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I .  INTRODUCTORY REMARKS BY NEA'S DIRECTOR GENERAL. 

The D i r e c t o r  General  of t h e  O E C D / N E A ,  D r .  K .  Uematsu, 
welcomed t h e  p a r t i c i p a n t s  and made t h e  opening remarks r epo r t ed  
i n  f u l l  i n  Annex 1. 

11. TECHNICAL SESSION 

A complete l i s t  of a l l  t h e  papers  p resen ted  a t  t h i s  meeting i s  
given i n  Annex 4 .  In t h e  t e c h n i c a l  s e s s ions ,  f i v e  new t o p i c s  were 
in t roduced  and f i v e  t o p i c s  were c a r r i e d  over from t h e  prev ious  
meet ing.  Following an e s t a b l i s h e d  p r a c t i c e ,  f o r  each t o p i c  a  
Committee member was ass igned  t o  p repa re  a  d r a f t  summary, and 
t h e s e  summaries were reviewed by t h e  o t h e r  members of  t h e  
Committee. 

1. New T O D ~ C S  

@ 1.1 Issues  of Plutonium Recyclipa i n  LWRS 

Rapporteur : P . D '  Hondt 
Papers : A - 1 0 4 7 ,  A-1048, A - 1 0 4 9 ,  A-1055, A-1066, A- 

1067, A - 1 1 1 6  

A s  l a rge-sca le  MOX i r r a d i a t i o n  campaigns a r e  now considered 
i n  v a r i o u s  i n d u s t r i a l  c o u n t r i e s ,  t h e r e  i s  a  need t o  develop,  
improve and v a l i d a t e  nuclear  computer codes.  

Most of t h e  papers  p re sen ted  i n  t h i s  s e s s i o n ,  a p a r t  from 
papers A-1066 and A - 1 0 6 7 ,  d e a l t  w i t h  t h i s  a s p e c t .  

Papers  A - 1 0 4 7 ,  A-1048, A - 1 0 4 9  g i v e  an overview of t h e  
r e c e n t l y  s t a r t e d  VIP-programme. .The o b j e c t i v e  of t h i s  programme 
i s  t o  c o n s t i t u t e  a  complete s e t  of  exper imenta l  measurements 
performed wi th  U02 and MOX f u e l  rods  i n  o r d e r  t o  p rov ide  an 
e x t e n s i v e  n u c l e a r  d a t a  b a s e  f o r  t h e  development and t h e  
v a l i d a t i o n  of nuc lear  c a l c u l a t i o n  methods f o r  MOX f u e l s  used i n  
LWRs.  A V I P  programme i s  devoted t o  Pu-recylc ing i n  BWRs; t h e  
t e c h n i c a l  proposal  f o r  t h e  phase 1 of t h i s  programme c o n s t i t u t e s  
paper  A-1048. Another one i s  devoted t o  Pu-recycling i n  PWRs; 
paper A-1049 i s  t h e  t e c h n i c a l  p roposa l  f o r  t h e  phase 1 of t h i s  
programme. 

Paper  A-1055, e n t i t l e d  "Plutonium r e l o a d  expe r i ence  and 
p e r s p e c t i v e  i n  French  PWR p l a n t s " ,  d e s c r i b e s  a  two-year 
exper ience of Pu-reload opera t ion  i n  900 MWe PWRs now acqui red  i n  
France.  Following t h e  French p o l i c y  of spen t  f u e l  reprocess ing ,  
t h e  Pu-recycle p re sen t s  two main i n t e r e s t s :  

- reduct ion of n a t u r a l  uranium needs f o r  PWR p l a n t s  
- t emporary  s o l u t i o n  f o r  t h e  Pu - s to rage  d u r i n g  t h e  

i n t e r m e d i a t e  p e r i o d  b e f o r e  t h e  FBR programme economic 
i n t e r e s t  i s  demonstrated. 

D i f f e r e n t  a s p e c t s  l ead ing  t o  t h e  French exper ience i n  Pu-reload 
a r e  t r e a t e d :  

- neut ron ic  c a l c u l a t i o n s  o rgan i sa t ion  and methods 
- c r i t i c a l  experiments performed by CEA 
- a v a i l a b l e  neu t ron ic  c a l c u l a t i o n s  and measurements of PWR 

MOX cyc les  obta ined by EDF 



- available radiation measurements during MOX cycles in 
French PWR plants 

- MOX fuel behaviour 
- economic aspects and EDF programme. 
Paper A-1116, entitled: "Investigations on Pu-recycling and 

High Burn-up for LWRs in the Federal Republic of Germany", 
gathers five papers presented at different other technical 
meetings. The paper was not presented in detail but was 
distributed as information on current issues in ERG related to 
the subject of this session. It was stressed that one of the 
papers in this bundle also gave information on enriched 
reprocessed uranium (EPU) . 

Paper A-1066 deals with a new Japanese concept of a Pu- 
generation boiling water reactor (PGBR). Feasibility studies were 
performed for three kinds of PGBR core designs from the viewpoint 
of nuclear, thermal-hydraulic, mechanical and safety 
performances. The authors claim that the proposed design concept 
of PGBR has a potential for achieving a plutonium generation 
ratio close to 1.0 and for better natural uranium utilization by 
a factor of 5 to 10 compared with current LWRs. They further I) 
claim that the concept has the potential of realising a new 
recycle system in which Pu and other actinides are confined only 
to nuclear reactors and reprocessing plants. 

Paper A-1067 is entitled "Utilization of MOX fuel assembly 
containing Gd2O3 in ATR". This Japanese paper describes the 
analysis of changes in the characteristics of the fuel assemblies 
due to the addition of Gd. Utilization of U02-Gd203 fuel within 
the MOX assemblies is reported, as well as the use of duplex-fuel 
in which the outer region and inner region of the pellets are 
made respectively of MOX and GD203. The outcome of this work 
shows that progress is made to meet the requirement for burn-up 
extension and high performance in ATR. 

The general discussion on this session dealt mainly with 
economical aspects of Pu-recycling. At this very moment no clear 
answer could be given to Heinz Kuester's question if Pu-recycling 
is more economical than the classical U02-fuel cycle. Although 
French delegates claimed that for identical burn-up (about 33 0 
GWd/t) the MOX-cycle cost is lower than the U02-cycle-cost, the 
situation might be different with a view to the enhanced burn-up 
policy for UO2-fuel. 

0 
Dr. Uematsu, Director General of the NEA, showed his 

interest in this economic aspect of the Pu-recycling in LWRs. 
With a view to the future activiti.es of the NEA, he showed 
interest not only in the reactor physics aspect but also in the 
aspects related to the economics and the waste disposal problems 
associated with Pu-recycling. 

Due to the large interest in this topic from the Committee 
as well as from the NEA Direction, it was felt that the topic 
should be kept for the next meeting. 



1.2 peview of Reauirements  f o r  t h e  Methods of V a l i d a t i n g  
~ c s  Codes 1 . .  0-v Assurance f o r  N e u t r u  

Codes) 

Rapporteur : L .  Lesage 
Papers : A-1056, A-1084, A-1085, A-1091, A-1094, A-1095, 

A-1096 

Two papers  (A-1056 and A-1084) d i scus sed  formal procedures  
used i n  t h e  v a l i d a t i o n  and documentation of neu t ron ics  codes, f o r  
t h e  management and c o n t r o l  of t h e  code. Paper A-1056 d i scussed  
t h e p r o c e d u r e s  which have been s p e c i f i c a l l y  developed f o r  t h e  
ERANOS code, procedures which a r e  p a r t i c u l a r l y  important  because 
of t h e m u l t i n a t i o n a l  involvement i n  t h e  development of t h i s  code. 
These procedures s t r e s s e d  coding s tandards ,  documentation, r u l e s  
f o r  code t e s t i n g  and code maintenance. Paper A-1084 descr ibed  t h e  
procedures  which have been used a t  Argonne Nat iona l  Laboratory 
(USA) f o r  neu t ron ics  codes f o r  t h e  pas t  s eve ra l  yea r s .  

Paper A-1085 (no t  p re sen ted )  conta ined  t h r e e  i n s e r t s  from e t h e  Reac tor  Ana lys i s  Support  Package of t h e  E l e c t r i c  Power 
Research I n s t i t u t e .  These i n s e r t s  d e s c r i b e  t h e  methods used t o  
v a l i d a t e  neu t ron ics  codes and c a l c u l a t i o n a l  methodologies f o r  LWR 
r e a c t o r s  i n  t h e  U.S.A. wi th  s p e c i f i c  guidance f o r  submi t t i ng  
t h e s e  methodologies t o  t h e  USNRC f o r  approval .  The c a l c u l a t i o n a l  
methodologies i nc lude  bo th  t h e  codes and t h e  way t h e  codes a r e  
a p p l i e d  t o  p a r t i c u l a r  problems. The t i t l e s  of t h e  t h r e e  i n s e r t s  
a r e  "BWR Phys i c s  Analys i s  Gu ide l ines" ,  "PWR Phys ics  Analys i s  
Guidelines" and "Guidelines f o r  Developing a  Reload Capabi l i ty" .  

Paper  A - 1 0 9 1  reviewed t h e  u n c e r t a i n t i e s  and v a l i d a t i o n  
requirements  of s e v e r a l  s a f e t y  parameters important  t o  modular 
h igh- tempera ture  gas-cooled r e a c t o r s  ( M H T G R ) .  The pa rame te r s  
eva lua ted  included core  temperature c o e f f i c i e n t ,  c o n t r o l  rod bank 
worth and shutdown margins, and water i ng re s s  e f f e c t .  I n  genera l ,  
t h e  ana lyses  of t h e  a v a i l a b l e  measurements of importance t o  t h e s e  
parameters were i n  reasonable agreement with t h e  measured va lues .  

@ 
However, f o r  many of t h e  measurements t h e  ana lyses  were o l d  and 
c a l c u l a t i o n  with cu r r en t  methods and da t a  i s  d e s i r a b l e .  

A n a r r a t i v e  d e s c r i p t i o n  of t h e  d i f f i c u l t i e s  encountered i n  
l i c e n s i n g  t h e  shutdown system sof tware  a t  t h e  CANDU Dar l ing ton  
Nuclear Generating S t a t i o n  was included i n  paper  A-1096. These 
d i f f i c u l t i e s  e s s e n t i a l l y  e l imina t ed  t h e  p o t e n t i a l  advantages of 
adopt ing  a  sof tware  based system, and h i g h l i g h t e d  t h e  t y p e  of 
problems t h a t  can be encountered when t r y i n g  t o  ob ta in  l i c e n s i n g  
approval  of s o p h i s t i c a t e d  s a f e t y  r e l a t e d  sof tware .  Papers A-1094 
and A-1095 (no t  p r e s e n t e d )  gave more d e t a i l s  of  v a l i d a t i o n  
proct?ss f o r  t h i s  software system. 

I t  was a l s o  noted t h a t  some of t h e  NEACRP benchmarks ( e . g .  
t h e  c r i t i c a l i t y  s a f e t y  benchmark) c o n t r i b u t e  t o  neu t ron ic s  code 
v a l i d a t i o n .  The v a l i d a t i o n  requirements  f o r  codes wi th  d i r e c t  
l i c e n s i n g / s a f e t y  impl ica t ions  were observed t o  be d i f f e r e n t  (more 
formal and a u d i t a b l e )  than  f o r  codes which a r e  used f o r  R and D 
purposes .  I t  was decided t o  r e t a i n  t h i s  i tem on t h e  Agenda f o r  
t h e  next  meeting of t h e  Committee. 



1 . 3  P h v s i c s  R e l a t e d  S a f e t v  A S D e C t S  of F a s t  R e a c t o r s  

Rappor t eu r :  M. S a l v a t o r e s  
P a p e r s  : A-1057, A-1058, A-1059, A-1068, A-1086 

F i v e  p a p e r s  were d i s c u s s e d  d u r i n g  t h i s  s e s s i o n .  Three  French 
p a p e r s  (A-1057, A-1058, A-1059), one Japanese  p a p e r  (A-1068) and 
one US p a p e r  (A-1086).  

The f i r s t  French  p a p e r  (A-1058) d i s c u s s e d  ways t o  r educe  t h e  
Na v o i d  c o e f f i c i e n t  i n  l a r g e  s i z e  LMFBRs (1000 MWe o r  m o r e ) ,  
making  u s e  o f  a  s y s t e m a t i c  i n v e s t i g a t i o n  o f  t h e  p h y s i c a l  
c h a r a c t e r i s t i c s  o f  t h a t  r e a c t i v i t y  e f f e c t .  Some p r e s e n t  
i n d i c a t i o n s  c o n c e r n  t h e  f a v o r a b l e  r e s u l t s  o b t a i n e d  a )  w i t h  an 
"H"-shaped c o r e  ( i . e .  i n n e r  c o r e  w i t h  reduced  h e i g h t  and  an o u t e r  
c o r e  w i t h  i n c r e a s e d  h e i g h t ) ,  b )  w i t h  a  c o r e  where a x i a l  b l a n k e t s  
a r e  e l i m i n a t e d  and  a x i a l  upper  s t r u c t u r e s  a r e  reduced  ( t o  enhance 
l e a k a g e ) ,  and c )  w i t h  r a d i a l  he t e rogeneous  c o n f i g u r a t i o n s .  

The second French  pape r  (A-1059) d i s c u s s e d  t h e  p o t e n t i a l  f o r  
Na v o i d  r e d u c t i o n  o f  a  m o d u l a r  i s l a n d  c o r e .  B e n e f i t s  a n d  
d i s a d v a n t a g e s  o f  i n c r e a s e d  d e c o u p l i n g  were p o i n t e d  o u t  i n  t h e  
d i s c u s s i o n .  S p e c i a l  a t t e n t i o n  s h o u l d  be e x e r c i s e d  on i n c r e a s e d  a 
t i l t i n e s s  of  power shapes  i n  t h i s  t y p e  of  c o r e .  

P a p e r s  A-1057 from F r a n c e  and A-1068 from Japan  d i s c u s s e d  
t h e  pe r fo rmances  of  d e n s e  f u e l s  f o r  l a r g e  LMFBRs. Pape r  A-1057 
shows t h a t  a  m e t a l  c o r e  s h o u l d  be op t imized  e x p l i c i t l y ,  o t h e r w i s e  
known c h a r a c t e r i s t i c s  ( s u c h  a s  h i g h e r  p o s i t i v e  Na v o i d  
c o e f f i c i e n t  and low Dopp le r )  c o u n t e r b a l a n c e  t h e  b e t t e r  b r e e d i n g  
g a i n  i n  comparison w i t h  an o x i d e  c o r e .  Paper  A-1068 i n d i c a t e d  t h e  
p o s s i b i l i t y  t o  d e s i g n  an o p t i m i z e d  n i t r i d e  f u e l  c o r e  w i t h  r e s p e c t  
t o  s a f e t y  wi thou t  d e g r a d i n g  c o r e  per formance .  

F i n a l l y ,  p a p e r  A-1086 p r e s e n t e d  t h e  f i r s t  r e s u l t s  on a  
measurement-based method f o r  p r e d i c t i n g  t h e  r e s p o n s e  o f  a n  LMR 
c o r e  t o  u n p r o t e c t e d  a c c i d e n t s .  The method h a s  b e e n  t e s t e d  
s u c c e s s f u l l y  by p r o c e s s i n g  s i m u l a t e d  measurements  g e n e r a t e d  f o r  
t h e  E B R - I 1  r e a c t o r .  

I t  i s  f e l t  by t h e  Commit tee  t h a t  t h e  t o p i c  o f  p h y s i c s  
r e l a t e d  s a f e t y  a s p e c t s  of  f a s t  r e a c t o r s  i s  s t i l l  o f  h i g h  i n t e r e s t  
f o r  s e v e r a l  member c o u n t r i e s  and  t h a t  r e l e v a n t  work i s  g o i n g  on .  
I t  was d e c i d e d  t o  keep  t h e  t o p i c  on t h e  Agenda f o r  t h e  n e x t  
m e e t i n g .  However, Commit tee  members were  i n v i t e d  a s  f a r  a s  
p o s s i b l e  t o  submi t  c o n t r i b u t i o n s  a iming  t o  s h a p e  g u i d e l i n e s  f o r  
p h y s i c a l  judgement on t h i s  impor t an t  s u b j e c t .  

. . . 
1 . 4  New F a c a t l e s  of  I-tance f o r  N e u t r c m k s - m d  R e a c t o r  

Research  ( I n t e n s e  Neutron Sources .  W L E .  e t c . )  

Rappor t eu r :  L .  Lesage 
Pape r s  : A-1052, A-1087. 

The d e s i g n  of  a  c o l d  n e u t r o n  moderator  f a c i l i t y  f o r  u se  w i t h  
t h e  S I N Q  c o n t i n u o u s  wave ( C W )  s p a l l a t i o n  n e u t r o n  s o u r c e  i s  
d e s c r i b e d  i.n p a p e r  A-1052. The s o u r c e  i s  d r i v e n  by a  CW h i g h  
c u r r e n t  p r o t o n  c y c l o t r o n .  S i n c e  t h e  s o u r c e  i s  CW and  n o t  p u l s e d  
it was d e c i d e d  t o  d e s i g n  t h e  modera to r  s o u r c e  f a c i l i t y  t o  be a s  
s.iini,r t o  a  r e a c t o r  n e u t r o n  f a c i l i t y  a s  p o s s i b l e .  The  modera tor  



f a c i l i t y  a r r angemen t  i n c l u d e s  v e r t i c a l  beam i n j e c t i o n  i n t o  t h e  
c e n t e r  o f  a  l a r g e  D20 t a n k .  Both c o l d  and  t h e r m a l  n e u t r o n  p o r t s  
a n d  p o r t s  f o r  n e u t r o n  g u i d e s  a r e  p r o v i d e d .  The s a f e t y  a n a l y s i s  
f o r  t h e  f a c i l i t y  was d i s c u s s e d .  

I n  p a p e r  A-1087 a p r o p o s a l  f o r  a  h i g h  n e u t r o n  f l u x  f u s i o n  
m a t e r i a l s  t e s t i n g  f a c i l i t y  was d i s c u s s e d .  The s p a l l a t i o n  n e u t r o n  
s o u r c e  wou ld  b e  d r i v e n  b y  t h e  C o n t i n u o u s  Wave D e u t e r i u m  
Demonst ra tor  ( C W D D ) ,  a  v e r y  h i g h  c u r r e n t  D+ a c c e l e r a t o r  c u r r e n t l y  
u n d e r  c o n s t r u c t i o n  a t  Argonne N a t i o n a l  L a b o r a t o r y .  The CWDD i s  
v e r y  s imi lar  t o  t h e  a c c e l e r a t o r  p a r t  o f  t h e  p r e v i o u s l y  proposed ,  
b u t  l a t e r  c a n c e l l e d ,  FMIT f u s i o n  m a t e r i a l s  f a c i l i t y ;  The 
a v a i l a b i l i t y  of  t h e  CWDD f o r  u s e  i n  a  f u s i o n  m a t e r i a l s  f a c i l i t y  
g r e a t l y  r e d u c e s  t h e  p r o j e c t e d  c o s t  o f  t h e  p roposed  f a c i l i t y .  The 
CWDD i s  a j o i n t  p r o j e c t  o f  t h e  Grumman C o r p o r a t i o n ,  Argonne 
N a t i o n a l  L a b o r a t o r y ,  t h e  Culham L a b o r a t o r y ,  t h e  Marconi Company, 
and Los Alamos N a t i o n a l  Labora to ry .  

I t  was d e c i d e d  t o  r e t a i n  t h i s  i t e m  on t h e  agenda  f o r  t h e  
n e x t  m e e t i n g  a n d  t o  i n t e r p r e t  i t s  s c o p e  t o  b e  f a i r l y  b r o a d ,  
i n c l u d i n g  a l l  s i g n i f i c a n t  new n u c l e a r  r e s e a r c h  f a c i l i t i e s  ( b o t h  
r e a c t o r  and  n o n - r e a c t o r ) .  

1 . 5  F u s i o n  B l a n k e t  - S h i e l d  N e u t r o n i c s  w i t h  E m ~ h a s i s  on t h e  
E f f e c t s  o f  Uncertainties ( i n c l u d i n g  E f f e c t s  o f  Double  
D i f f e r e n t i a l  Da ta )  

Rappor t eu r  : H .  R ie f  
P a p e r s  : A-1053, A-1060, A-1059, A-1070, A-1071, A-1088, 

A-1092, A-1131, A-1113. 

P a p e r s  t a b l e d  i n  t h i s  S e s s i o n  f o c u s e d  on t h e  c a p a b i l i t y  o f  
c a l c u l a t i n g  f i s s i o n  b l a n k e t  c h a r a c t e r i s t i c s  such  a s :  

- b r e e d i n g  r a t i o s ,  w i t h  o r  w i t k m t  neu t ron  m u l t i p l i e r s  
- d a t a  u n c e r t a i n t i e s  
- s e n s i t i v i t i e s  of  t h e  T .  F .  c o i l  s h i e l d i n g  pa rame te r s ,  and  

a - a  p r o g r a m  f o r  t h e  a n a l y s i s  o f  n e u t r o n  i n d u c e d  
t r a n s m u t a t i o n s  and a c t i v a t i o n s .  

There  i s  one o v e r a l l  c o n c l u s i o n  t h a t  can  be  drawn from t h i s  
s e s s i o n :  e x c e p t  f o r  minor d e t a i l s ,  t h e  c r o s s - s e c t i o n s  r e q u i r e d  i n  
f u s i o n  b l a n k e t  r e s e a r c h  a t  t h i s  moment a r e  s u f f i c i e n t l y  w e l l -  
known, i f  t h e  most r e c e n t  n u c l e a r  d a t a  l i b r a r i e s  ( such  a s  ENDF/B- 
V I ,  JENDL-3, JEF-2) a r e  a p p l i e d .  

F o r  r e p o r t  A-1053 t h e  e f f e c t  o f  d i f f e r e n t  B e r y l l i u m  d a t a  
(ENDF/B-V, ENDF/B-VLA a n d  ENDF/B-VI) on t h e  n e u t r o n i c  
c h a r a c t e r i s t i c s  o f  t h e  b r e e d e r  b l a n k e t  o f  ITER i s  a n a l y z e d .  
D i f f e r e n c e s  of  7 %  were found f o r  t h e  t o t a l  t r i t i u m  b r e e d i n g  r a t i o  
and  27% f o r  t h e  damage r a t e  i n  t h e  s u p e r c o n d u c t i n g  magnets  i f  
ENDF/B-VI was used .  

P a p e r  A-1060 summar izes  t h e  r e s u l t s  o f  a n  e x h a u s t i v e  
s e n s i t i v i t y  s t u d y  o f  t h e  NET b l a n k e t  and  s h i e l d  p a r a m e t e r s .  They 
were o b t a i n e d  f o r  t h e  main r a d i a t i c n  l o a d  p a r a m e t e r s  o f  t h e  c o i l  
l e g s  w i t h  t h e  SN _code BISTRO i n  rne t y p i c a l  f u s i o n  179  g r o u p  
s t r u c t u r e .  T h i s  a n a l y s i s  shows t h a t  t n e  main u n c e r t a i n t i e s  r e s u l t  
f rom t h e  i r o n  c r o s s - s e c t i o n s ,  l e a d i n g  t o  a  + 25% s t a n d a r d  
d e v i a t i o n  of  t h e  c a l c u l a t e d  f a s t  f l u e c z e  and DPA i n  t h e  c o i l s  and  
coppe r  s t a b i l i z e r s .  S i m i l a r  r e s u l t s   re o b t a i n e d  f o r  t h e  n u c l e a r  
h e a t i n g  . 



T h i s  c o n f i r m s  t o  a  l a r g e  e x t e n t  t h e  o p i n i o n  o f  some o t h e r  
members o f  t h e  NEACRP. 

Pape r  A-1092 on r e a c t i o n  r a t e  d i s t r i b u t i o n s  and r e l a t e d  d a t a  
i n  t h e  FNS Phase I1 expe r imen t s  come t o  a  s i m i l a r  c o n c l u s i o n  f o r  
ENDF/B-V t r a n s p o r t  a n d  ORACT a c t i v a t i o n  c r o s s - s e c t i o n s .  They 
r ep roduce  t h e  measured s p e c t r a ,  a c t i v a t i o n  and t r i t i u m  p r o d u c t i o n  
v a l u e s  i n  a s a t i s f a c t o r y  manner and w i l l  a l l o w  f o r  f u t u r e  f u s i o n  
r e a c t o r  d e s i g n  s t u d i e s .  

The p r o g r a m  A N I T A  d e s c r i b e d  i n  A-1101 c o m p u t e s  t h e  
r a d i o a c t i v e  i n v e n t o r y  o f  a  m a t e r i a l  e x p o s e d  t o  n e u t r o n  
i r r a d i a t i o n .  I t  p r o v i d e s  a c t i v i t y ,  decay  h e a t ,  i n g e s t i o n  h a z a r d ,  
c o n t a c t  d o s e  e q u i v a l e n t ,  gamma s p e c t r a  a n d  o t h e r  r e l e v a n t  
p a r a m e t e r s  a s  a  f u n c t i o n  o f  t h e  c o o l i n g  t ime.  

I n  p a p e r  A-1113 e x p e r i m e n t a l  and c a l c u l a t i o n a l  r e s u l t s  o f  a  
h y b r i d  f u s i o n  b l a n k e t  mock-up a r e  d i s c u s s e d .  A p r e l i m i n a r y  3-D 
a n a l y s i s  shows agreement  w i t h i n  t h e  u n c e r t a i n t y  l i m i t s  of  most o f  
t h e  measured v a l u e s ,  a g a i n  conf i rming  t h e  v a l i d i t y  o f  t h e  n u c l e a r  
d a t a  b a s e s .  
2. Top ics  C a r r i e d  o v e r  f rom P r e v i o u s  Meet ings  

2 . 1  E v a l u a t i o n  of  t h e  U n c e r t a i n t v  i n  FBR Burnuu R e a c t i v i t v  Swinq 

Rappor t eu r :  K .  J i r l o w  
P a p e r s  : A-1072, A-1089, A-1115. 

During t h i s  s e s s i o n  t h r e e  p a p e r s  were p r e s e n t e d ,  two from 
Japan  (A-1072 and A-1115) and one from t h e  U .  S .  (A-1089).  

I n  t h e  f i r s t  p a p e r  (A-1072) t h e  p r e d i c t i o n  a c c u r a c i e s  of  t h e  
main s a f e t y - r e l a t e d  c o r e  p a r a m e t e r s  - c o n t r o l  r o d  wor th ,  sodium 
v o i d  e f f e c t  and  Doppler  r e a c t i v i t y  - were e v a l u a t e d  f o r  a  l a r g e  
FBR c o r e .  The a n a l y s i s  was b a s e d  on compar ing  C / E  v a l u e s  f o r  
t h e s e  p a r a m e t e r s  f o u n d  i n  t h e  J u p i t e r  e x p e r i m e n t s ,  w i t h  
c a l c u l a t i o n s  u s i n g  JENDL-2 d a t a  and advanced 3-D d i f f u s i o n  method 
w i t h  mesh and  t r a n s p o r t  c o r r e c t i o n s .  The s y s t e m a t i c  and  random 
e r r o r s  i n  t h e  C / E  v a l u e s  and B e t a - e f f  a s  w e l l  as  i n  t h e  c o r e  
geometry ,  c o m p o s i t i o n ,  t e m p e r a t u r e  and c r o s s - s e c t i o n  d a t a ,  were 
a s s e s s e d .  The r e s u l t s  f o r  t h i s  p a r t i c u l a r  1000 MWe FBR c o r e  show 
t h a t  t h e  v o i d  r e a c t i v i t y  i s  o v e r e s t i m a t e d  by 23 t o  29% depending  
on r a d i a l  p o s i t i o n  and t h a t  t h e  random e r r o r  i s  a round  3 0 % .  The 
D o p p l e r  c o e f f i c i e n t  was s l i g h t l y  u n d e r e s t i m a t e d  w i t h  a 2 s  
u n c e r t a i n t y  o f  1 9 % .  The t a r g e t  a c c u r a c i e s  e s t i m a t e d  from d e s i g n  
l i m i t s  and s a f e t y  a n a l y s i s  were 15% f o r  t h e s e  p a r a m e t e r s ,  which 
means t h a t  t h e r e  i s  a  need f o r  c o n s i d e r a b l e  improvement. 

Paper  A-1115 "Ana lys i s  of  Joyo Burnup C h a r a c t e r i s t i c s "  g i v e s  
a n  overv iew of  t h e  p o s t - i r r a d i a t i o n  a n a l y s i s  and  t h e  compar ison  
w i t h  c a l c u l a t i o n s  u s i n g  JENDL-2 d a t a  and t h e  3-D d i f f u s i o n  code 
MOSES. For  t h e  r e a c t i v i t y  l o s s  p e r  50 MWd burnup a C / E  r a t i o  
c l o s e  t o  1 was found b u t  t h e  u n c e r t a i n t y  was a b o u t  1 0 % .  For  t h e  
r e l a t i v e  changes  ii: heavy i s o t o p e  r a t i o s  (Pu-239/Pu, Pu-240/Pu 
e t c . )  t h e r e  were i n  g e n e r a l  s l i g h t  o v e r p r e d i c t i o n s  a round 1 0 % .  

Pape r  A-1089 "Pin  Power and D e p l e t i o n  o f  EBR-11"  d e s c r i b e s  
t h e  development  and v a l i d a t i o n  of  t h e  RCT code b a s e d  on s p a t i a l  
r e c o n s t r u c t i o n  o f  g roup  f l u x e s  and n u c l i d e  d e n s i t i e s  w i t h i n  t h e  
subassembl i e s  (hexagonal  n o d e s ) .  T h i s  code i s  used  i n  c o n j u n c t i o n  
w i t h  t h e  Hex-Z n o d a l  o p t i o n  o f  t h e  REBUS-3/DIF3D code  f o r  
deplLerion c a l c u l a t i o n s  of  EBR I1 fue l .  and f o r  f u e l  c y c l e  a n a l y s i s  
or' idvbnced F R R  d e s i g n  ( i n  p a r t i c u l a r ,  t h e  IFR c o n c e p t ) .  The RCT 



method u s e s  h i g h e r  o r d e r  polynomial  expans ions  assuming t h e  
neutron f l u x  i n  t h e  node i s  s epa rab le  i n  t h e  hex-plane and t h e  
a x i a l  d i r e c t i o n .  

Comparisons with EBR I1 measurements show t h a t  t h e  method i s  
accura te  wi thin  experimental  u n c e r t a i n t i e s .  

2.2 The Reactor Phvsics of Advanced Gas-Cooled and Water Reactors  

Rapporteur: M .  Darrouzet 
Papers : A-1050, A-1061, A-1073, A-1074, A-1109. 

F i v e  p a p e r s  were d i s c u s s e d .  Paper  A-1061 from France  
p r e s e n t s  some s t u d i e s  i n  p r o g r e s s  concern ing  advanced wate r  
r e a c t o r s  (new absorbers ,  3-D c a l c u l a t i o n  methodology, s t u d i e s  of 
100% MOX core ,  i n  p a r t i c u l a r  with a  higher  moderation r a t i o ) .  

Papers A-1073 and A-1074 from Japan d i scuss  HTTR. The f i r s t  
paper r e p o r t s  t h e  measurements by t h e  pulsed neutron method, of 
void  r e a c t i v i t y  worth of HTTR mockup c o n t r o l  rod ho le  i n  VHTRC-1 

@ c o r e .  The comparison wi th  c a l c u l a t e d  v a l u e s  shows t h a t  t h e  
Benoist  a n i s o t r o p i c  d i f f u s i o n  c o e f f i c i e n t  g ives  b e t t e r  agreement 
t han  convent iona l  d i f f u s i o n  c o e f f i c i e n t .  I t  was concluded t h a t  
t h e  d i r e c t i o n  dependent d i f f u s i o n  c o e f f i c i e n t s  must be taken i n t o  
account  t o  e v a l u a t e  t h e  s t reaming  e f f e c t  of  neu t rons  through 
l a r g e  h o l e s .  The second paper g ives  t h e  r e s u l t s  of t h e  a n a l y s i s  
of measurements of t h e  temperature e f f e c t  of r e a c t i v i t y  f o r  VHTRC 
and SHE wi th  t h e  nuc l ea r  des ign  code system developed f o r  t h e  
high temperature  engineer ing t e s t  r e a c t o r .  The conclusion i s  t h a t  
t h i s  code system p r e d i c t s  well  t h e  temperature e f f e c t .  

The member from Switzerland gave some information concerning 
t h e  HTR experiment i n  PROTEUS: t h e  p r o j e c t  i s  approved, t h e  f u e l  
w i l l  a r r i v e  a t  t h e  end of 1990. Discussion with poss ib l e  p a r t n e r s  
i s  i n  p rogress  on t h e  content  of t h e  experimental  program. 

The f i r s t  of t h e  two papers from t h e  USSR (A-1050) g ives  t h e  
r e s u l t s  of t h e  SPEKTR and MCU codes t e s t e d  on a  s e t  of benchmarks 
cover ing f u e l  l a t t i c e s  of PWR and HCLWR r e a c t o r s  wi th  d i f f e r e n t  
moderator t o  f u e l  r a t i o s  f o r  uranium and mixed f u e l  compounds. 
Me thodo log ica l  f e a t u r e s  o f  t h e  codes  were a n a l y z e d  and 

@ recommendations a r e  g iven  on t h e i r  c o r r e c t  u s e .  One of t h e  
conclusions  i s  t h e  need t o  r e f i n e  nuclear  d a t a  f o r  HCLWR snd SWPR 
neut ron ic  c a l c u l a t i o n s .  

The second USSR paper  (A-1109) concerns  t h e  exper imenta l  
program i n v e s t i g a t e d  f o r  HCLWR p h y s i c s  a t  Obninsk and i n  
p a r t i c u l a r  t h e  measurements which have been r e a l i z e d  i n  BFS57 
w i t h  uranium f u e l ,  i n  BFS59 w i t h  p lu ton ium f u e l  and t h e  
temperature  e f f e c t s  of r e a c t i v i t y  measured between 20•‹C and 240•‹C 
f o r  s e v e r a l  con f igu ra t ions  i n  MATR c r i t i c a l  f a c i l i t y  f o r  uranium 
f u e l .  

A summary of t h e  h i g h l i g h t s  of t h e  meeting on t h e  Technical  
and Economic Aspect of High Converters (Nueremberg, 26-29 March 
1990)  was p r e s e n t e d  by t h e  I A E A  o b s e r v e r .  The workshop 
recommendations of i n t e r e s t  t o  NEACRP were: 

- need f o r  reduc ing  t h e  r e l a t i v e l y  l a r g e  d i sc repancy  on 
c a l c u l a t e d  conversion r a t i o s  

- need f o r  benchmark exe rc i se s :  a )  assembly c a l c u l a t i o n ,  and 
b)  whole core  c a l c u l a t i o n  



- n e e d  i n  t h e  f i e l d  o f  s a f e t y - r e l a t e d  p h y s i c s  f o r  
benchmarked  s p a c e - t i m e  k i n e t i c s  c o d e s  w i t h  t h e r m a l -  
h y d r a u l i c s  c o u p l i n g .  

A f t e r  d i s c u s s i o n ,  it was f e l t  t h a t  t h e  t o p i c  s h o u l d  b e  
m o d i f i e d  t o  c o v e r  advanced r e a c t o r  c o n c e p t s  ( o t h e r  t h a n  LMFBRs). 
The i n f o r m a t i o n  on HTR s t u d i e s  w i l l  be g i v e n  i n  n a t i o n a l  p r o g r e s s  
r e p o r t s .  The p u r p o s e  o f  t h e  new t o p i c  s h o u l d  be  t o  a l l o w  t h e  
Committee t o  g i v e  judgements on s p e c i f i c  new advanced c o n c e p t s .  

2 . 3  E n a i n e e r i n s  and P h v s i c s  A S D e C t S  o f  Transuranium B u r n i n a  bv 

Rappor t eu r :  Y .  Kaneko 
P a p e r s  : A-1054, A-1062, A-1075, A-1076, A-1090, A-1112 

P a p e r  A-1054 ( S w i t z e r l a n d )  h a s  made a n  a n a l y s i s  on t h e  
r e d u c t i o n  o f  t h e  l o n g - t e r m  t o x i c i t y  o f  Neptunium by n u c l e a r  
s p a l l a t i o n .  The t o x i c i t y  o f  t h e  t r a n s m u t a t i o n  p r o d u c t s  i s  
dominated by s p a l l a t i o n  p r o d u c t s  and  i s  40 t o  500 t i m e s  s m a l l e r  # 
t h a n  t h e  t o x i c i t y  o f  t h e  o r i g i n a l  Np-237 and  i t s  decay  p r o d u c t s  
be tween l o 3  and 2 . 1 0 ~  y e a r s .  The r e s i d u a l  l o n g - t e r m  t o x i c i t y  
(beyond l o 7  y e a r s )  i s  about  t h e  same a s  t h a t  o f  n a t u r a l  U308. 

P a p e r  A-1062 ( F r a n c e )  e s t i m a t e s  t h e  c h a n g e  o f  t h e  
r a d i o t o x i c i t y  o f  n u c l e a r  was te  f o l l o w e d  by t h e  i n t r o d u c t i o n  o f  
t h e  p l u t o n i u m  r e c y c l i n g  ( c l o s e d  c y c l e  w i t h  one  r e c y c l i n g ) .  The 
r e c y c l i n g  i s  r a t h e r  f a v o r a b l e  t o  t h e  r e d u c t i o n  o f  t h e  
r a d i o t o x i c i t y  of  t h e  w a s t e s .  But i t s  impact i s  n o t  d e c i s i v e .  

Pape r  A-1075 ( J a p a n )  r e p o r t s  on t h e  p r e s e n t  s t a t u s  o f  t h e  
s t u d i e s  on t h e  TRU t r a n s m u t a t i o n  b y  u s e  o f  t h e  p r o t o n  
a c c e l e r a t o r .  The p roposed  t r a n s m u t a t i o n  p l a n t  i s  a  h y b r i d  sys t em 
c o n s i s t i n g  o f  an i n t e r n a l  p r o t o n  a c c e l e r a t o r ,  a  t u n g s t e n  t a r g e t  
and  a  s u b c r i t i c a l  c o r e  l o a d e d  w i t h  t h e  TRU m e t a l  f u e l .  I n  o r d e r  
t o  v a l i d a t e  t h e  d a t a  a n d  method,  a n  i n t e g r a l  s p a l l a t i o n  
expe r imen t  h a s  been p l a n n e d  u s i n g  a  500 MeV p r o t o n  s y n c h r o t r o n  
a c c e l e r a t o r  a t  KEK. The B a s i c  Technology P r o t o n  A c c e l e r a t o r  (10 * 
MeV, l O m A )  i s  t o  be  c o n s t r u c t e d  a i m i n g  a t  e s t a b l i s h i n g  t h e  
t e c h n o l o g i e s  r e l a t e d  t o  a  h i g h  c u r r e n t  a c c e l e r a t o r .  

Pape r  A-1076 ( J a p a n )  h a s  made an a n a l y s i s  on t h e  p o s s i b i l i t y  * 
of  t h e  TRU t r a n s m u t a t i o n  i n  LMFBRs. One method i s  d i s p e r s i n g  T R U s  
homogeneously t h r o u g h o u t  t h e  whole c o r e .  The o t h e r  method i s  t h e  
u s e  o f  a s m a l l  number o f  s u b - a s s e m b l i e s  c o n t a i n i n g  t h e  TRU 
e l e m e n t s  up t o  5 0 % .  The former  i s  more f e a s i b l e ,  compared t o  t h e  
l a t t e r ,  from t h e  v i e w p o i n t  of  t h e  power p e a k i n g  problem d u r i n g  
burn-up . 

Paper  A-1090 (USA) a n a l y z e d  t h e  change o f  t h e  r a d i o l o g i c a l  
h a z a r d  o f  t h e  n u c l e a r  was te  measured i n  t h e  f a t a l  c a n c e r  d o s e  
u s i n g  t h e  v a r i o u s  ICRP d a t a .  I t  i s  shown t h a t  i n  a l l  c a s e s  t h e  
t r a n s u r a n i c s  dominate  t h e  long- te rm h a z a r d ,  Am-241, Pu-239, Pu- 
240, and Np-237 b e i n g  t h e  most impor t an t  c o n t r i b u t o r s .  

Pape r  A-1112 (USSR) d e s c r i b e s  t h e  f e a s i b i l i t y  of  a  s p e c i a l  
n u c l e a r  r e a c t o r  where a  l a r g e  p a r t  o f  power i s  t o  be  p r o v i d e d  by 
a c t i . n i d e s  b u r n i n g .  I t  i s  p o i n t e d  o u t  t h a t  it i s  r e q u i r e d  
e x t r a c t i f i g  Cm i s o t o p e s  which have t h e  h i g h e s t  s p e c i f i c  h e a t  power 
f ron;  i:he m i x t u r e  and s u b s e q u e n t l y  b u r n i n g  them i n  s e p a r a t e  f u e l  
el.:.?!rrient!j i n  h i g h l y  d i l u t e d  s t a t u s .  I t  i s  a i s o  shown t h a t  t h e  



value of Beta-effective becomes very small (0.09-0.12) if 
Plutonium is extracted from the fuel. 

Paper A-1112 (USSR) reports the assessment of requirements 
for actinides nuclear data for LMFBR core loaded with MOX fuel 
and evenly distributed TRU actinides. Preliminary analysis on the 
reactivity experiments for Pu-240 made at FCA has shown 
significant discrepancies with the results which have already 
been reported from Japan. 

2.4 Local Stabilitv in LWRs and HWRs rjith Em~hasis on 3-D Effects 

Rapporteur: F. N. Mc Donne11 
Papers : A-1077, A-1078, A-1098, A-1099, A-1102 

This session covers papers on BWRs and CANDUs, from Japan, 
Sweden and Canada. The session stimulated much discussion and the 
consensus was that this topic should be retained on the Agenda in 

0 the future but perhaps in a modified form. 
The first paper (A-1077) addresses regional oscillations in a 

BWR with TOSDYN-2. In particular, radial power distribution 
effects on the out-of-phase regional oscillation were analyzed 
with the 3-D transient analysis code TOSDYN-2, by changing the 
location of the hottest bundles in a BWR core. The calculated 
results show that the regionaloscillation is likely to occur when 
the hottest bundles, which are thermal-hydraulically the least 
stable, are located close to the periphery rather than located 
close to the center of a core. 

The second paper (A-1078) from Japan, examines nuclear- 
thermal oscillation modes in a BWR core. The analyses have 
successfully predicted the observed oscillation modes. A mode-map 
has shown that if the flow resistance out of the core is small, 
the core-wide mode appears before the out-of-phase mode, and that 
it is opposite in a core with a large flow resistance out of the 
core. 

The next paper (A-1107) from Sweden, describes a BWR 
stability investigation performed on noise measurements collected 
at Ringhals 1 in connection with power oscillations which 
occurred on October 26, 1989. The incident demonstrated the value 
of on-line monitoring the measurement of stability (Decay-Ratio). 

The fourth paper (A-1098) outlines a figure of merit to 
assess the first azimuthal mode instability in CANDU reactors. 
One outcome of the assessment was recognition of the importance 
of uniformly distributing voiding during a LOCA. This could be 
achieved by PHT feeder interlacing when subcriticality of the 
first azimuthal mode is less than -15mk. 

The final paper (A-1099) from Canada provides a brief update 
on SMOKIN, a code used to calculate loss-of-coolant reactivity in 
CANDU-PHW reactors. SMOKIN uses modal kinetics theory. A 
validation program has been in progress for several years. It is 
likely that the results of this validation program will be 
presented at a future meeting. 



2 . 5  P h v s i c s  Methods i n  Fuel  A c c o u n t a b m  

Rappor t eu r :  M .  Dar rouze t  
P a p e r s  : A-1063, A-1079. 

The f i r s t  pape r  from France  p r e s e n t s  a c t i v e  and  p a s s i v e  non- 
d e s t r u c t i v e  methods deve loped  t o  measure burnup,  c o o l i n g  t i m e  and  
e f f e c t i v e  m u l t i p l y i n g  f a c t o r  t o  a1.low a s a f e t y  c r i t i c a l i t y  
c o n t r o l  i n  r e a c t o r  p o o l s  b e f o r e  t a k i n g  t h e  a s s e m b l i e s  i n t o  t h e  
t r a n s p o r t  c a s k s  o r  t o  check ,  i n  a  r e p r o c e s s i n g  p l a n t ,  t h e  
d e c l a r e d  c o m p o s i t i o n s  of  t h e  a s s e m b l i e s  b e f o r e  s h e a r i n g  a n d  
d i s s o l v i n g .  The q u a l i f i c a t i o n  methods f o r  a n  i n d u s t r i a l  c o n t e x t  
are g i v e n .  

The second p a p e r  from Japan  c o n c e r n s  two sys t ems  b u i l t  f o r  
n o n - d e s t r u c t i v e  measurement o f  t race  amounts o f  f i s s i l e  m a t e r i a l  
c o n t a i n e d  i n  200 l i t e r  drums o f  w a s t e s .  The f i r s t  sys tem u s e s  t h e  
a c t i v e  n e u t r o n  i n t e r r o g a t i o n  method. A l a r g e  v a r i e t y  o f  m a t r i c e s  
o f  w a s t e  were measured  ( b i t u m e n ,  c o n c r e t e ,  s a n d ,  e t c . ) .  The 
s e c o n d  s y s t e m  u s e s  a  n e u t r o n  p a s s i v e  method a n d  h a s  a  h i g h  
e f f i c i e n c y  o f  d e t e c t i o n .  An e f f o r t  was per formed t o  a n a l y z e  t h e  
t i m e  spec t rum.  The c la imed d e t e c t i n g  s e n s i t i v i t y  i s  v e r y  good. 

No i m p o r t a n t  e v o l u t i o n  on t h i s  t o p i c  i s  e x p e c t e d  i n  t h e  n e a r  
a 

f u t u r e .  I t  seems t h a t  t h e  t o p i c  s h o u l d  n o t  be  kep t  on t h e  agenda 
f o r  t h e  n e x t  mee t ing .  

H .  R ie f  r e p o r t e d  on a  benchmark p r o p o s a l  made a t  t h e  Monte 
C a r l o  C o n f e r e n c e  i n  Budapes t  (Sep tember  1990)  which a ims  a t  
i d e n t i f y i n g  t h e  most s u i t a b l e  b i a s i n g  schemes f o r  a  s e t  o f  
p r o b l e m s ,  a n d  a t  d e t e r m i n i n g  t o  what e x t e n t  t h e y  c a n  b e  
a u t o m a t i s e d  f o r  u s e  by non-expe r t s .  T h i s  benchmark would a d d r e s s  
t h e  e f f i c i e n c y  of  t h e  f o l l o w i n g  b i a s i n g  schemes: 

- weight  window ( L A N L ) ;  
- op t imized  s p l i t t i n g  (ENEA and B G I - I s r a e l ) ;  
- a d j o i n t  we igh t ing  (AEA T ) ;  

0 
- TRIPOLI impor tance  sampl ing  ( C E A ) .  

The problems would be  chosen s o  t h a t  t h e y  can be  run  a l s o  w i t h  an 
a n a l o g u e  Monte C a r l o .  The Committee f e l t  t h a t  some o f  t h e s e  

0 
compar isons  a r e  a l r e a d y  t a k i n g  p l a c e  (MCBEND - MCNP - TRIPOLI).  
The c o n c l u s i o n s  o f  t h e s e  s t u d i e s  s h o u l d  b e  r e p o r t e d  t o  t h e  
Commit tee .  A s  f a r  a s  t h e  new p r o p o s a l  i s  conce rned ,  a  l e a d e r  
s h o u l d  b e  i d e n t i f i e d  ( p o s s i b l y  ENEA Bologna)  who s h o u l d  f i r s t  
e n q u i r e  a b o u t  t h e  r e a l  i n t e r e s t  i n  t h e  s h i e l d i n g  community, and  
i f  s u f f i c i e n t l y  l a r g e ,  submit  t h e  p r o p o s a l  t o  NEACRP. 

R .  M a r t i n e l l i  r e p o r t e d  on a n o t h e r  benchmark p r o p o s a l ,  
s u g g e s t e d  i n  t h e  c o n c l u d i n g  s e s s i o n  of  t h e  S p e c i a l i s t s '  Meet ing  
on Advanced C a l c u l a t i o n a l  Methods f o r  Power R e a c t o r s  (Cadarache ,  
S e p t e ~ n b e r  1 9 9 0 ) .  The new benchmark i s  aimed a t  a s s e s s i n g  t h e  
p e r f o r m a n c e s  of  e x i s t i n g  codes  f e a t u r i n g  3-D n e u t r o n  k i n e t i c s  
c o u p l e d  t o  t h e r m o h y d r a u l i c s ,  i n  r e a l i s t i c  t r a n s i . e n t  c a l c u l a t i o n s  
f o r  T,WR c o r e s .  The Committee f e l t  t h a t  t h e  benchmark i s  t i m e l y  
a n d  t h a t .  all members s h o u l d  e n c o u r a g e  p a r t i c i p a t i o n  i n  t h e  
e j . . i v  C o u n t r i e s .  D r s .  H .  Finnemann (KWU) and A .  G a l a t i  



(ENEA) would t a k e  up t h e  coo rd ina t ion .  S p e c i f i c a t i o n s  should be 
d i s t r i b u t e d  before  t h e  next meeting. 

3 . 1  S h i e l d i n a  Benchmark Data Base 

Rapporteur: E .  S a r t o r i  
Paper : A-1093 

The main purpose of e s t a b l i s h i n g  a  s h i e l d i n g  benchmark d a t a  
base  i s  t o  ma in t a i ?  t h e  r e s u l t s  of an i n t e r n a t i o n a l  s e t  of 
neu t ron  p ropaga t ion  benchmark exper iments  f o r  f u t u r e  u s e  by 
s h i e l d e r s ,  bo th  f o r  d a t a  and computer code v a l i d a t i o n s .  The 
p r o p o s a l  f o r  s e t t i n g  up t h e  d a t a  b a s e  was made a t  t h e  
I n t e r n a t i o n a l  Sh ie ld ing  Conference i n  Bournemouth i n  1988; t h i s  
i dea  was f u r t h e r  developed by A .  McCracken (NEACRP-A-1044). This  
paper  s e t s  o u t  p l a n s  f o r  a  system of c o l l e c t i n g  t h e  d a t a ,  
i n t e r p r e t i n g  t h e  experiments, and a s s ign ing  f i g u r e s  of mer i t  and 
i n d i c a t i o n s  t o  d a t a  e v a l u a t o r s  a s  t o  which d a t a  need f u r t h e r  
improvement. This  scheme, a l though a  p o s s i b l e  u l t i m a t e  goa l ,  was 
considered t o  be t o o  ambit ious f o r  t h e  f i r s t  s t a g e .  Paper A-1093 
desc r ibes  t h e  minimum e f f o r t  requ i red  t o  c o l l e c t  t h e  experimental  
d a t a  i n  a  cons i s t en t  way, which would f a c i l i t a t e  d a t a  maintenance 
and d i s t r i b u t i o n  t o  u s e r s .  

The Committee f e l t  t h a t  t h e  c o n t i n u a t i o n  of t h i s  p r o j e c t  
makes sense  only  i f  someone can be found who i s  prepared t o  t a k e  
t h e  l e a d  i n  t h e  p r o j e c t .  D .  I n g e r s o l l ,  ORNL, ( a l though  a b s e n t ) ,  
expressed t h e  w i l l i ngness  t o  t a k e  over t h e  r e s p o n s i b i l i t y  of t h i s  
p r o j e c t .  ENEA, Bologna, would be a v a i l a b l e  a s  an a l t e r n a t i v e  
candida te  and i s  w i l l i n g  t o  make a  s u b s t a n t i a l  c o n t r i b u t i o n  t o  
t h e  p r o j e c t .  

As f a r  a s  t h e  computa t iona l  benchmark on assessment  of 
resonance s e l f - s h i e l d i n g  e f f e c t s  i n  bulk media i s  concerned, t h e  
Committee f e l t  t h a t  i t  has  l o s t  bo th  momentum and a  r e a l  
j u s t i f i c a t i o n .  Correct  resonance s e l f - s h i e l d i n g  methods a r e  now 
w e l l  known and a v a i l a b l e ,  and t h e i r  use  i s  recommended f o r  
s h i e l d i n g  a p p l i c a t i o n s .  Th i s  benchmark w i l l  t h e r e f o r e  no t  be  

m continued.  

Rapporteur: E .  S a r t o r i  
Paper : A - 1 1 1 4  

The r e s u l t s  from t h e  s t u d y  of e i g h t e e n  e x p e r i m e n t a l  
benchmarks were consol idated i n  t h e  u n r e s t r i c t e d  r epo r t  NEACRP-L- 
306. The t h e o r e t i c a l  benchmarks, focusing on problems of double 
heterogeneous f i s s i l e  regions  ( s o l i d  f i s s i l e  m a t e r i a l  surrounded 
by f i s s i l e  m a t e r i a l  i n  s o l u t i o n )  have a l s o  been f i n a l i z e d  and 
w i l l  be publ ished s h o r t l y .  

The Committee c o n g r a t u l a t e d  t h e  Working Group f o r  t h e  
e x c e l l e n t  p i ece  of work they  had accomplished and noted t h a t  it 
had been proposed f o r  p u b l i c a t i o n  i n  a  journal  by t h e  PHYSOR'90 
Programme Committee. 

Fur ther  benchmark s t u d i e s  were recommended by t h e  C r i t i c a l i t y  
Working Group i n  t h e  f i e l d  of burnup c r e d i t .  



With t h e  p r e s s u r e  o f  i n c r e a s i n g  t h e  en r i chmen t  o f  LWR f u e l ,  
t h e  Group f e l t  it was v i t a l  t h a t  a  c a s e  be  made t o  t h e  l i c e n s i n g  
a u t h o r i t i e s  t o  p e r m i t  c o n s i d e r a t i o n  o f  t h e  e f f e c t  o f  f i s s i l e  
burnup a n d / o r  t h e  e f f e c t  o f  t h e  f i s s i o n  p r o d u c t s  i n  p e r f o r m i n g  
t h e  c r i t i c a l i t y  s a f e t y  a n a l y s i s .  Fo r  i n s t a n c e ,  t o d a y ' s  s h i p p i n g  
f l a s k s  a r e  d e s i g n e d  f o r  an upper  l i m i t  o f  enr ichment  of  4 p e r c e n t  
assuming a  f r e s h  f u e l  l o a d .  

Some p a r t i c i p a n t s  e x p r e s s e d  t h e i r  w i l l i n g n e s s  t o  make 
a v a i l a b l e ,  f o r  t h e  n e x t  p h a s e  o f  t h e  benchmark s t u d y ,  c r i t i c a l  
e x p e r i m e n t a l  d a t a  t h a t  d e f i n e  LWR c o r e s  hav ing  d i f f e r e n t  burnup.  

The Commit tee 's  view was t h a t  from t h e  r e a c t o r  p h y s i c s  p o i n t  
o f  v i e w ,  ~ a k i n g  c r e d i t  o f  b u r n u p  d o e s  n o t  g e n e r a l l y  p o s e  
problems.  T h i s  i s  c u r r e n t l y  done i n  r e a c t o r  c a l c u l a t i o n s  and most 
of  t h e  s t a t e - o f - t h e - a r t  c o m p u t a t i o n a l  t o o l s  can  cope  w i t h  b o t h  
c r i t i c a l i t y  and r e a c t o r  c o r e  c a l c u l a t i o n s .  

The Working  G r o u p ' s  v i e w  i s  t h a t  t h r e e  d i m e n s i o n a l  
c a l c u l a t i o n s  a r e  r e q u i r e d ,  however, f o r  a x i a l l y  v a r y i n g  burnup 
p r o f i l e s .  The sys tems can be  v e r y  l a r g e  and complex, which makes 
t h e  u s e  o f  d i s c r e t e  o r d i n a t e s  a n d  Monte C a r l o  m e t h o d s  
p r o b l e m a t i c .  I n  a d d i t i o n ,  m a t e r i a l s  a r e  used  which a r e  n o t  u s e d  @ 
i n  r e a c t o r s .  Because of  h i g h  pack ing ,  t h e  s e l f - s h i e l d i n g  e f f e c t  
becomes p a r t i c u l a r l y  i m p o r t a n t .  C r i t i c a l i t y  s a f e t y  s o f t w a r e  
r e q u i r e s  s t r i n g e n t  q u a l i t y  a s s u r a n c e  c h a r a c t e r i s t i c s .  

The NEACRP f e l t  t h a t  t h e  n e x t  phase  of  t h e  benchmark s h o u l d  
b e  c o n s i d e r e d  i f  t h e  n e e d  i s  e x p r e s s e d  by n u c l e a r  power 
o p e r a t o r s .  Thebackground f o r  such  a  need s h o u l d  be  g a t h e r e d ,  and 
t h e  s e t  o f  p r o b l e m s  t o  b e  i n v e s t i g a t e d  s h o u l d  b e  c l e a r l y  
s p e c i f i e d  t o g e t h e r  w i t h  t h e  d i f f i c u l t i e s  t h a t  a r e  e x p e c t e d .  

The purpose  of  such  a  benchmark s h o u l d  be ,  a s  i n  t h e  p a s t ,  t o  
c l a r i f y  d i s c r e p a n c i e s .  

The Working Group s h o u l d  come u p  a t  t h e  n e x t  mee t ing  w i t h  
c o n c r e t e  p r o p o s a l s  t o  submit  t o  NEACRP f o r  c o n s i d e r a t i o n .  

3 . 3  

Rawworteur: M .  J .  H a l s a l l  * .  

Paper  : A-1107 

The r e p o r t  A-1107 by Alan Avery of  AEA W i n f r i t h  (UK) was 
p r e s e n t e d  by M .  H a l s a l l ,  w i t h  added comments by E .  S a r t o r i .  

A meet ing  had been h e l d  i n  P a r i s  i n  February/March t o  d i s c u s s  
p r o g r e s s ,  and  e s p e c i a l l y  t o  compare r e s u l t s  o f  c a l c u l a t i o n s  f o r  
t h e  TN-12 e x p e r i m e n t a l  benchmark.  I n  g e n e r a l  t h e  ag reemen t  on 
gamma dose  r a t e s  was good ( a p a r t  from two r e s u l t s  which were low 
by a  f a c t o r  o f  f i v e )  b u t  t h e  s p r e a d  of  c a l c u l a t e d  n e u t r o n  d o s e  
r a t e s  was much b i g g e r .  The m d e r s t a n d i n g  of  t h e  n e u t r o n  r e s u l t s  
was c o m p l i c a t e d  by a  l a c k  of  knowledge of t h e  e x p e r i m e n t a l  ene rgy  
r e sponse  f u n c t i o n  of  t h e  dosemeter .  

A meet ing  was p r o v i s i o n a l l y  a r r a n g e d  f o r  A p r i l  1991 a t  which 
c o n c l u s i o n  f o r  a1.1 t h e  benchmarks,  t h e o r e t i c a l  and  e x p e r i m e n t a l ,  
wi l l .  be a g r e e d .  It i s  c l e a r  t h a t  t h e  e x e r c i s e  h a s  h i g h l i g h t e d  a  
number o f  a r e a s  where c a r e  must be  t a k e n  i n  c o m p u t a t i o n ,  a n d  
s e v e r a l  a r e a s  f o r  f u r t h e r  work b e f o r e  A p r i l  have been i d e n t i f i e d .  

'The p r i n c i p a l  problem remains t h e  n e u t r o n  dosemeter  r e s p o n s e  
f u n c t i o n  used  f o r  t h e  TN-12 e x p e r i m e n t .  The way fo rward  c o u l d  b e  
e i t h e r  m?asurerncnt. nf t h e  r e s p o n s e  f u n c t i o n ,  o r  a n a l y s i s  o f  an 



alternative experimental benchmark. A Japanese proposal for such 
an experiment had been received. 

3.4 Noise Analvsis 

Rapporteur: P. D'Hondt 
Paper : A-1046 

The 1989 Noise Analysis Benchmark Test was organized as a 
follow-up of the SMORN-V artificial noise benchmark test to look 
for improvement in AR-modeling of noise signals and in anomaly 
detection. 

Although 15 groups of noise analysts from 10 different 
countries registered for participation in the benchmark test and 
received a magnetic tape with the data, only 8 contributions were 
finally received from 6 different countries. Several participants 
sent in their results rather late, long after the deadline of 1 
November 1989. 

A one-day evaluation meeting took place on 12 June 1990 at @ IRI, Delft, The Netherlands. The analysis of the participantst 
results is currently being performed at IRI and it is envisaged 
to report about this noise analysis benchmark test at SMORN VI 
(Gatlinburg, May 1991). 

The Committee expressed their gratitude to Eduard Hoogenboom 
and Hugo Van Dam for their difficult job in organizing and 
analyzing the noise benchmark. 

3.5 H ~ & I  Conversion I & h L k a R e a c t o r B u i  Benchmark 

Rapporteur: E. Sartori 
paper : A-1108 

The results of the first phase of this benchmark and the 
preliminary results from the second phase were presented at the 

(( PHYSOR' 90 conference. 
This work was proposed for publication in a journal by the 

(I) PHYSOR Programme Committee and attracted considerable interest. 
Additional results, received after the conference, will be 
consolidated in the unrestricted report NEACRP-L-321. 

The Committee thanked the participants in this benchmark for 
the good work they have carried out. A set of important 
outstanding questions have been answered by this investigation. 
Further benchmark studies could be of interest if new 
experimental data are made available. 

Most of the experimental results are proprietary involving 
research establishments, utilities and constructions. Some of the 
data could be made available, but it was felt that these would 
not contribute much to improve the calculational tools and data. 

A benchmark with an excellent potential for this would be one 
on the temperature coefficient, when experimental data become 
available. 

The suggestion that this benchmark is recalculated using the 
new evaluations ENDF/B-VI, JEF-2 and JENDL-3 is strongly 
supported. The Committee does not suggest that this activity 
should be stopped but new suggestions or results could be 



d i s c u s s e d  i n  t h e  s e s s i o n  on advanced  r e a c t o r  t y p e s  a t  t h e  n e x t  
meet ing  . 

3 . 6  Measurement of  T r i t i u m  Produc t ion  R a t e s  

Rappor t eu r :  Y .  Kaneko 
Pape r  : A-1080 

P a p e r  A-1080 ( J a p a n )  r e p o r t s  t h e  i n t e r i m  s t a t e  o f  t h e  
" I n t e r n a t i o n a l  Comparison on Measur ing  T e c h n i q u e s  o f  T r i t i u m  
P r o d u c t i o n  R a t e  f o r  F u s i o n  N e u t r o n i c s  E x p e r i m e n t s " .  E i g h t  
i n s t i t u t e s  a n d  u n i v e r s i t i e s  f rom s i x  c o u n t r i e s  a p p l i e d  t h i s  
program.  The f i r s t  i r r a d i a t i o n  e x p e r i m e n t s  were p e r f o r m e d  i n  
A p r i l  a n d  May 1989 a t  FNS and  LOTUS, r e s p e c t i v e l y .  S i x  o u t  o f  
e i g h t  g r o u p s  s u b m i t t e d  t h e  measured  r e s u l t s  t o  J A E R I  b y  t h e  
middle  of  September 1989.  The measured r e s u l t s  d e v i a t e d  among t h e  
p a r t i c i p a n t s  f a r  o v e r  t h e  t a r g e t  accu racy  of  5 % .  

I t  i s  though t  t o  be  t h e  most impor t an t  t o  i d e n t i f y  t h e  c a u s e s  
o f  d i s c r e p a n c y .  T h e r e f o r e  t h r e e  k i n d s  of  T r i t i u m  w a t e r  s amples  
which a r e  made from t h e  c e r t i f i e d  s t a n d a r d  T r i t i u m  w a t e r  were 
d i s t r i b u t e d  t o  e a c h  p a r t i c i p a n t  by A N L .  The r e s u l t s  o f  t h e  
c o n c e n t r a t i o n  measu remen t s  showed a f a i r l y  good a g r e e m e n t  
( l a = 3 % ) .  JAERI recommended r u n n i n g  t h e  s e c o n d  i r r a d i a t i o n  
exper iment  a f t e r  a l l  t h e  p a r t i c i p a n t s  have succeeded  i n  improving 
t h e i r  own t e c h n i q u e  t o  e x t r a c t  T r i t i u m  f rom t h e  i r r a d i a t e d  
s a m p l e s .  T h i s  p r o p o s a l  i s  e n d o r s e d  i n  t h e  m e e t i n g .  The second  
i r r a d i a t i o n  w i l l  be done i n  A p r i l  1991. 

3 . 7  -art - Bench IMKk 

Rappor t eu r :  Y .  Kaneko 
Paper  : A-1081 

P a p e r  A-1081 shows t h e  i n t e r i m  s t a t e  o f  t h e  3-D n e u t r o n  
t r a n s p o r t  benchmark ,  p a r t i c u l a r l y  f o r  k - e f f .  The benchmark 
i n c l u d e s  t h r e e  XYZ geometry c o r e s  ( a  s m a l l  LWR, a s m a l l  FBR, a 
l a r g e  a x i a l l y  he t e rogeneous  FBR c o r e )  and  a hexagonal-Z geometry 
s m a l l  FBR. Nine teen  o r g a n i z a t i o n s  have p a r t i c i p a t e d  from e l e v e n  
c o u n t r i e s .  

Fo r  t h e  s m a l l  LWR, agreement  was s a t i s f a c t o r y  f o r  k-eff  ( A  
k-e f f  z 0 . 5 % )  . For  t h e  s m a l l  X Y Z  and  hexagonal-Z FBR p rob lems ,  
small. d i sag reemen t  i n  c o n t r o l  r o d  wor th  was obse rved  between Sn 
and  Monte-Carlo methods .  The d i s a g r e e m e n t  i n  t h e  c o n t r o l  r o d  
worth i s  more s i g n i f i c a n t  f o r  t h e  l a r g e  FBR c o r e .  

A S p e c i a l i s t  Meet ing i s  t o  be h e l d  on 22nd and 23rd  Oc tobe r  
1990,  where d i s c u s s i o n s  be tween p a r t i c i p a n t s  w i l l  b e  made i n  
o r d e r  t o  a s s e s s  t h e  benchmark c a l c u l a t i o n s .  



3.8  Val ida t ion  of Delaved Neutron Data 

Rapporteur: M .  Sa lva tores  
Papers : A-1041, A - 1 0 6 4 .  

Two documents were t a b l e d  ( A - 1 0 4 1  and A-1064). 

A-1041 i s  a r epo r t  prepared i n  t h e  frame of t h e  I n t e r n a t i o n a l  
Eva lua t ion  Co-operation (Subgroup no.  6 ) ,  t o  g i v e  t h e  s t a t e  of 
t h e  a r t  on Delayed Neutron Data U n c e r t a i n t i e s .  A-1064 g i v e s  
d e t a i l s  on t h e  p r e p a r a t i o n  of t h e  expe r imen ta l  benchmark a t  
MASURCA. The i n t e n t i o n  t o  p a r t i c i p a t e  i n  t h a t  e x e r c i s e  has  been 
given by t h e  European p a r t n e r s  of t h e  LMFBRs co-operation,  I t a l y  
( E N E A ) ,  Japan ( J A E R I )  and USSR (Obninsk) .  Other groups could  
j o i n .  The f i r s t  p repara tory  meeting i s  announced f o r  4 th  and 5 t h  
December 1990, i n  Cadarache. The exper iments  a r e  expec ted  t o  
s t a r t  a t  t h e  beginning of 1992. 

A s h o r t  d i s c u s s i o n  on t h i s  t o p i c  c o n c e n t r a t e d  on t h e  
ach ievable  exper imental  accuracy.  A t a r g e t  value  of + 6 percen t  
was i n d i c a t e d  and t h e  need f o r  a very c a r e f u l  p r e p a r a t i o n  t o  
reach t h a t  r e s u l t  was s t r e s s e d .  

3 .9  B&j.a.l C / E  Trends i n  Larae FB- 

Rapporteur: L .  Lesage 

The s p e c i f i c a t i o n  of t h e  benchmark problem has been prepared 
by Sa lva to re s  (CEA, France) and Orechwa and C o l l i n s  (ANL, USA). 
A s  a  r e s u l t  of t h e  d i scus s ion ,  it was determined t h a t  s e v e r a l  
coun t r i e s  a r e  i n t e r e s t e d  i n  c a l c u l a t i n g  t h i s  problem. The problem 
s p e c i f i c a t i o n  w i l l  be d i s t r i b u t e d  t o  a l l  members by December 1, 
1 9 9 0 .  A d a t e  f o r  completion o f  t h e  benchmark problem w i l l  be  
s p e c i f i e d  i n  t h e  problem d i s t r i b u t i o n ;  however, it i s  planned t o  
have t h e  s o l u t i o n s  completed and a v a i l a b l e  by t h e  next  meeting of 

# t h e  NEACRP. I t  was noted t h a t  t h i s  benchmark problem i s  no t  
expected t o  r equ i r e  a l a rge  e f f o r t .  

3.10 P i n  Power D i s t r i bu t ion  wi th in  Assemblies 

Rapporteur: M .  Sa lva tores  
Paper : A-1065 

The background of t h e  pin-power benchmark p r o p o s a l  was 
i l l u s t r a t e d  by J . P .  West from EdF (F rance ) .  I t  was decided,  a f t e r  
d i s cus s ion ,  t h a t  t h e  o r i g i n a t o r s  of t h e  benchmark should consu l t  
w i th  D r .  Koebke of KWU, Germany, t o  f i n a l i s e  t h e  p r o p o s a l .  
Afterwards, t h i s  improved proposa l  w i l l  be c i r c u l a t e d  among a l l  
p o t e n t i a l  i n t e r e s t e d  p a r t i e s ,  s i n c e  most of t h e  members expressed 
t h e i r  i n t e r e s t .  The r e s u l t s  of  t h e  benchmark should  then  be 
ga the red  by J . P .  West and a r e p o r t  should be prepared f o r  t h e  
next  NEACRP meeting. 



4 .  I n t e r n a t i o n a l  and N a t i o n a l  Programmes 

4 . 1  1 A i v i  i h  
NEACRP 

- DC Towics of  I n t e r e s t  t o  N m  

E .  F o r t  p r e s e n t e d  a  summary of some c o n c l u s i o n s  r eached  a t  
t h e  2 8 t h  NEANDC Meeting, i n  pape r  A-1100. 
Works have  been  comple t ed  f o r  b o t h  Fe-56 a n d  U-238 Task 
F o r c e s :  t h e  f i n a l  r e p o r t s  a r e  e x p e c t e d  t o  be  a v a i l a b l e ,  on 
a  w i d e - s c a l e  NEA d i s t r i b u t i o n ,  w i t h i n  mid-1991. Some 
problems s t i l l  e x i s t  f o r  Fe-56, which w i l l  p r o b a b l y  b e  
a d d r e s s e d  b y  a  new Working Group on C a p t u r e  Data  f o r  
S t r u c t u r a l  M a t e r i a l s .  
Comparisons o f  Decay Heat P r e d i c t i o n  d a t a  (A-1039) a n d  
codes  (L-319) i n d i c a t e  t h a t  e x i s t i n g  d i s c r e p a n c i e s  must b e  
a t t r i b u t e d  t o  b a s i c  n u c l e a r  d a t a  a n d  c o u l d  o n l y  b e  
r e s o l v e d  b a s i n g  on new, more a c c u r a t e  measurements.  
A Working Group on A c t i v a t i o n  C r o s s - S e c t i o n s  h a s  b e e n  
c r e a t e d ,  which w i l l  t a k e  c a r e  o f  t h e  i n t e r c o m p a r i s o n  o f  
m e a s u r i n g  a n d / o r  e v a l u a t i o n  t e c h n i q u e s  f o r  i m p o r t a n t  @ 
i s o t o p e s  i n  s e l e c t e d  energy  r a n g e s .  

- r o a r e s s  Rewort from Eva lua ted  Data F l l e  P r o i e c =  

M. S a l v a t o r e s  and E .  F o r t ,  t h e  l a t t e r  now b e i n g  t h e  co- 
o r d i n a t o r  of  t h e  benchmark t e s t i n g  a c t i v i t i e s  f o r  JEF-2, 
r e p o r t e d  on t h i s  t o p i c .  The v e r s i o n  t h a t  i s  c u r r e n t l y  
under  t e s t  i s  JEF 2 . 1 ,  r e l e a s e d  i n  September 1990.  F u t u r e  
work i s  p l a n n e d ,  aimed a t  r e l e a s i n g  t h e  2 . 2  v e r s i o n  by 
mid-1991. For  t h e  moment, JEF-2 r e c e i v e s  a  d i s t r i b u t i o n  
r e s t r i c t e d  t o  p a r t i c i p a t i n g  c o u n t r i e s  w h i l s t  ENDFB-VI 
( a f t e r  c o m p l e t i o n  of  t h e  t e s t i n g )  and  JENDL-3 ( a l r e a d y  
e x t e n s i v e l y  v a l i d a t e d  a l s o  f o r  f u s i o n  n e u t r o n i c s  
a p p l i c a t i o n s )  w i l l  e n j o y  f r e e  d i s t r i b u t i o n .  
T e c h n i c a l  d e t a i l s  on t h e  s t a t u s  of  t h e  t h r e e  e v a l u a t e d  
f i l e s  a r e  r e p o r t e d  i n  pape r  A-1042. a 

- I n t e r n a t i o n a l  Coopera t ion  on Eva lua ted  Data F i l e s  a 
The s t a t u s  r e p o r t s  p r e s e n t e d  i n  A-1042 by t h e  s e v e n  sub-  
g roups  s e t  up by t h e  WG ( I n t e r c o m p a r i s o n  of  f i l e s  f o r  C r -  
5 2 ,  Fe-58 and  Ni-58; G e n e r a t i o n  of  c o v a r i a n c e  f i l e s  f o r  
Fe-nat and Fe-58; A c t i n i d e  Data  i n  t h e  t h e r m a l  r a n g e ;  U- 
238 c a p t u r e  and i n e l a s t i c  c r o s s - s e c t i o n s ;  Pu-238 1-100 keV 
f i s s i o n  c r o s s - s e c t i o n ;  Delayed n e u t r o n  d a t a  benchmarking; 
M u l t i g r o u p  c r o s s - s e c t i o n  p r o c e s s i n g ) ,  were b r i e f l y  
r ev iewed .  I t  was r e c o g n i z e d  t h a t  t h e  a c t i v i t i e s  had j u s t  
s t a r t e d  i n  most c a s e s ,  s o  t h a t  a  s i g n i f i c a n t  a c c o u n t  of  
t h e  p r o g r e s s e s  made i n  t h e s e  t o p i c s  would b e  a v a i l a b l e  
o n l y  f o r  t h e  n e x t  mee t ing .  
The Committee a g r e e d  wi th  t h e  Working Group ' s  f e e l i n g  t h a t  
no more sub-groups shou1.d be c r e a t e d  f o r  t h e  p r e s e n t  t i m e .  



- EA Data Bank 

E .  S a r t o r i  p r e sen ted  paper  A-1106, a  summary r e p o r t  of  
NEADB's  a c t i v i t i e s ,  emphasizing t h e  t o p i c s  t h a t  involve o r  
i n t e r f a c e  t h e  Committee. 
I n  t h e  Computer Se rv i ces ,  where it i s  worth n o t i n g  t h e  
s t i l l  i n c r e a s i n g  r a t e  of  program d i s p a t c h i n g  t o  u s e r s ,  
cons iderab le  e f f o r t  was inves ted  i n  acqu i r ing  improved o r  
extended v e r s i o n s  of c ros s - sec t ion  p roces s ing  codes,  i n  
view of t h e  r e l e a s e  of t h e  t h r e e  updated eva lua t ed  d a t a  
l i b r a r i e s  (JEF-2, JENDL-3, ENDFB-VI) . Besides, t h e  on- l ine  
s e r v i c e  f o r  computer code r eques t e r s  has been upgraded by 
t h e  add i t i on  of new opt ions .  
I n  t h e  Nuclear Data Service ,  where it i s  worth no t ing  t h e  
i n c r e a s e d  u s e  of computer networks  f o r  d a t a  a n d / o r  
document r e q u e s t s ,  work has  been c o n c e n t r a t e d  on t h e  
f i n a l i z a t i o n  of t h e  new eva lua t ions  f o r  JEF-2 and on t h e  
suppor t  t o  t h e  I n t e r n a t i o n a l  Working Group t h a t  co- 
o r d i n a t e s  t h e  exchanges among t h e  major e v a l u a t e d  d a t a  
f i l e s  developed i n  t h e  OECD c o u n t r i e s .  

- e on Safe ty  of Nuclear I n s t d k & k ~ ?  ( C S U  

D r .  Mc Pherson p re sen ted  paper A-1082, i l l u s t r a t i n g  t h e  
scope, ob j ec t ives  and organiza t ion  of t h e  CSNI. Some a r e a s  
of i n t e r f a c e  and of p o s s i b l e  co-opera t ion  wi th  CSNI, 
p a r t i c u l a r l y  i n  t h e  review and assessment  of s p e c i f i c  
s a f e t y - r e l a t e d  i s sues ,  were discussed by t h e  Committee. 

- Nuclear Dev-ttee (NDC)  

M r .  S tevens  p r e s e n t e d  paper  A-1083, i l l u s t r a t i n g  some 
r ecen t  i n i t i a t i v e s  of t h e  NDC, inc lud ing  t h e  o rgan iza t ion  
of an Information Exchange Meeting on t h e  Ac t in ides .  The 
Committee noted t h a t  t h e  t o p i c  of Act in ide  t ransmuta t ion  
has  been thoroughly  d i s c u s s e d ,  a s  it has  been s e v e r a l  
t imes  on i t s  agenda. In f a c t ,  it i s  f a i r  t o  say  t h a t  t h e  
t e c h n i c a l  e x p e r t i s e  f o r  d e a l i n g  with  t h e s e  s t u d i e s  j u s t  
r e s i d e s  i n  t h e  NEACRP, which s t i l l  a c t i v e l y  monitors t h e  
sub jec t  v i a  t h e  review of t h e  National  Programs. 

M .  C r i j n s  repor ted  i n  A-1105 on t h e  a c t i v i t i e s  of I A E A  i n  
a r e a s  r e l a t e d  t o  r e a c t o r  p h y s i c s .  I n  p a r t i c u l a r ,  he 
in t roduced two Co-ordinated Research Programs (CRPs) wi th  
benchmark connotat ions .  
The CRP on In-core Fuel Management Code Package Val ida t ion  
i s  s e t  up t o  o b t a i n  w e l l  d e f i n e d  t e s t  c a s e s  f o r  t h e  
v e r i f i c a t i o n  of code packages f o r  PWR, BWR and VVER 
developed a t  a  CRP i n  t h e  e a r l y  e i g h t i e s .  C a l c u l a t i o n s  
have been performed f o r  two cyc les  of t h e  Spanish Almarez 
PWR p l a n t  and f o r  one c y c l e  of t h e  Laguna Verde-1 BWR 
p l a n t .  C u r r e n t l y ,  a d d i t i o n a l  c a l c u l a t i o n s  a r e  b e i n g  
performed and a  proper  in tercomparison w i l l  be made. For 
t h e  VVER, only  r e c e n t l y  r e a c t o r  co re  and o p e r a t i n g  d a t a  



became a v a i l a b l e .  The WER-440 d a t a  a r e  r e c e i v e d  from t h e  
B u l g a r i a n  Kozlodu p l a n t  and from t h e  S o v i e t  K o l i n i s k a i a  
p l a n t .  Also,  o p e r a t i n g  d a t a  of t h e  F i n n i s h  L o v i i s a  p l a n t  
a r e  a v a i l a b l e .  These d a t a  w i l l  b e  complemented w i t h  t h e  
r e a c t o r  c o r e  i n p u t  d a t a  l a t e r  t h i s  y e a r .  
A s e c o n d  CRP on S a f e  Core  Management w i t h  B u r n a b l e  
A b s o r b e r s  i n  W E R s  aims t o  improve  t h e  knowledge on 
b u r n a b l e  a b s o r b e r s  f o r  u sage  i n  VVERs. Dur ing  t h e  f i r s t  
y e a r ,  c a l c u l a t i o n s  have  been  p e r f o r m e d  on s q u a r e  a n d  
h e x a g o n a l  l a t t i c e s  c o n t a i n i n g  g a d o l i n i u m  f u e l  a n d  
e x p e r i m e n t s  have  been c a r r i e d  o u t  a t  LR-0 i n  Rez and  a t  
ZR-6 i n  Budapes t .  D e t a i l e d  i n t e r c o m p a r i s o n s  of  r e s u l t s  a r e  
c u r r e n t l y  c a r r i e d  o u t  and wil l .  p robab ly  be r e p o r t e d  t o  t h e  
NEACRP a t  t h e  n e x t  meet ing .  France  and Germany showed some 
i n t e r e s t  f o r  p a r t s  o f  t h e  programme. NEACRP members were 
i n v i t e d  by M .  C r i j n s  t o  c o n s i d e r  p a r t i c i p a t i o n  i n  t h e  
CRPs . 

4 . 2  Review of  Recent A c t i v i t i e s  and N a t i o n a l  Proarammes 

R e p o r t s  on t h e  r e a c t o r  p h y s i c s  a c t i v i t i e s  i n  t h e  NEA Member 
c o u n t r i e s  were summarized and d i s c u s s e d .  The USSR a l s o  r e p o r t e d  
on t h e i r  r e a c t o r  p h y s i c s  a c t i v i t i e s  d u r i n g  t h e  p a s t  y e a r .  The 
f u l l  p a p e r s  w i l l  b e  c o n s o l i d a t e d  i n t o  a  r e p o r t  (L-322) t o  b e  
i s s u e d  by t h e  NEA S e c r e t a r i a t .  

5 . 1  H i a h l i g h t s  of  Recent Meet ings of  Interest- 

M .  S a l v a t o r e s  p r e s e n t e d  p a p e r  A-1103, c o n t a i n i n g  t h e  
e x h a u s t i v e  summary of  PHYSOR ' 9 0  p r e p a r e d  by J .  Rowlands. 
R .  M a r t i n e l l i  r e p o r t e d  on IMORN-22 ( D e l f t ,  N L ,  June  1990)  a n d  
i l l . u s t r a t e d  some r e a c t o r  p h y s i c s  a s p e c t s  o f  t h e  I n t e r n a t i o n a l  
Workshop on BWR S t a b i l i t y ,  be ing  h e l d  a t  t h e  Brookhaven N a t i o n a l  
L a b o r a t o r y .  
L .  Lesage informed t h e  Committee about  two s e s s i o n s  of  p a r t i c u l a r  
i n t e r e s t .  ( "Breed ing  B lanke t  Technology" and  " N e u t r o n i c s " )  o f  t h e  
9 t h  T o p i c a l  Meet ing on t h e  Technology of  Fus ion  Energy,  h e l d  a t  
Oak Brook, US, i n  e a r l y  Oc tobe r .  

The f o l l o w i n g  m e e t i n g s  a r e  s p o n s o r e d  b y ,  o r  a r e  o f  d i r e c t  
i n t e r e s t  t o ,  t h e  NEACRP. 

14411 
Nov ' 5 -  8 1 1 t h  I n t e r n a t i o n a l  Confe rence  on t h e  A p p l i c a t i o n  o f  

A c c e l e r a t o r s  i n  Research  and I n d u s t r y ;  Denton, Texas,  
USA 

N o i  I 3 4 4  ANS Winter  Meeting; S p e c i a l  S e s s i o n  on R e a c t o r  P h y s i c s  
S t a n d a r d s ;  Washinqton D C ;  USA 



Dec. 4- 5 Preparatory Specialists' Meeting on the NEACRP Beta- 
eff Benchmark Measurement at MASURCA; Cadarache, 
France 

rn 
Jan. 7-10 8th Symposium on Space Nuclear Power Systems; 

Albuquerque, New Mexico, USA 
Apr. 10-12 NEACRP Shipping Cask Shielding Benchmark Meeting; 

OECD, Paris 
Apr. 28- Advances in Mathematics, Computations and Reactor 
May 1 Physics; Pittsburgh, USA 
May 13-17 International Conference on Nuclear Data for Science 

and Technology; Juelich, Germany 
Jun. 26-28 NEACRP Criticality WG Meeting; OECD, Paris 
Sep. 9-13 ICNC '91, International Conference on Nuclear 

Criticality Safety; Oxford, UK 
Sep. 17-20 Seminar on the Modular Code System SCALE-4 

(Criticality, Shielding and Heat Transfer) ; OECD/NEA 
Data Bank, Saclay, France 

@ Oct. 1- 4 Third Specialists' Meeting on In-core Instrumentation 
and Reactor Core Assessment; Pittsburgh, USA 

Oct. 28-31 FR '91, International Conference on Fast Reactor 
Systems and Fuel Cycle; Kyoto, Japan 



A N N E X  1 

O P E N I N G  REMARKS BY THE DIRECTOR GENEXAL OF THE OECD/NEA AT THE 
MEETING OF THE NEA COMMITTEE ON RECTOR PHYSICS 

P a r i s ,  1 5 t h  October  1990 

I have a l r e a d y  met many o f  t h e  members o f  t h i s  Committee 
i n d i v i d u a l l y ,  i n  p a r t i c u l a r  a t  t h e  PHYSOR mee t ing  i n  M a r s e i l l e  
t h i s  s p r i n g .  I am v e r y  p l e a s e d  t o  welcome you a l l  t o  t h i s  meet ing  
of  t h e  NEACRP a t  t h e  OECD Headquar t e r s .  

The n u c l e a r  i n d u s t r y  i s  c u r r e n t l y  s u f f e r i n g  from a l a c k  o f  
new o r d e r s ,  and  a t  s u c h  a t i m e  it i s  n a t u r a l  t h a t  c o n s e r v a t i v e  
measures  s h o u l d  come t o  t h e  f o r e  i n  t h e  c o u n t r i i s  c o n c e r n e d .  Our 
own Agency ' s  programme g i v e s  s p e c i a l  p rominence  t o  work i n  
n u c l e a r  s a f e t y  and  r e g u l a t i o n ,  i n c l u d i n g  i n  p a r t i c u l a r  w a s t e  
management. However, t h e  longe r - t e rm p r o s p e c t s  f o r  n u c l e a r  ene rgy  
a r e  l i k e l y  t o  be  b r i g h t e r ,  and r e c e n t  p r e o c c u p a t i o n  w i t h  c l imat ic  
changes ,  w i t h  a  new r e a l i s a t i o n  of  t h e  f r a g i l i t y  o f  t h e  w o r l d ' s  
p e t r o l e u m  s u p p l y ,  may i n d e e d  b e  l e a d i n g  g r a d u a l l y  back  t o  a  
c o o l e r  a n d  more r e a l i s t i c  a p p r e c i a t i o n  o f  t h e  p r o b l e m s  a n d  
advan tages  of  n u c l e a r  power.  T h e r e f o r e ,  e s t a b l i s h i n g  a  b a l a n c e  of  
a c t i v i t i e s  between r e g u l a t i o n  and advancement i s  becoming even 
more i m p o r t a n t .  

(I) 
The Agency ' s  l o n g  t e r m  o r i e n t a t i o n s  have  now been examined 

and  a d o p t e d .  A s  a  c o n s e q u e n c e ,  I s h a l l  be  c o n v e n i n g  s e v e r a l  
"Think Tanks" o v e r  t h e  n e x t  y e a r ,  a s  s u p p o r t e d  by t h e  S t e e r i n g  
Committee a t  i t s  l a s t  meet ing ,  i n  o r d e r  t o  o b t a i n  e x p e r t  views on 
t h e  i m p l e m e n t a t i o n  of  t h e  t o p i c s  i : ; - n t i f i e d  i n  t h e  l o n g  term 
o r i e n t a t i o n s ,  w i t h  t h e  u l t i m a t e  o b j e c t i v e  of  d e f i n i n g  a  p o s s i b l e  
r o l e  f o r  o u r  Agency i n  t h e s e  f i e l d s .  T h i s  s e r i e s  o f  t h i n k  t a n k s  
w i l l  be convened from time t o  t ime t o  d i s c u s s  d i f f e r e n t  s u b j e c t s .  

The f i r s t  of  t h e s e  t h i n k  t a n k s  w i l l  b e  t o  d i s c u s s  t h e  s u b j e c t  
of  f a s t  r e a c t o r s .  A s  you know, t h e  Agency h a s  been conce rned  f o r  
some t i m e  a t  t h e  d e c l i n i n g  momentum o f  f a s t  r e a c t o r  r e s e a r c h ,  
deve lopment  a n d  d e s i g n  p r o j e c t s  and  we f i n d  it i m p o r t a n t  t o  
e n s u r e  t h a t  t h e s e  programmes c o n t i n u e  t o  f r u i t i o n  o v e r  t h e  n e x t  
d e c a d e  o r  t w o .  F a s t  r e a c t o r s  a r e  a n  e s s e n t i a l  e l e m e n t  i n  
e x t r a c t i n g  a  h i g h e r  p r o p o r t i o n  of  t h e  e n e r g y  a v a i l a b l e  f rom 
n u c l e a r  f u e l :  t h e  low p r i c e  of  uranium now w i l l  n o t  remain low i f  
t h e r e  i s  a  major  wor ld  e x p a n s i o n  of  n u c l e a r  power i n  t h e  2 1 s t  

0 
c e n t u r y .  The q u e s t i o n  o f  r e a c t o r s  a b l e  t o  consume l o n g - l i v e d  
h i g h e r  a c t i n i d e s  i s  a l r e a d y  t h e  o b j e c t  of  s e v e r a l  s t u d i e s  c a r r i e d  

(b 

o u t  by t h i s  Commit tee .  I t  may be  t h a t  f a s t  r e a c t o r s  can  o f f e r  
worthwhile  f a c i l i t i e s  f o r  a c t i n i d e  b u r n i n g .  

The Committee on Reac to r  P h y s i c s  r e p r e s e n t s  t h e  i n t e r e s t s  o f  
many Member c o u n t r i e s  i n  p r e s e r v i n g  momentum i n  r e a c t o r  
development;  t h e  wide a t t e n d a n c e  a t  ?he  Physor  meet ing  t h i s  y e a r ,  
a n d  t h e  q u a l i t y  o f  t h e  c o n t r i b u t i o n s  p r e s e n t e d ,  o f f e r e d  
c o n f i r m a t i o n  o f  t h i s  v i ew.  F o r t u n a t e l y ,  much e f f o r t  i s  b e i n g  
d e v o t e d  t o  i n n o v a t i v e  and  a d v a n c e d  s t u d i e s ,  a n d  I n o t e  i n  
p a r t i c u l a r  : 

- Development of  s m a l l  and medium-sized r e a c t o r  d e s i g n s  w i t h  
p o s s i b l e  i n c r e a s e d  s a f e t y ;  

- F u r t h e r  r e s e a r c h  and developrc-n-f f a s t  r e a c t o r s ;  
. .  Work on improv ing  t h e  f u e 1  c y c l e ,  i n c l u d i n g  a c t i n i d e  

t r e a t m e n t ;  
Work on p l a n t  l i f e  e x t e n s i o n .  



The current period of stagnation in reactor construction has 
led to uncertainty in some of our Member countries about 
attitudes to the development of advanced reactor types. Those 
countries strongly committed to nuclear power are clearly in 
favour of continued development, as are other countries where 
there is a large contribution from nuclear to overall electricity 
production and where replacements must be found for existing 
reactors early in the next century. Small and medium-sized 
reactors are an attractive option for study, partly because of 
their interest for countries without a highly-developed 
transmission network, but also because of their relative 
simplicity, and possible increased safety features which may ease 
public acceptance. 

In all this, NEACRP's contribution is an essential one, in 
ensuring that currently reduced resources for reactor physics are 
used to the best possible effect. Its programmes, and there are 
many topics pursued in parallel at your meetings from year to 
year, provide a very valuable concentration of the most important 
work in progress in this area in our Member countries. 

NEACRP's work must, of course, be seen alongside that of the @ other NEA committees. However, recent discussions on the long 
term orientations have shown a very wide gap in understanding 
between the scientific committees, NEACRP and NEANDC, and some 
other NEA technical committees. We are taking clear measures to 
improve the understanding between committees and to extend work- 
sharing where this is appropriate. In particular: 

- The Chairman of the Steering Committee has invited the 
chairmen of standing committees to attend its meetings. 

- Wider exchange of observers or the establishment of a 
mechanism to discuss subjects of common interest between 
committees will be encouraged. 

The second think tank which I shall organise is on the 
subject of nuclear science, including scientific services. I 
shall be convening a small group of independent experts from some 
of our Member countries towards the end of this year. The results 
of this think tank will, of course, be presented to your 
Committee at the appropriate time. 

You may know that the OECD has set up a special unit to 

a handle relations with the so-called European Economies in 
Transition, notably countries in Eastern Europe, including the 
USSR. Our Agency will be holding a special seminar on 6th and 7th 
December of this year, to present the Agency's work to 
representatives of these countries, and to explore possible co- 
operation which the NEA could establish with these countries. 
Safety issues, but also waste management and legal questions are 
clearly of common interest to all countries. The nuclear 
development area may also be of concern to all parties. You are 
invited to discuss a possible contribution of your Committee to 
this co-operation. 

In the present meeting, your Committee will be discussing its 
own medium-term programme for the 1990s, and I would ask you to 
consider not only your own present range of study, but also to 
express your point of view on the whole area of Nuclear Science 
in the Agency, in which you now collaborate with NEANDC and the 
NEA Data Bank. I look forward to hearing the results of your 
work, and wish you all a successful meeting. 



Annex 2 

LIST OF PARTICIPANTS 

Delegates 

For Canada 

For Japan 

For the United States 

For the countries of the 
European Co~murt i t ies  and 
the European Commission 
acting together 

For the other European 
countries of the OECD 

Nuclear Energy Agency 

Observers 

McDONNELL Frank N. 

KANEKO Yoshihiko 
WAKABAYASHI Toshio 

LESAGE Leo 

D'HONDT Pierre 
RIEF Herbert W.  
DARROUZET Michel 
SALVATORES Massimo 
KUESTERS Heinz 
MARTINELLI Renato 
HALSALL htike J.  
INGRAM Gerald 

JIRLOW Klas 
WYDLER Peter 

SARTORI Enrico 

CRIJNS Martin 
MATVEENKO Igor P. 
SLESAREV Igor 5. 
FORT Eric 
WEST Jean-Pierre 

(Vice-chairman) 

Belgium 
CEC 
France 
France 
Germany 
Italy (Scientific Secretary) 
United Kingdom 
United Kingdom 

Sweden 
Switzerland (Chairman) 

Secretariat 

IAEA Secretariat 
I AE A 
IAEA 
NEANDC 
France 

Apologies for absence were received from G.S. Robinson (Australia), R.  Caro (Spain), P. Hemnlig 
(USA) and D. Ingersoll (USA). 
Pollowing an established rotation K. Jirlow (Sweden) represented also Denmark, Norway and 
Finland.. The delegate of Switzerland, P. Wydler, also represented Austria. 



Annex 3 

Agenda Proposed for the 34th NEACRP Meeting 
PSI, Wiirenlingen, 7-11 October 1991 

PART A : EXECUTIVE SESSION 

Participants in the Meeting 
Committee Membership 
Adoption of the Final Summary Record of the 33rd Meeting. 
Adoption of the Agenda of the Meeting. 
Completion of Actlons Arising from Previous Meetings. 
Proposed Reorientation of the NEA Nuclear Science Programme. 
Arrangements for the Next Meeting of the Committee. 
Other Business. 
Election of Committee Officers 

PART B: TECHNICAL SESSIONS 

1. New Topics 

1.1 Physics Problems of 3D On-Line Monitoring 

1.2 Physics Aspects of Fast and other Advanced Reactors 

1.3 Experience with New Computer Architectures when Using 
Reactor Physics Codes (Vector and/or Parallel Computers, 
Advanced Work Stations, etc.) 

1.4 New Applications of Neutron Radiography 

2. Topics Carried over from Previous Meetings 

2.1 Current Issues of Plutonium Recycling in LWRs 

2.2 Review of Requirements for the Methods of Validating 
Neutronics Codes (i.e. Quality Assurance for Neutronics Codes) 

2.3 Physics and Safety Aspects of Transuranium Burning Reactors 
and Accelerators Performance 

2.4 New Facilities of Importance for Neutronics and Reactor Physics 
Research (including non-reactor facilities) 

2.5 Fuaion Blanket and Shield Performance 

3. Benchmarks and Data Bases 

Radiation Shielding Benchmark Data Base. 
Criticality Safety: Burnup Credit 
Shielding of Transport Casks. 
Noise Analysis. 
Measurement of Tritium Production Rates. 
Three-Dimensional Transport Benchmark. 
Validation of Delayed Neutron Data. 
3D Dynamics for LWR Cores 
Pin Power Distribution within Assemblies 



4. International and National Programmes 

4.1 Activities of Other International Bodies of Interest to NEACRP. 
- NEANDC Topics of Interest to NEACRP 

- Progress Report from Evaluated Data File Projects 
- International Cooperation on Evaluated Data Files 

- NEA Data Bank, 
- NEA-CSNI, 
- NEA Nuclear Development Committee 
- IAEA 

4.2 Review of Recent Activities and National Programmes 

5. General Discussion 

5 . 1  Presentation of Technical Summary Records by Rapporteurs - Discussion. 
5.2 General Discussion on New Trends in Member Countries 
5.3 NEACRP1s Renewal of Mandate 

6. Meetings 

6.1 Highlights of Recent Meetings of Interest to NEACRP. 
6.2 Future Meetings of Interest to the NEACRP. 



Annex 4 

Papers Discussed 
at the 33rd NEACRP Meeting. 

Introductory Remarks by the Director General, Dr. K. Uematsu 
(see Annex 1) 

PART A : EXECUTIVE SESSION 

Participants in the Meeting 
Committee Membership 
Adoption of the Final Summary Record of the 32nd Meeting. 
Adoption of the Agenda of the Meeting. 
Completion of Actions Arising from Previous Meetings. 
Trends for future work of NEACRP, 
(follow-up of the discussion held at the 32nd meeting) 
Distribution and Discussion of Summaries by Session Rapporteurs 
Selection of Topics for Next Meeting 
Arrangements for the 34th Meeting of the Committee. 
Other Business. 
Election of Committee Officers 

PART B : TECHNICAL SESSIONS 

1.1 Current Issues of Plutonium Recycling in LWRs 

NEACRP-A-1047 
VENUS International Programme (VIP), 
A Nuclear Data Package for LWR Pu Recycle 
September 1990 
A. Charlier, J. Basselier, L. Leenders 

NEACRP-A-1048 
VENUS International Programme (VIP), 
A Nuclear Data Package for BWR Pu Recycle 
September 1990 
J. Basselier, A. Charlier, P. D'Hondt, L. Leenders, G. Minsart 



NEACRP-A-1049 
VENUS International Programme (VIP), 
A Nuclear Data Package for PWR Pu Recycle 
September 1990 
J. Basselier, A. Charlier, P. D'Hondt, L. Leenders, G. Minsart 

NEACRP-A-1055 
Plutonium Reload Experience and Perspective in French PWR Plants 
October 1990 
M. Rome, M. Salvatores, 3 .  Mondot, M. Le Bars 

NEACRP-A-1066 
Plutonium Generation Boiling Water Reactor Concept 
October 1990 
Renzou Takeda, Motoo Aoyama, Yoshihiko Ishii, Osamu Yokomizo, 
Kazuya Ishii, Noriyuki Sadaoka, Sadao Uchikawa 

NEACRP-A-1067 
Utilization of MOX Fuel Assembly Containing Gd203 in ATR 
October 1990 
Norio Xawata, Toshio Wakabayashi 

NEACRP-A-1116 
Investigations on Pu-Recycling and High Burnup for LWRs in the 
Federal Republic of Germany 
F.U. Schlemmer, G.J. Schlosser, W.D. Xrebs, H.P. Fuchs, R. Manzel, 
H.W. Wiese 

NEACRP-A-1056 
Quality Assurance Provisions for ERANOS 
October 1990 
J.M. Rieunier, G. Palmiotti 

NEACRP-A-1084 
Quality Assurance (QA) for Neutronics Codes at ANL 
October 1990 
ALN Secretariat 



NEACRP-A-1085 
Requirements for Validating (LWR) Neutronics Codes 
October 1990 
David J. Diamond 

NEACRP-A-1091 
A Review of Reactor Physics Uncertainties and Validation 
Requirements for the Modular High-Temperature Gas-Cooled Reactor 
May 1990 
A.M. Baxter, R.K. Lane, E. Hettergott, W. Lefler (General Atomics) 

NEACRP-A-1094 
Verification of the Shutdown System Software at the 
Darlington Nuclear Generating Station 
September 1990 
G.N. Archivoff et al. (NOT RECEIVED) 

NEACRP-A-1095 
The Canadian Process for Regulatory Approval of 
Safety Critical Software in Nuclear Power Reactors 
September 1990 
G.J.K. Asmis et al. (NOT RECEIVED) 

NEACRP-A-1096 
Licencing Safety Critical Software. 
Public Opinion and the Full Power of the Mind. 
G.H. Archinoff, R.A. Brown. 
Hans Y. 

1.3 

Tammemagi 

Physics Related Safety Aspects of Fast Reactors. 
............................................... 
(Reactivity Feedback Properties, Design tradeoffs and Safety 
............................................................ 
Implications) 

NEACRP-A-1057 
Comparative Study of the Neutronic Performances of a Large LMFBR Using 
Oxide Fuel or Metallic Fuel 
October 1990 
J.C. Garnier, A. Zaetta 



NEACRP-A-1058 
Sodium-Voiding Reactivity Effect Reduction in Fast Breeder Reactors 
October 1990 
J. Thommasi, A. Zaetta 

NEACRP-A-1059 
Modular Island Cores 
October 1990 
C. De Pascale, A. Zaetta 

NEACRP-A-1068 
Study of Enhanced Safety Core Characteristics of Nitride Fuel FBR 
October 1990 
Y. Ohkubo, T. Wakabayashi 

NEACRP-A-1086 
A Measurement Based Method for Predicting Margins and 
Uncertainties for Unprotected Accidents in the Integral 
Fast Reactor (IFR) 
R.B. Vilim 

NEACRP-A-1111 
Sensitivities to Nuclear Constants and Related Calculational 
Errors in Safety Characteristics of Fast Reactors with 
Different Coolants 
October 1990 
G.G. Kulikov, V.B. Glebov, A.G. Morozov, I.V. Kurchatov 

1.4 New Facilities of Importance for Neutronics and Reactor 
....................................................... 
Physics Research (Intense Neutron Sources, MAPLE, etc.) 
....................................................... 

NEACRP-A-1052 
The Cold Neutron Moderator for the Continuous Spallation Neutron 
Source SINP 
March 1990 
F. Atchison, G. Bauer, W. Fischer, K. Skala, H. Spitzer 

NEACRP-A-I087 
High Neucron Flux Fusion Materials Test Facility 
L.G. LeSage 



NEACRP-A-1097 
The Advanced MAPLE Concept 
September 1990 
R.F. Lilstone et al. (NOT RECEIVED) 

Fusion Blanket - Shield Neutronics with Emphasis on the 
....................................................... 
Effects of Data Uncertainties (Including Effects of Double 
.......................................................... 
Differential Data) 
------------------ 

NEACRP-A-1053 
On the Effect of ENDF/B-VI Beryllium Data on the Neutronics of 
ITER Blankets 
September 1990 , 

Sandro Pelloni, Mark J .  Embrechts, Edward T. Cheng 

NEACRP-A-1060 
Sensitivities Analysis of the T.F. Coil Shielding Parameters 
in the NET Design to the Nuclear Data Uncertainties 
October 1990 
A. Santamarina, H. Smith 

NEACRP-A-1069 
Integral Experiments to Improve Tritium Breeding Ratio 
October 1990 
Akito Takahashi, Ken Yamanaka, Kenji Sumita 

NEACRP-A-1070 
Phase-IIIA Experiment of the JAERI/USDOE Collaborative Program on 
Fusion Neutronics 
October 1990 
Y. Oyama, C. Konno, Y. Ikeda, H. Maekawa, K. Kosako, T. Nakamura 

NEACRP-A-1071 
Benchmark Test of Be Nuclear Data in JENDL-3 Through Analyses of 
Time-of-Flight and Integral Experiments on Be Assemblies at FNS 
October 1990 
Hiroshi Maekawa, Yukio Oyama, Kazuaki Kosako 



NEACRP-A-1088 
Sensitivity/Uncertainties Analyses for Fusion Applications 
September 1990 
ANL Secretariat 

NEACRP-A-1092 
Reaction Rate Distributions and Related Data in the 
FNS Phase I1 Experiments: Comparison of Measured and 
Calculated Data 
July 1990 
R.T. Santoro, R.G. Alsmiller, Jr., J.M. Barnes (ORNL) 

NEACRP-A-1101 
ANITA - Analysis of Neutron Induced Transmutation 
and Activation 
April 1990 
C. Ponti, S. Stramaccia, (JRC Ispra) 

NEACRP-A-1113 
Fusion Blanket Benchmark Experiments 
October 1990 
V.V. Afanasiev, A.G. Belevitin, Y.M. Verzilov, V.L. Romodanov, 
V.V. Khromov, D.V. Markovshij, G.E. Shatalov 

2 .  Topics Carried over from Previous Heetings 
.......................................... 

2.1 Evaluation of the Uncertainty in FBR Burn-up Reactivity Swing 

Prediction Accuracies of Safety Related Core Design Parameters 
for FBR 
October 1990 
Keisho Shirakata, Toshio Sanda 

NEACRP-A-1089 
Pin Power and Depletion in EBR-I1 
October 1990 
W.S. Yang, R.D. McKnight 



NEACRP-A-1115 
Analysis of JOY0 Burnup Characteristics 
October 1990 
Akihiro Hara, Kastuya Kinjo 

2 . 2  The Reactor Physics of Advanced Gas-Cooled and Water Reactors. 

NEACRP-A-1050 
Calculation of Neutron-Physical Parameters of the Advanced Light-Water 
Reactor Fuel Lattices 
September 1990 
V.V. Kuznetsov, A.G. Morozov, A.A. Dudnikov, I.S. Slesarev 

NEACRP-A-1061 
Reactor Physics Studies at CEA on Advanced Water Reactors 
October 1990 
A. Leridon et al. 

NEACRP-A-1073 
Measurement of Void Reactivity Worth of HTTR Mockup 
Control Rod Hole in VHTRC-1 Core 
October 1990 
F. Akino,T. Yamane, M. Takeuchi, Y. Kaneko 

NEACRP-A-1074 
Analysis of Temperature Effect of Reactivity for VHTRC and SHE 
with Nuclear Design Code System for High Temperature 
Engineering Test Reactor (HTTR) 
October 1990 
Isao Murata, Kiyonobu Yamashita, Ryuichi Shindo 

NEACRP-A-1110 
Experimental and Calculational Investigation on HCLWR Physics 
October 1990 
IPPE, Obninsk and IAE, Moscow Secretariats 



2.3 Engineering and Physics Aspects of Transuranium Burning by 
.......................................................... 
Reactors and Accelerators. 

NEACRP-A-1054 
Reduction of the Long-Term Toxicity of Neptunium by Nuclear Spallation 
September 1990 
H.U. Wenger, P. Wydler, S. Atchison 

NEACRP-A-1062 
Radiotoxicity of Wastes Impact of Plutonium Recycling 
October 1990 
M. Darrouzet, G. Flamenbaum, J.P. Grouiller 

NEACRP-A-1075 
Study of TRU Transmutation Plant with Proton Accelerator 
October 1990 
T. Nishida, I. Kanno, H. Takada, T. Takizuka, M. Mizumoto, 
M. Akabori, Y. Nakahara, Y. Okumura, H. Yasuda, Y. Kaneko 

NEACRP-A-1076 
TRU Transmutation in an LMFBR 
October 1990 
M. Ishikawa, M. Yamaoka, T. Wakabayashi, T. Kawakita 

NEACRP-A-1090 
Hazard Quantification for LWR Spent Fuel 
October 1990 
R. N. Hill 

On Actinides Transmutation Possibility in Fast Reactors with Various Coolan 
October 1990 
D.F. Tzurickov, A.N. Shmelyov, A . G .  Morozov, V.B. Glebov, G.G. Koulickov, 
V. V. Kuznetzov 

NEACRP-A-1112 
Investigations for Design Justification of Actinides Transmutation Reactor. 
On Actinides Transmutation Possibility in Fast Reactors with Various Coolan 
October 1990 
S.M. Bednyakov, V.A. Dulin, L . V .  Korobeinikova, G.N. Manturov, I.P. Matveen 
A.M. Tsibulya / D.F. Tzurickov, A . M .  Shmelyov, A . G .  Morozov, V.B. Glebov, 
G . G .  Koul.icko~, V.V. Kuznetzov 
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2.4 Local Stability in LWRs and HWRs with Emphasis on 3D Effects. 

NEACRP-A-1077 
A Study of Regional Oscillation with TOSDYN-2 
October 1990 
Y. Takigawa, Y. Takeuchi, H. Namba, S. Ebata, 
S. Kasai, T. Anegawa 

NEACRP-A-1078 
Examination of Nuclear Thermal Hydraulic Oscillation Modes 
in BWR Core. 
October 1990 
0. Yokomizo, I. Sumida, T. Anegawa, Y. Yoshimoto, T. Fukahori 

NEACRP-A-1098 
Neutronic Decoupling and Coolant Void Reactivity 
in CANDU 
September 1990 
V.K. Mohindra, A.R. Dastur 

NEACRP-A-1099 
SMOKIN - A Code for Time-Dependent Three-Dimensional Neutronics 
Calculations in CANDU-PHW Reactors Based on Modal Kinetics 
Theory - Application to Loss of Coolant Accidents 
September 1990 
M. Gold, J.C. Luxat 

NEACRP-A-1102 
BWR Stability Investigation in Ringhals 1. 
Measurement Data from October 26, 1989 
(Summary of Studsvik Report NI-90/17) 
October 1990 
Bengt-Goeran Bergdahl, Ritsuo Oguma 

2.5 Physics Methods in Fuel Accountability. 
...................................... 

Active and Passive Non-Destructive Measurements for 
Nuclear Monitoring of Spent Assemblies 
October 1990 
G. Bignan, L. Martin-Deidier 



NEACRP-A-1079 
Development of Non-Destructive Measuring Techniques for Trace 
Amount of Fissile and Fertile Materials in Drum-Sized Waste 
October 1990 
H. Gotoh, M. Haruyama, N. Wakayama 

3. Benchmarks and Data Bases 
......................... 
----em------------------- 

3.1 Radiation Shielding Benchmark Data Base. 

NEACRP-A-1044 
The Establishment of a Shielding Experimental Benchmark 
at the OECD/NEA Data Bank 
June 1990 
A.K. McCRACKEN 

NEACRP-A-1093 
Considerations for a Shielding Experimental Benchmark 
Data Base 
October 1990 
W.W. Engle, Jr., D.T. Ingersoll (ORNL) 

3.2 Criticality of Fuel Undergoing Dissolution. 

(including irradiated fuel - burnup) 
.................................. 

NEACRP-A-1114 
Activity Report of the Criticality Working Group 
October 1990 
G. Elliott Whitesides, E. Sartori 

3.3 Shielding of Transport Casks. 

NEACRP-A-1107 
Status Report on the Intercomparison of Shielding Codes 
for Transport Flasks 
October 1990 
A. F. Avery 



3.4 Noise Analysis. 
-------------- 

NEACRP-A-1046 
Status of the 1989 Noise Analysis Benchmark Test 
September 1990 
J.E. Hoogenboom 

3.5 HCLWR Benchmarks. 
---------------- 

NEACRP-A-1108 
Status Report of the NEACRP HCLWR Benchmark Working Group 
October 1990 
W. Bernnat, E. Sartori 

3.6 Measurement of Tritium Production Rates. 
........................................ 

NEACRP-A-1080 
International Comparison on Measuring Techniques of Tritium 
Production Rate for Fusion Neutronics Experiments 
October 1990 
Summarized by Hiroshi Maekawa 

3.7 Three-Dimensional Transport Benchmark. 

NEACRP-A-1081 
Progress Report on 3-D Neutron Transport Benchmark Problems 
October 1990 
T. Takeda, H. Ikeda, M. Tamitani 

NEACRP-A-1117 
Benchmark 3-D Neutron Transport Calculations 
October 1990 
L.N. Yaroslavtseva, P.A. Fomichenko, L.L. Kononova 

NEACRP-A-1118 
3-0 neutron Transport Benchmark Problexs 
October 1990 
V.I. Bryzgalov, V.V. Korobeiynikov, A.D. Rogov, M.S. Yudkevich 



3.8 Validation of Delayed Neutron Data. 
.................................... 

NEACRP-A-1041 
Status of Delayed Neutron Data, 1990 
October 1990 
J. Blachot, M.C. Brady, A. Filip, R.W. Mills, D.R. Weaver 
Draft - circulated to NEACRP members 
Now published as NEACRP-L-323, NEANDC-299U 

NEACRP-A-1364 
NEACRP Beta-effective Benchmark Measurements at MASURCA. 
Proposal for the Experimental Program 
October 1990 
M. Martini, J.C. Gauthier, G. Granget, R. Soule 

3.9 Radial CIE Trends in Large FBRs 

3.10 Pin Power Distribution within Assemblies 

NEACRP-A-1065 
Proposal for Benchmark Calculations of Power Distribution 
within an Assembly using Standard or Nodal Diffusion Schemes 
October 1990 
J.C. Lefebvre, J. Mondot, J.P. West and al. 

4. International and National Programmes 

4.1 Activities of Other International Bodies of Interest to NEACRP. 

- NEANDC Topics of Interest to NEACRP 
- Progress Report from Evaluated Data File Projects 
- International Cooperation on Evaluated Data Files 

- NEA Data Bank, 
- NEA Committee on Safety of Nuclear Installations 
- NEA Nuclear Development Committee 
- IAEA 

NEACRP-L- 319 
DECAY HEAT CALCULATION; An International Nuclear Code Comparison 
I 3  Duchemin. C. Nordborg 



NEACRP-A-1042 
Summary record of the Second meeting of the 
Working Group on International Evaluation Cooperation 
Marseille, 30th April - 1st May 1990 
NEA Data Bank Secretariat 

NEACRP-A-1043 
Summary Record of the Twelfth Meeting of the Scientific Coordination 
Group (SCG) of the Joint Evaluated File Project 
OECD, 1st June 1990 
NEA Data Bank Secretariat 

NEACRP-A-1082 
Viewgraphs on the Activities of the 
Committee on the Safety of Nuclear Installations (CSNI) 
October 1990 
CSNI Secretariat 

NEACRP-A-1083 
Summary of Activities of the Nuclear Development Committee (NDC) 
October 1990 
NDC Secretariat 

NEACRP-A-1100 
28th NEANDC meeting: Report on matters of interest to NEACRP 
October 1990 
E. Fort 

NEACRP-A-1104 
Summary Record of the Twenty-eighth NEANDC Meeting 
Harwell, 26-30 March 1990, (Technical Minutes) 
Herbert Vonach, IRK 

NEACRP-A-1105 
Overview of the IAEA Reactor Physics Activities 1989/1990 
October 1990 
M. Crijns, IAEA 

NEACRP-A-1106 
Activity Report of the OECD/NEA Data Bank for the NEACRP Meeting 
October 1990 
NEA Data Bank Secretariat 



4.2 Review of Recent Activities and National Programmes 

(Reports from: Australia, Belgium, Canada, Denmark, Finland, 
France, F.R. Germany, Italy, Japan, Netherlands, Spain, Sweden, 
Switzerland, United Kingdom, United States, IAEA Observers) 

NEACRP-L- 322 
Reactor Physics Activities in NEA Member Countries 
~ctober 1989 - September 1990 
NEACRP Members 

5.1 Highlights of Recent Meetings of Interest to NEACRP. 
................................................... 

NEACRP-A-1103 
PHYS0RJ9O: Conference Summary 
May 1990 
John L. Rowlands 

5.2 Future Meetings of Interest to the NEACRP 



Annex 4 (Continued) 
Papers Discussed 

at the 33rd NEACRP Meeting 
(ordered by identification number) 

NEACRP-A-1041 
Status of Delayed Neutron Data, 1990 
October 1990 
J. Blachot, M.C. Brady, A. Filip, R.W. Mills, D.R. Weaver 
Draft - circulated to NEACRP members 
Now published as NEACRP-L-323, NEANDC-299U 
Session B 3.8 

NEACRP-A-1042 

0 Summary record of the Second meeting of the 
Working Group on International Evaluation Cooperation 
Marseille, 30th April - 1st May 1990 
NEA Data Bank Secretariat 

NEACRP-A-I043 
Summary Record of the Twelfth Meeting of the Scientific Coordination 
Group (SCG) of the Joint Evaluated File Project 
OECD, 1st June 1990 
NEA Data Bank Secretariat 

NEACRP-A-I044 

a The Establishment of a Shielding Experimental Benchmark 
at the OECD/NEA Data Bank 
June 1990 
A.K. McCRACKEN 
Session B 3.1 

NEACRP-A-1045 
Three-dimensional Neutron Transport Benchmark 
Notification of Meeting - 22/23 October 1990, OECD/NEA Data Bank, Saclay 
NEACRP Secretariat 

NEACRP-A-1046 
Statusof the 1989 Noise Analysis Benchmark Test 
September 1990 
J.E. Hoogenboom 
Session B 3.4 



NEACRP-A-1047 
VENUS International Programme (VIP), 
A Nuclear Data Package for LWR Pu Recycle 
September 1990 
A. Charlier, J .  Basselier, L. Leenders 
Session B 1.1 

NEACRP-A-1048 
VENUS International Progrme (VIP), 
A Nuclear Data Package for BWR Pu Recycle 
September 1990 
J .  Basselier, A. Charlier, P. D'Hondt, L. Leenders, G. Minsart 
Session B I. I 

NEACRP-A-1049 
VENUS International Programme (VIP), 
A Nuclear Data Package for PUR Pu Recycle 
September 1990 
J .  Basselier, A. Charlier, P. D'Hondt, L. Leenders, G. Minsart 
Session B 1.1 

NEACRP-A-1050 
Calculation of Neutron-Physical Parameters of the Advanced Light-Water 
Reactor Fuel Lattices 
September 1990 
V.V. Kuznetsov, A.G. Morozov, A.A. Dudnikov, I.S. Slesarev 
Session B 2.2 

NEACRP-A-1051 
(WITHDRAWN) 

NEACRP-A-1052 
The Cold Neutron Moderator for the continuous Spallation Neutron 
Source SINQ 
March 1990 
F. Atchison, G. Bauer, W. Fischer, K. Skala, H. Spitzer 
Session B 1.4 

NEACRP-A-1053 
On the Effect of ENDF/B-VI Beryllium Data on the Neutronics of 
ITER Blankets 
September 1990 
Sandiro Pelloni, Mark J. Embrechts, Edward T. Cheng 
Session B 1.5 



NEACRP-A-1054 
Reduction of the Long-Term Toxicity of Neptunium by Nuclear Spallation 
September 1990 
H.U. Wenger, P. Wydler, S. Atchison 
Session B 2.3 

NEACRP-A-1055 
Plutonium ~eioad Experience and Perspective in French PWR Plants 
October 1990 
M. Rome, M. Salvatores, J. Mondot, M. Le Bars 
Session B 1.1 

NEACRP-A-1056 
Quality Assurance Provisions for ERANOS 

a October 1990 
J.M. Rieunier, G. Palmiotti 
Session B 1.2 

NEACRP-A-1057 
Comparative Study of the Neutronic Performances of a Large LMFBR Using 
Oxide Fuel or Metallic Fuel 
October 1990 
J.C. Garnier, A. Zaetta 
Session B 1.3 

NEACRP-A-1058 
Sodium-Voiding Reactivity Effect Reduction in Fast Breeder Reactors 

a October 1990 
3. Thomasi, A. Zaetta 

Session B 1.3 

NEACRP-A-1059 
Modular Island Cores 
October 1990 
C. De Pascale, A. Zaetta 
Session B 1.3 

NEACRP-A-1060 
Sensitivities Analysis of the T.F. Coil Shielding Parameters 
in the NET Design to the Nuclear Data Uncertainties 
October 1990 
A. Santamarina, H. Smith 
Session B 1.5 



NEACRP-A-1061 
Reactor Physics Studies at CEA on Advanced Water Reactors 
October 1990 
A. Leridon et al. 
Session B 2.2 

NEACRP-A-1062 
Radiotoxicity of Wastes Impact of Plutonium Recycling 
October 1990 
M. Darrouzet, G. Flamenbaum, J.P. Crouiller 
Session B 2.3 

NEACRP-A-1063 
Active and Passive Non-Destructive Measurements for 
Nuclear Monitoring of Spent Assemblies 
October 1990 
G. Bignan, L. Martin-Deidier 
Session B 2.5 

NEACRP-A-1064 
NEACRP Beta-effective Benchmark Measurements at MASURCA. 
Proposal for the Experimental Program 
October 1990 
M. Martini, J.C. Gauthier, G. Granget, R. Soule 
Session B 3.8 

NEACRP-A-1065 
Proposal for Benchmark Calculations of Power Distribution 
within an Assembly using Standard or Nodal. Diffusion Schemes 
October 1990 
J.C. Lefebvre, J. Mondot, J.P. West and a].. 
Session B 3.10 

NEACRP-A-1066 
Plutonium Generation Boiling Water Reactor Concept 
October 1990 
Renzou Takeda, Motoo Aoyama, Yoshihiko Ishii, Osamu Yokomizo, 
Kazuya Ishii, Noriyuki Sadaoka, Sadao Uchikawa 
Session B 1 9 



NEACRP-A-1067 
Utilization of MOX Fuel Assembly Containing Gd203 in ATR 
October 1990 
Norio Kawata, Toshio Wakabayashi 
Session B 1.1 

NEACRP-A-1068 
Study of Enhdnced Safety Core Characteristics of Nitride Fuel FBR 
October 1990 
Y. Ohkubo, T. Wakabayashi 
Session B 1.3 

Integral Experiments to Improve Tritium Breeding Ratio 

a October 1990 
Akito Takahashi, Ken Yamanaka, Kenji Sumita 
Session B 1.5 

NEACRP-A-I070 
Phase-IIIA Experiment of the JAERI/USDOE Collaborative Program on 
Fusion Neutronics 
October 1990 
Y. Oyama, C. Konno, Y. Ikeda, H. Maekawa, K. Kosako, T. Nakamura 
Session B 1.5 

NEACRP-A-I071 
Benchmark Test of Be Nuclear Data in JENDL-3 Through Analyses of * Time-of-Flight and Integral Experiments on Be Assemblies at FNS 
October 1990 
Hiroshi Maekawa, Yukio Oyama, Kazuaki Kosako 
Session B 1.5 

NEACRP-A-1072 
Prediction Accuracies of Safety Related Core Design Parameters 
for FBR 
October 1990 
Keisho Shirakata, Toshio Sanda 
Session B 2.1 





NEACRP-A-1079 
Development of Non-Destructive Measuring Techniques for Trace 
Amount of Fissile and Fertile Materials in Drum-Sized Waste 
October 1990 
H. Gotoh, M. Haruyama, N. Wakayama 
Session B 2.5 

NEACRP-A-1080 
International Comparison on Measuring Techniques of Tritium 
Production Rate for Fusion Neutronics Experiments 
October 1990 
Summarized by Hiroshi Maekawa 
Session B 3.6 

NEACRP-A-1081 

@ 
Progress Report on 3-0 Neutron Transport Benchmark Problems 
October 1990 
T. Takeda, H. Ikeda, M. Tamitani 
Session B 3.7 

NEACRP-A-1082 
Viewgraphs on the Activities of the 
Committee on the Safety of Nuclear Installations (CSNI) 
October 1990 
CSNI Secretariat 
Session B 4.1 

NEACRP-A-1083 
Summary of Activities of the Nuclear Development Committee (NDC) 

0 
October 1990 
NDC Secretariat 
Session B 4.1 

NEACRP-A-1084 
Quality Assurance (QA) for Neutronics Codes at ANL 
October 1990 
ALN Secretariat 
Session B 1.2 

NEACRP-A-1085 
Requirements for Validating (LWR) Neutronics Codes 
October 1990 
David 3 .  Diamond 
Session B 1.2 



NEACRP-A-1086 
A Measurement Based Method for Predicting Margins and 
Uncertainties for Unprotected Accidents in the Integral 
Fast Reactor (IFR) 
R.B. Vilim 
Session B 1.3 

NEACRP-A-1087 
High Neutron Flux Fusion Materials Test Facility 
L.G. LeSage 
Session B 1.4 

NEACRP-A-1088 
Sensitivity/Uncertainties Analyses for Fusion Applications 
September 1990 
ANL Secretariat 
Session B 1.5 

NEACRP-A-1089 
Pin Power and Depletion in EBR-I1 
October 1990 
W.S. Yang, R.D. McKnight 
Session B 2.1 

NEACRP-A-1090 
Hazard Quantification for LWR Spent Fuel 
October 1990 
R. N. Hill 
Session B 2.3 

NEACRP-A-1091 
A Review of Reactor Physic s Uncertainties and Validation 
Requirements for the Modular High-Temperature Gas-Cooled Reactor 
May 1990 
A.M. Baxter, A.K. Lane, E. Hettergott, W. Lefler 
(General Atomics) 
Session B 1.2 



NEACRP-A-1092 
Reaction Rate Distributions and Related Data in the 
ENS Phase I1 Experiments: Comparison of Measured and 
Calculated Data 
July 1990 
R.T. Santoro, R.G. Alsmiller, Jr., 3.M. Barnes (ORNL) 
Session B 1.5 

NEACRP-A-1093 
Considerations for a Shielding Experimental Benchmark 
Data Base 
October 1990 
W.W. Engle, Jr., D.T. Ingersoll (ORNL) 
Session B 3.1 

Verification of the Shutdown System Software at the 
Darlington Nuclear Generating Station 
September 1990 
G.N. Archivoff et al. 
Session B 1.2 (NOT RECEIVED) 

NEACRP-A-1095 
The Canadian Process for Regulatory Approval of 
Safety Critical Software in Nuclear Power Reactors 
September 1990 
G.J.K. Asmis et al. 

a Session B 1.2 (NOT RECEIVED) 

Licencing Safety Critical Software. 
Public Opinion and the Full Power of the Mind 
G.H. Archinoff, R.A. Brown. 
Hans Y. Tammemagi 
Session B 1.2 

NEACRP-A-1097 
The Advanced MAPLE Concept 
September 1990 
R.F. Lilstone et al. 
Session B 1.4 (NOT RECEIVED) 



NEACRP-A-1098 
Neutronic Decoupling and Coolant Void Reactivity 
in CANDU 
September 1990 
V.K. Mohindra, A.R. Dastur 
Session B 2.4 

NEACRP-A-1099 
SMOKIN - A Code for Time-Dependent Three-Dimensional Neutronics 
Calculations in CANDU-PHW Reactors Based on Modal Kinetics 
Theory - Application to Loss of Coolant Accidents 
September 1990 
M. Gold, J.C. Luxat 
Session B 2.4 

NEACRP-A-1100 
28th NEANDC meeting: Report on matters of interest to NEACRP 
October 1990 
E. Fort 
Session B 4.1 

NEACRP-A-1101 
ANITA - Analysis of Neutron Induced Transmutat ion 
and Activation 
April 1990 
C. Ponti, S. Stramaccia, (JRC Ispra) 
Session B 1.5 

NEACRP-A-1102 
BUR Stability Investigation in Ringhals 1. 
Measurement Data from October 26, 1989 
(Summary of Studsvik Report NI-90/17) 
October 1990 
Bengt-Goeran Bergdahl, Ritsuo Oguma 
Session B 2.4 

NEACRP-A-1103 
PHYSOR190: Conference Summary 
May 1990 
John L. kowlands 
Session B 5 .I 



NEACRP-A-1104 
Summary Record of the Twenty-eighth NEANDC Meeting 
Harwell, 26-30 March 1990, (Technical Minutes) 
Herbert Vonach, IRK 
Session B 4.1 

NEACRP-A-1105 
Overview of the IAEA Reactor Physics Activities 1989/1990 
October 1990 
M. Crijns, IAEA 
Session B 4.1 

NEACRP-A-1106 
Activity Report of the OECD/NEA Data Bank for the NEACRP Meeting 
October 1990 
NEA Data Bank Secretariat 
Session B 4.1 

NEACRP-A-1107 
Status Report on the Intercomparison of Shielding Codes 
for Transport Flasks 
October 1990 
A. F. Avery 
Session B 3.3 

NEACRP-A-1108 * Status Report of the NEACRP HCLWR Benchmark Working Group 
October 1990 

0 
W. Bernnat, E . Sartori 
Session B 3.5 

NEACRP-A-1109 
On Actinides Transmutation Possibility in Fast Reactors with Various Coolants 
October 1990 
D.F. Tzurickov, A.N. Shmelyov, A.G. Morozov, V.B. Glebov, G.G. Koulickov, 
V.V. Kuznetzov 
Session B 2.3 

NEACRP-A-I110 
Experimental and Calculational Investigation on HCLWR Physics 
October 1990 
IPPE, Obninsk and IAE, Moscow Secretariats 
Session B 2.2 



NEACRP-A-1111 
Sensitivities to Nuclear Constants and Related Calculational 
Errors in Safety Characteristics of Fast Reactors with 
Different Coolants 
October 1990 
G.G. Kulikov, V.B. Glebov, A.G. Morozov, I.V. Kurchatov 
Session B 1.3 

NEACRP-A-1112 
Investigations for Design Justification of Actinides Transmutation Reactor. 
On Actinides Transmutation Possibility in Fast Reactors with Various Coolants 
October 1990 
S.M. Bednyakov, V.A. Dulin, L.V. Korobeinikova, G.N. Manturov, I.P. Matveenko 
A.M. Tsibulya / D.F. Tzurickov, A.N. Shmelyov, A.G. Morozov, V.B. Glebov, 
G.G. Koulickov, V.V. Kuznetzov 
Session B 2.3 

NEACRP-A-1113 
Fusion Blanket Benchmark Experiments 
October 1990 
V.V. Afanasiev, A.G. Belevitin, Y.M. Verzilov, V.L. Romodanov, 
V.V. Khromov, D.V. Markovshij, G.E. Shazalov 
Session B 1.5 

NEACRP-A-1114 
Activity Report of the Criticality Working Group 
October 1990 
G. Elliott Whitesides, E. Sartori 
Session B 3.2 

NEACRP-A-1115 
Analysis of JOY0 Burnup Characteristics 
October 1990 
Akihiro Hara, Kastuya Kinjo 
Session B 2.1 

NEACRP-A-1116 
Invsstigations on Pu-Recycling and High Burnup for LWRs in the 
Federal Republic of Germany 
F.U. Schlemmer, G.J. Schlosser, W.D. Krebs, H.P. Fuchs, R. Manzel, 
H.X. Wiese 
Sessisn 9 1.1 



NEACRP-A-1117 
Benchmark 3-D Neutron Transport Calculations 
October 1990 
L.N. Yaroslavtseva, P.A. Fomichenko, L.L. Kononova 
Session B 3.7 

NEACRP-A-I118 
3-D neutron Transport Benchmark Problems 
October 1990 
V.I. Bryzgalov, V.V. Korobeiynikov, A.D. Rogov, M.S. Yudkevich 
Session B 3.7 


