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Type of R&D Type of R&D requiredrequired inin Reactor physicsReactor physics
on on GenerationGeneration IVIV Reactor CoresReactor Cores
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R&D R&D requiredrequired inin Reactor physicsReactor physics
on on GasGas--Cooled Fast Reactor CoresCooled Fast Reactor Cores
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R&D R&D requiredrequired inin Reactor physicsReactor physics
on on GasGas--Cooled Fast Reactor CoresCooled Fast Reactor Cores
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R&DR&D requiredrequired for for Sodium Sodium Cooled CoresCooled Cores

 Measurement  (E-C)/C  Particular Points 

Critical Mass < 100 pcm  Direct Run  
(No Corrections) 

Control Rod Worth < 5% SPX CMP and 
 PX (REACTIVIX) 

Power Map 
distribution 

Residual Discrepancy of 5% SPX CMP 

γγγγ Heating Residual Discrepancy of 10% Measurements in critical facilities 
 RACINE and CIRANO programmes in 

MASURCA 

Burn-up Swing - 5% Possible compensation effects  
between MA and FP 

ββββeff dispersion de 6.5% Measurements in critical facilities 
 BERENICE programme in MASURCA 

Doppler Constant 0% SPX CMP 
(Debye correction necessary) 

Sodium Void Correction factor of 1.1 for the 
leakage component 

due to an incorrect total xs 10%                         

Correction confirmed by a new Na 
evaluation 

Measurements performed in MASURCA 
�
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R&DR&D requiredrequired for for Sodium Sodium Cooled CoresCooled Cores
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R&DR&D requiredrequired forfor LeadLead BismuthBismuth CoresCores

>��
���
�A 	�� ��������	��������������������� ���

����������!���	� ���������������
��
���
�����(. 7 "  5�����	�����
�,����� ������G  %4��������	��

�������
	�������������&�����������	������	��!� ���

(������≠ ��� ��������	���,

" ���	�	�	���
��
����	����(:" �,����� �������
����
����
���	��	
���
����	��	���
�����2
>��
�2
���������	�����������������
 !�H

�������	������	�����	
 !� 2�:&4=5�H�:&4=8�H�:&4=I�H�:&4=J0

A 	�� ���2
>����	� ��������	��
������

&���:����	�� �(
�� 	������� �A 	��
�	���	���	�������&��� ,

* �����	�����������	��������� !� �
�	����
�&�������������	�������
��(����* �" ,



11

FRENCH ATOMIC ENERGY COMMISION (CEA)  - NUCLEAR ENERGY DIVISION

CEA/DER Cadarache Centre  Gérald Rimpault PHYSOR’04, 25-30 April 2004 • Chicago,  Illinois, US

R&DR&D requiredrequired forfor LeadLead BismuthBismuth CoresCores

>��
���
�A 	�� ��������	��������������������� ���

����������!���	� ���������������
��
�����


"� � ���������������������
�������

�����������
�����������-���

�" / ��4883�A%" ��!���	� ���������A� " / �1==�2�
* �����	
�����
� !���	� ������" �&�����	��	������+ ������$:���	
��������
���	��	
��
���%�������
������ 	���>��
��������

�" / ��4JJ5 A%" ��!���	� ����	�������������. * ������� ����	�����
K��������� !���	� �������A%" ���	�	
�����
	�	�������G ���	�	
��	���
���. 	����* 
�	�	
���/ ����� ����	�����
����	��* �����	��

3�� 
����>��
�����
4�
 
����. ������" ���



12

FRENCH ATOMIC ENERGY COMMISION (CEA)  - NUCLEAR ENERGY DIVISION

CEA/DER Cadarache Centre  Gérald Rimpault PHYSOR’04, 25-30 April 2004 • Chicago,  Illinois, US

R&DR&D requiredrequired forfor MoltenMolten SaltSalt CoresCores

�����������
���

����	
��2
���������	��������������
���� 	�� H
����
����
������������ �� 2���56������578

����	&	�	�������
�������� �
������
	���
�������	��
������ !� �����

���/ ���� ������
����
%����	
��
�������!� ���� ������������ ���� ���	
���

(����	&���	�
���	����
��	������
��������������	���,
# �����	��������2
����
����
����
������
��
������
�� �� ������� ,5,4�%�,594� �,5:4�� �,594�� �,5,
�
��
1
4,
24�1
45
2 �� ����� �,5,



13

FRENCH ATOMIC ENERGY COMMISION (CEA)  - NUCLEAR ENERGY DIVISION

CEA/DER Cadarache Centre  Gérald Rimpault PHYSOR’04, 25-30 April 2004 • Chicago,  Illinois, US

R&DR&D requiredrequired for for Super Super Critical Water CoresCritical Water Cores
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R&DR&D requiredrequired forfor closedclosed fuel cycle infuel cycle in fast Coresfast Cores
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R&DR&D requiredrequired forfor closedclosed fuel cycle infuel cycle in fast Coresfast Cores
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MA experimental
data base

Cross Sections
Branching Ratio, etc

Minor Actinides 

MASURCA
indices

BFS
67,69,71

Fast spectrumThermal spectrum
COSMO

OSMOSE

PROFIL
1&2

PROFIL
MSt LAURENT

MOX

SUPER
PROFIL

JOYO

TRAPU

SUPER
FACT

Critical
experiments

Reactor
irradiations

BUGEY

GRAVELINES

UOX
(3.1%, 4.5%)



17

FRENCH ATOMIC ENERGY COMMISION (CEA)  - NUCLEAR ENERGY DIVISION

CEA/DER Cadarache Centre  Gérald Rimpault PHYSOR’04, 25-30 April 2004 • Chicago,  Illinois, US

Fission Products
Experimental
Data Base

Cross Sections
Branching Ratio etc

Fission Products

STEK
oscillations

SEG
oscillations

DIMPLE

MINERVE

PROFIL
1&2

PROFIL
M

SUPER
PROFIL

Fast spectrumThermal spectrum

Critical
experiments

Reactor
irradiations


