in Cadarache
s .’:-f « Upcoming experimental and power facilities commissioning
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Safety assay of upcoming tests
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