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PART B: TECHNICAL SESSIONS 

A complete list of all the papers presented at the meeting is given in 
Annex 2 In the technical sessions, six new topics were introduced and 
six topics were carried over from the previous meeting. Following an 
established practice, for each topic a committee member was assigned to 
prepare a draft summary and these summaries were reviewed before the 
closing of the meeting. 

# 

1. New Topics 

1.1 - Three-Dimensional Transient Models 

Rapporteur: J.M. Stevenson 
Papers A-573 and A-574 

Paper A-573 described the MAGIK program which has been used to 
investigate transients in AGR and Magnox reactors. It uses 3-D 
multigroup diffusion theory for the neutron behaviour and has a 
detailed heat transfer model. The neutronics calculation is based 
upon the quasi-static approach in which the flux time dependence can 
be factored into a slowly time-dependent shape function and a more 
rapidly time-dependent amplitude function. The effects of 
temperature changes on cross sections are taken into account and 
other reactivity variations with time can also be allowed for. The 
basis of the code is that different variables are calculated at 
different time intervals. The general flux amplitude is calculated 
most frequently, followed by the amplitude of the delayed neutron 
precursors, reactivity changes, temperature effects and the relative 
distributions of the flux and precursors. This gives a compromise 
between accuracy and computixg time. Some validation of the code 
against other codes and experimental results has been carried out. 

Paper A-574 discussed a one-dimensional method to carry out the 
calculations of power transients from the ejection of a control rod 
out of a PWR reactor vessel. A large number of these calculations 
are required for various reactor conditions. The main difficulties 
in the 1-D model concerned representation of feedback effects and 
flux redistributions. It was found that both can be obtained from 
static three-dimensional calculations at various power levels. The 
average cross sections to represent each axial slice in the 1-D model 
at each stage of a transient are deduced via the flux-weighted 
average fuel temperature. (Linear interpolation of cross sections 
with temperature was found to be conservative for the k-value and 
therefore for the transient.) The peak fuel temperature is finally 
obtained from the highest average temperature during the I-D 
transient using an appropriate static 3-D calculation. 

The Chairman commented that there were only two papers on this topic 
and suggested that every group who needs to calculate PWR 
rod-rejection transients has their own code, that is sufficient for 
the required application. There might, however, be specific problems 
for which a more detailed thermal hydraulic interaction is required. 



Maienschein repor ted  t h a t  t h e  Mathematics and Computing Sec t ion  of 
t h e  ANS had a working p a r t y  cons ider ing  such problems and t h a t  some 
previous problems have been documented i n  ANL-7416. There i s  s t i l l  
i n t e r e s t i n g  work to  be done, i n  p a r t i c u l a r  a n a l y s i s  problems when 
phase changes occur.  

1.2 Primary C i r c u i t  Modell ing 

Rapporteur: J.R. Askew 
Papers A-581 t o  A-583 

The t h r e e  papers i n  t h i s  s e s s i o n  addressed themselves to  d i f f e r e n t  
a spec t s  of thermal hydrau l i c s  modelling of the  primary c i r c u i t .  

Paper A-581 d e s c r i b e s  the  r e s u l t s  of us ing  t h e  COMMIX-1A code on a  
n a t u r a l  c i r c u l a t i o n  experiment conducted i n  EBR-11. The b a s i c  
t r a n s i e n t  s tud ied  was a  flow reduc t ion  from 100% t o  1% a t  low r e a c t o r  
power. Although t h e  code is capable of 3-dimensional modelling, a  
2-dimensional approach was used t o  economize i n  computer time. 
Despi te  the  known s e n s i t i v i t y  of t h e  modell ing t o  d e t a i l s  of t h e  
thermal s t r u c t u r e s ,  and t h e  use of an averaged permeabi l i ty  i n  t h e  
flow d i s t r i b u t i o n  b a f f l e ,  good agreement was obta ined  even i n  t h e  
reversed  f low regime. LeSage r epor t ed  t h a t  Gelbard was adv i s ing  on 
p o s s i b l e  speeding up of the  code. 

Paper A-582 r e p o r t s  a  benchmark e x e r c i s e  f o r  t h e  q u a l i f i c a t i o n  of PWR 
p r e s s u r i s e r  models, comparing models developed by CEGB, EDF, ENEL, 
and EPRI, f o r  a  range of t r a n s i e n t s  f o r  which experimental  d a t a  is  
d i f  f  i c u l t  t o  ob ta in .  The d i f f e r e n c e s  i n  p r e d i c t i v e  c a p a b i l i t y  a r e  
r e l a t e d  t o  the  modelling d i f f e r e n c e s ,  the  e f f e c t s  being maximized by 
the open-loop na tu re  of the  t e s t s .  A t t en t ion  is drawn t o  the  
s e n s i t i v i t y ,  i n  cases  where two-phase mixtures  a r e  p r e s e n t ,  t o  hea t  
t r a n s f e r  modelling a t  the  steam/water i n t e r f a c e .  This i s  e s p e c i a l l y  
t r u e  where the  mixture i s  expel led  through the  r e l i e f  valves.  It is 
suggested t h a t  the  benchmarks chosen a r e  good t e s t s  of model 
performance. 

Paper A-583 desc r ibes  a  d i g i t a l  s imula to r  f o r  PWRs. This  i s  a  
s i m p l i f i e d  model capable of running a t  r e a l  t i m e  on a  VAX-11/78 
computer. Although a c o n t r o l  desk r e p r e s e n t a t i o n  is provided,  the  
s imula to r  is not  intended f o r  ope ra to r  t r a i n i n g  but  r a t h e r  f o r  
r e sea rch  on consequences of a c c i d e n t s  and on recovery procedures.  
The p resen t  vers ion  c e n t e r s  on a  900 MW(e) three-loop p l a n t ,  though 
an improved model f o r  a  &loop p lan t  is under development. 

Discussion ceiltered on the  problems of a d j u s t i n g  models t o  reproduce 
t h e  observed behaviour of r e a l  p l an t  and i n  ob ta in ing  d a t a  f o r  
components, such as  pump c h a r a c t e r i s t i c s ,  f o r  abnormal cond i t ions .  
The p o s s i b l e  use- of a r t i f i c i a l  i n t e l l i g e n c e  methods was r a i s e d  and 
some work a t  ORNL us ing  LISP was repor ted  to  be at an e a r l y  s t age .  



1.3 Advanced Fuel Cycles 

Rapporteur: H. Kusters 
Papers A-584 t o  A-588 

This sess ion  d e a l t  with two aspects:  

a )  U- and Pu-recycling i n  LWRs (papers A-585, A-586, A-587), and 

b) Inves t iga t ions  on a high conversion t i g h t  l a t t i c e  PWR with 
mixed oxide f u e l  (papers A-584 and A-588) 

a )  Pu-Recycling i n  Thermal Reactors. (A-587) 

This paper contains a brief cont r ibut ion  published i n  1980 and a more 
recent  one (Nov. 19821, which describes the present  achievements i n ,  
and plans f o r ,  Pu recycl ing of Kraftwerk Union (KWU) i n  the  FRG. 

KWU has i r r a d i a t e d  almost 10,000 pins with MOX f u e l  i n  t h e i r  
reac tors .  I n  none of these  t e s t s  has normal r eac to r  operat ion been 
r e s t r i c t e d  by the  MOX f u e l  assemblies.  It has been shown t h a t  MOX f u e l  
rods and standard uranium rods behave i d e n t i c a l l y  with regard t o  
changes i n  outer  diameter and the  growth i n  length of the f u e l  rods 
during burnup. Maximum l o c a l  b u r x p s  of 40 GWd/t have been reached f o r  
MOX f u e l .  A s  f a r  as physics aspec ts  a r e  concerned, KWU has v e r i f i e d  
t h e , c a l c u l a t e d  power densi ty d i s t r i b u t i o n ,  the bumup behaviour, and 
the  r e a c t i v i t y  work of cont ro l  rods i n  MOX f u e l  assemblies ( f r e sh  and 
i r r a d i a t e d ) .  Pos t i r r ad ia t ion  i s o t o p i c  ana lys is  shows a highly 
s a t i s f a c t o r y  agreement between theory and experiment f o r  the plutonium 
nucl ides concentrat ions.  The decrease i n  r e a c t i v i t y  worth of mul t ip le  
recycled Pu (due t o  the progressive burnup of Pu-239 and buildup of 
Pu-240 and Pu-242) can be accounted fo r  e a s i l y  by increas ing  the 
enrichment of the subsequent recycl ing generat ions.  

The paper a l s o  touches on quest ions r e l a t ed  t o  the  manufacture and 
reprocessing of MOX f u e l  assemblies. Economically an advantage i s  
being deduced fo r  Pu-recycling i n  thermal r eac to r s ,  depending on the  
value of Pu, the p r i ce  of na tu ra l  uranium and the p r i ce  f o r  MOX f u e l  
f ab r i ca t ion .  

The present plans a re  t o  recycle plutonium i n  LWRs only t o  t h a t  amount 
which is not t o  be used f o r  f a s t  breeder programs with FRG 
pa r t i c ipa t ion .  

The discussion showed t h a t  s i m i l a r  conclusions have been reached i n  
o t h e r  European countr ies .  The aspects  of Pu recycl ing i n  thermal 
r eac to r s  a re  completely uzderstood. Important pa r t s  of the  t h e o r e t i c a l  
ana lys i s  have been s a t i s f a c t o r i l y  v e r i f i e d  by experiments. 

Uranium-Recycling i n  LWRs. (A-585, A-586) 

Uranium recycl ing i n  thermal r eac to r s  has a l s o  -been inves t iga ted  i n  
some count r ies ,  e.g., i n  Canada, France and FRG. A s  i n  the  case of 
Pu-recycling, the r e s u l t s  obtained a r e  very s imi l a r .  The French 
cont r ibut ion ,  A-586, descr ibes  t h a t  the  mul t ip le  recycl ing of uranium 
is l imi ted  because of the buildup of the absorbers  U-236 and U-234. 
Addit ional  d i f f i c u l t i e s  a r i s e  from t h e  buildup of T1-208 and Bir212 a s  
daughter nucl ides from the decay of U-232. These nucle i  emit high 
ene rge t i c  gammas (2.6 MeV), which requi res  add i t iona l  sh i e ld ing  i n  f u e l  



f a c t o r i e s ,  t o  avoid t h i s  penal ty  d u r i l g  f u e l  element f a b r i c a t i o n ,  t h e  
c ladding  and assembly has t o  be done immediately a f t e r  reprocess ing .  

The conclus ion  of the  French s tudy ,  which is i n  agreement wi th  t h e  
r e s u l t s  of i n v e s t i g a t i o n s  i n  o t h e r  c o u n t r i e s ,  is t h a t  uranium should 
only b recycled  once. 

Because of a  reques t  from t h e  Chairman of t h e  Working P a r t y  on Nuclear 
Fuel  Cycle Requirements t o  NEACRP, a  simple benchmark on the  s p e c i a l  
a spec t  of U-236 recycLing should demonstrate  t h a t  t h e  p r e d i c t i o n  of 
t h e  U-236 concentration a f t e r  one r ecyc l ing  s t e p  is i n t e r n a t i o n a l l y  %. 

il agreement (paper  A-585). This  simple benchmark w i l l  be s e t  up by 
France,  

b) -- I n v e s t i g a t i o n s  on High Conversion Tight  L a t t i c e  PWRs. 

I n  paper A-588 from FRG, recent  p u b l i c a t i o s  on t h i s  s u b j e c t  a r e  
c o l l e c t e d ,  These papers con ta in  informat ion  on t h e  mot iva t ion  t o  
i n v e s t i g a t e  high conversion t i g h t  l a t t i c e  PWR conf igu ra t ions  
(VM/Vp -0.5) il t h e  U-Pu f u e l  cyc le  mode. Physics  and thermal 
hydraul-ic s t u d i e s  f o r  fou r  concepts  a r e  descr ibed:  t h e  homogeneous 
des ign ,  two modular heterogeneous des igns  wi th  movable o r  f ixed  seed 
p o s i t i o n s ,  and a  r i n g  core des ign  s i m i l a r  t o  what is  i n v e s t i g a t e d  i n  
heterogeneous f a s t  r e a c t o r s  to  improve breeding and coolant  l o s s  
r e a c t i v i t y  e f f e c t s .  A v a r i e t y  of about  60 c r i t i c a l  assembl ies  ( f a s t  
and ep i the rma l )  have been ca l cu la t ed .  The agreement i n  t h e  
c r i t i c a l i t y  p r e d i c t i o n  is s a t i s f a c t o r y  f o r  the  purpose of a  
c o n s i s t ~ n t  a n a l y s i s  i n  a  f e a s i b i l i t y  s tudy.  An important  c o n s t r a i n t  
of the i n v e s t i g a t i o n  i s  t o  guarantee  a  s u f f i c i e n t l y  nega t ive  coolant  
void r e a c t i v i t y  feedback so t h a t  normal PWR l i c e n s i 3 g  procedures can 
be appl ied .  To s tudy t h i s  e f f e c t ,  o p e r a t i o n a l  t r a n s i e n t s  without  
scram have been performed wi th  d i f f e r e n t  coolant  d e n s i t y  r e a c t i v i t y  
feedback parameters i n  a  homogeneous t i g h t  l a t t i c e  core .  From t h e s e  
s t u d i e s  it appears t h a t  only i n  a  widened l a t t i c e  can a  s u f f i c i e n t  
negat ive  feedback ix guaranteed,  wi th  s t i l l  an accep tab le  conversion 
r a t i o  of about 0 .9 .  

I n  paper A-584 t h e  experimental  i n v e s t i g a t i o n s  i n  the  PROTEUS 
reac ro r  of E I R  Wurenlingen a r e  descr ibed .  These s t u d i e s  concent ra ted  
on measurements of r e a c t i o n  r a t e s  and the  coolant  void r e a c t i v i t y  
e f f e c t  u s i l g  H20, Dowtherm ( s imula t ing  H20 vo id  of 42.5%) and air 
(100% void)  as  "coolant"  m a t e r i a l .  For t h e  c l ean  core wi th  a  
f i s s i l e - F u  enrichment of 6% t h e  void e f f e c t  was measured t o  be 
negative. The comparison wi th  s tandard  thermal r e a c t o r  c a l c u l a t i o n a l  
methods ad t h e i r  d a t a  l i b r a r i e s ,  WIMS-D and EPRI-CPM, has shown 
d i sc repanc ie s  which a r e  very much g r e a t e r  than g e n e r a l l y  encountered 
f o r  LWR 1 .a t t ices .  To a  l a r g e  ex ten t  t h i s  d iscrepancy may be due t o  
nuclear  d a t a ,  which f o r  WIMS-D were e s t a b l i s h e d  il 1961. Fur the r  
ixformzt ion  can be found i n  A-588. 

I n  che d i scuss ion  i t  was pointed out  t h a t  improved c a l c u l a t i o n a l  
methods a r e  i n  progress  i n  FRG t o  s tudy the  s e n s i t i v i t y  of t h e  void 
e f f e c t  on methods more deeply; a s  f a r  as nuclear  d a t a  a r e  concerned, 
t h e  l a t e s t  ve r s ion  of t h e  KEDAK l i b r a r y  is used i n  these  
i n v e s t i g a t i o n s .  



The NEACRP encourages fur ther  research i n  t h i s  area to  c l a r i f y  
especial ly  the physics aspects of a t i gh t  l a t t i c e  PWR design. 

1.4 Predict ion of Pin Rating 

Rapporteur: H. Neltmp 
Papers A-589 and A-590 

I n  paper A-589, the precision of pin power prediction from coarse 
mesh solut ions  was examined by help of a reference solut ion obtained 
by a super assembly calculat ion covering an e n t i r e  quarter core from 
a BWR reactor .  Apart from act ing as reference,  t h i s  solut ion also 
provided the information normally obtained from coarse mesh solutions 
such as mean assembly power and appropriate boundary parameters f o r  
the assembly. Two methods of obtaining pin power d i s t r i bu t ion  from 
t h i s  information were compared: the normalization method and the 
superposit ion method. I n  the f i r s t ,  the heterogeneous pin power 
d i s t r i bu t ion  obtained i n  the assembly with nonleakage boundary 
conditions is normalized by mean assembly power. I n  the second, the 
pin power d i s t r i bu t ion  is obtained v i a  a best f i t  to  the assembly 
boundary conditions by a s e t  of precalculated base solut ions .  These 
were obtained with zero leakage on three s ides  of the assembly and a 
given J/$ shape on the t h i r d ,  mult ipl ied by an eigenvalue, to  obtai? 
c r i t i c a l i t y  f o r  the assembly. 

The inves t iga t ion  showed tha t  very la rge  pin power e r ro r s  (up to  50%) 
could a r i s e  i n  the homogenization method, whereas with the 
superposit ion method using only 8 base funct ions ,  the maximum pin 
power e r ro r  could be kept within 8%. In  the second par t  of A-589, 
the minimum pin power e r ror  during burnup when burning i n  assemblies 
with nonleakage boundary conditions was examined. The conclusion was 
tha t  i f  the ta rge t  value of 5% e r r o r  was to  be obtained, burnup has 
t o  take place i n  a r e a l i s t i c  leakage spectrum. 

I n  A-590 an invest igat ion was carr ied on along l i nes  very s imilar  to  
the ones i n  the f i r s t  par t  of the preceding paper. However, a t h i rd  
method, the flux-lupe, was a l so  considered. Furthermore, the 
i n t e r f ace  with two typical  coarse mesh methods, the nodal coupling 
and the f i n i t e  dif ference,  was treated.  I n  connection with the 
l a t t e r ,  the e f fec t  of heterogeneity fac tors  introduced by Koebke was 
assessed. With the superposit ion method, the set of assembly 
boundary parameters as well as the eigenvalue determination was 
d i f f e r en t  from the ones i n  A-589 but generally the trend from t h i s  
paper was confirmed. 

* 
1.5 Fine Structure  of Energy Deposition During Operation 

Rapporteur: J.M. Stevenson 
Paper A-591 

Paper A-591 described heating calculat ions  f o r  an equilibrium model 
of PFR. A three-dimension ( t r i - z  i n  a 60" sec tor )  model was used. 
Neutron and gamma transport  were modelled by diffusion theory i n  37 



and 13 groups r e s p e c t i v e l y ,  and the  neutron hea t ing  by s c a t t e r  
r e a c t i o n s  w a s  c o r r e c t l y  t r e a t e d .  Supplementary c a l c u l a t i o n s  showed 
t h a t  t h e  e r r o r s  a s s o c i a t e d  w i t h  t h e  s t anda rd  mesh ( 6  t r i a n g l e s  per 
subassembly and an a x i a l  mesh of -90 mm) or  wi th  t h e  use of 6  groups 
f o r  t h e  neutron c a l c u l a t i o n  ( u s i n g  condensed cross-sec t ions  obta ined  
wi th  s e l e c t e d  zone s p e c t r a )  a r e  acceptably  smal l .  The e r r o r s  
a s s o c i a t e d  wi th  assuming t h a t  a l l  hea t  i s  d i s s i p a t e d  a t  t h e  poin t  of 
r e a c t i o n  a r e  a l s o  small  f o r  a l l  l o c a t i o n s  except f o r  n o n - f i s s i l e  
/ > o n - f e r t i l e  subassemblies where s i g n i f i c a n t  underpredic t ions  a r e  
found. The e r r o r  is  a  f a c t o r  of 5  f o r  the  c e n t r a l  guide tube. a 

It was observed t h a t  the  c o r r e c t  p r e d i c t i o n  of t o t a l  hea t ing  i n  a  
f a s t  r e a c t o r  subassembly is important  f o r  f i x i n g  t h e  coolant  flow 
wi th  impl i ca t ions  f o r  temperature r i s e  and bowing e f f e c t s .  

It w a s  repor ted  t h a t  hea t ing  c a l c u l a t i o n s  f o r  t h e  French f a s t  power 
r e a c t o r s  assume t h a t  a l l  t h e  hea t  i s  depos i ted  a t  t h e  r e a c t i o n  poin t  
f o r  a l l  subassemblies  except  s p e c i a l s .  For each of t h e s e ,  
supplementary t r a n s p o r t  c a l c u l a t i o n s  f o r  neutrons and gammas a r e  
c a r r i e d  out i n  two dimensions, wi th  t h e  r e l e v a n t  subassembly a t  t h e  

a 
c e n t e r .  

The u n c e r t a i n t i e s  i n  gamma hea t ing  from t h e  gamma source  d a t a  were 
d iscussed .  These a r i s e  l a r g e l y  from t h e  photon d e n s i t y  and spectrum 
and a r e  es t imated  a s  -20%. The u n c e r t a i n t i e s  i n  experimental  
de terminat ions  of gamma d e p o s i t i o n  r a t e s  were considered and t h e  
d i sc repanc ie s  between d i f f e r e n t  techniques noted.  The Chairman 
suggested t h a t  papers on t h e  s t a t e  of t h e  a r t  of t h e  measurements of 
gamma depos i t ion  and a s s o c i a t e d  problems should be i n v i t e d  f o r  t h e  
next  meeting. 

1.6 P r e d i c t i o n  of Rat ing D i s t r i b u t i o n  i n  Large FBR Cores through Burnup 

Rapporteur: M. Sa lva to res  
Papers A-575 t o  A-580 

S ix  papers were presented ,  cover ing  broadly two s u b j e c t s ,  namely 
( a )  s i m p l i f i e d  models t o  c a l c u l a t e d  power d i s t r i b u t i o n s  i n  l a r g e  
LMFBRs tak ing  i n t o  account burn-up e f f e c t s ,  f u e l  management 
requi rements ,  and r e a c t o r  o p e r a t i o n  r e s u l t s  and ( b )  experimental  d a t a  
i n  l a r g e  cores  of c r i t i c a l  f a c i l i t i e s ,  r e l e v a n t  t o  t h e  p r e d i c t i o n  of 
power d i s t r i b u t i o n .  

Concerning the  f i r s t  s u b j e c t ,  t h e  French papers (A-575 and A-576) 
presented  the  p e r t u r b a t i o n  method used i n  t h e  f u e l  management and 
op t imiza t ion  code SUPERCAPHE, which w i l l  be used f o r  SUPERPHENIX, 
and 13 p a r t i c u l a r  i ts  v a l i d a t i o n  a g a i n s t  r e fe rence  c a l c u l a t i o n s .  The 
second paper d e a l t  with improvements t o  t h a t  p e r t u r b a t i o n  method 
being p r e s e n t l y  developed. The UK papers  (A-577 and A-578) presented  
r e s p e c t i v e l y  a  s i m p l i f i e d  model t o  t ake  i 3 t o  account c o n t r o l  rod 
movements during t h e  cyc le  of  FFR and t h e  method used t o  p r e d i c t  S/A 
power v a r i a t i o n  dur ing  t h e  cyc le  of a  l a r g e  commercial f a s t  r e a c t o r .  
The f i r s t  paper showed t h a t  accep tab le  e r r o r s  r e s u l t  i n  ignor ing  t h e  
movement of t h e  c o n t r o l  rods  dur ing  a  cyc le ;  t h e  second demonstrated 
t h e  importance of r ep resen t ing  t h e  r e l a t i v e  i n s e r t i o n  of t h e  inne r  



and outer r ings  of control  rods and t h e i r  influence i n  optimising the 
r ad i a l  form fac tor .  

Concerning the second subject ,  the two remaining papers (A-579 and 
A-580) reported the evidence f o r  a s ign i f i can t  r ad i a l  dependence of 
the  C/E values on react ion r a t e  d i s t r ibu t ions  i n  la rge  cores (both 
homogeneous and heterogeneous) of the ZPPR program. Discrepancies a t  
core edge were reported both by the Japanese and by the US groups; i n  
general ,  it is observed an increase of the  C/E values up t o  6% a t  the 
outer  core edge r e l a t i v e  t o  the core center  a f t e r  having applied 
correct ion fac tors  to  take i n t o  account t ranspor t ,  mesh, c e l l  
asymmetry e tc .  e f f ec t s .  Sens i t i v i ty  s tudies  were performed which 
ind ica te  tha t  a par t  of the explanation of the discrepancy can be 
eventually traced back t o  cross-section data. 

I n  the course of the discussion,  LeSage indicated tha t  the use of 
po i r~ t  Monte Carlo i n  the experiment analysis  could only s l i g h t l y  
reduce the discrepancy with respect to  a standard ( t ransport  
corrected)  determinis t ic  calculat ion (from 8% t o  -5% i n  a spec i f i c  
configuration).  It seemed then tha t  more than one cause should be 
looked f o r  (basic  da ta ,  core calculat ion methods, gradient e f f ec t s  i3 
c e l l  calculat ion,  e t c . )  and tha t  fur ther  experimental evidence from 
other laborator ies  for  the same type of problem would be very 
helpful.  In  f a c t ,  both the ZEBRA and MASURCA teams have been 
observing f lux  t i l t  e f f ec t s  ' in  l a rge r  c r i t i c a l  configurations. 

Moreover, s ince s imi la r  C/E space behavior has been reported i n  the  
case of r eac t iv i ty  worth, it seemed of h t e r e s t  to  fur ther  
inves t iga te  the cor re la t ion  of the two e f f ec t s .  

2. Topics Carried Over from Previous Meetings 

2.1 Validation of C r i t i c a l i t y  Methods, Especially i n  
Geometries Appropriate t o  Reprocessing Plants - 
Rapporteur: J.R. Askew 
Papers A-595 and A-596 

D r .  Whitesides summarized papers A-595 and A-596. This a c t i v i t y  
arose because of d i f f i c u l t i e s  i n  predict ing c r i t i c a l i t y  of l a rge  
arrays .  The working group had been asked to  examine three 
questions: 

1. What is the s a fe  value of k-effective? 
2. Is there  a computational problem i n  dealing with la rge  arrays? 
3. Do mixed packages lead to worse conditions than aggregates of 

s imi la r  packages? 

They had concluded, i n  respect t o  the  second question, that  the 
observed discrepancies (which ranged from 3-6% i n  r eac t iv i ty  i n  the  
USA and 3-10% i n  Japan; both i n  the d i rec t ion  of the calculat ion 
being l e s s  multiplying) were unl ikely to  be due to  ca lcu la t iona l  
problems. 

Concerns had been iden t i f i ed  with the experimental data ,  especial ly  
,- with the chemical analysis  of systems with dissolved f i s s i l e  



t a l  LC might be that, more experiments  were needed; a t  l e a s t  a  
c r i t i c a l  a p p r a i s a l  of ex i . s t ing  informat ion  would be requi red .  

The p o s s i b i l i t y  of the  working group cons ider ing  d i s s o l v e r  
c r i t i c a l i t y  problems i n  some gene ra l  (non-proprietary)  geometry was 
under d i s c u s s i o n ,  

Rapporteur: M. Rief 
Papers A--592 t o  A-594, A-597 and A-598 

I n  paper A-592 t h e  main c h a r a c t e r i s t i c s  of MONK6, developed from MONK5, 
were presented .  They inc lude  improved sampling schemes f o r  e igenvalue  
c a l c u l a t i o n s  and d e t a i l e d  (8500) po in t  da t a  inpu t .  The u l t i m a t e  aim of 
t h i s  development was a  Monte Carlo code capable of p r e d i c t i n g  keff 
t o  w i t h i n  1% f o r  a l l  U and Pu systems. 

This  goal  could be reached f o r  almost a l l  U-systems wi th  MONK6.1. 
Pu and mixed Pu-U systems were s t i l l  overpredic ted  which l ed  t o  a  
f u r t h e r  improvement of da t a ,  such as the  refinement of thermal 
sca t te r i r?g  models, s e l f - s h i e l d i n g  i n  t h e  unresolved resonance reg ion ,  
subs"Litutiou of f i s s i l e  ma te r i a l  c ros s  s e c t i o n s  by r ecen t  eva lua t ions  
(JEF), e t c .  These changes a r e  r e a l i z e d  i n  MONK6.3. It produces 
s u b s t a n t i a l l y  improved keff va lues  f o r  many more c r i t i c a l  systems 
( inc lud ing  the  ones con ta in ing  Pu) leaving ,  however, d i sc repanc ie s  of 
3-5% f o r  t h e  mixed U-?u assemblies  and t h e  gadolinium poisoned ones. 

L n  paper A--593 kef; values from V I M  conc:Lnuous energy Monte 
Carlo c a l c u l a t i o n s  a r e  compared with r e s u l t s  from s o p h i s t i c a t e d  
d e t e r m i n i s t i c  msthods f o r  a  v a r i e t y  of ZPR assembl ies .  I n  some 
cases  p l a t e  versus  p in  b i a ses  a r e  a l s o  e s t a b l i s h e d .  The a n a l y s i s  shows 
a small  (0.3 - 0,5%),  but sys t ema t i c  ove rp red ic t ion  of k by the  
d e t e r m i n i s t i c  methods. In  the  d i scuss ions ,  no agreement could be 
reached i f  f u r t h e r  i n v e s t i g a t i o n s  could remove the  repor ted  
d i sc repanc ie s  which might r e s u l t  from the  d i f f e r e n t  t reatment  of t h e  
nuclear  i npu t  & t a  by the two methods used. 

An eventua l  benchmark e x e r c i s e  on t h i s  t o p i c  was a i r e d  dur ing  t h e  
d i scuss ion ,  but  i t  was concluded t h a t  too few l a b o r a t o r i e s  could 
t a c k l c  the  problem i n  an adequate manner, 

?;.per A-594 desc r ibes  TRIMARAN, a new French Honte Carlo code 
belonging t o  t h e  TRIPOLI f ami ly ,  mainly developed f o r  3-D 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 .  It  uses the TRIPOLI geometry c a p a b i l i t i e s  and a 
mdt i -group cross-sec t ion  scheme. Its main v i r t u e  i s  computat ional  
speed which makes TRIMARAN a candida te  f o r  r o u t i n e  c a l c u l a t i o n s  and 
parametic  s t u d i e s ,  To reduce t h e  va r i ance  of k e f f ,  a  combination 
of t h r e e  d i f f e r e n t  e s t ima to r s  is used ( i .e . ,  neutron balance by 
c o l l i s i o n  and t r a c k  l eng th  e s t ima t ion ,  and product ion  per  batch) .  

A geuei-alized formula t ion  of two differenlr  Monte Carlo p e r t u r b a t i o n  
z lgor i rhms is  presented  i n  paper A-597 f o r  t h e  c o l l i s i o n  and t h e  
crack-length e s t ima to r .  They a r e  based on c o r r e l a t e d  sampling and a 
second order  Taylor  s e r i e s  approach. I n  a  synops is  t h e i r  mutual 
advantages a r e  d i scussed ,  e s p e c i a l l y  i n  view of u n c e r t a i n t y  
bzhaviour.  A promising scheme f o r  t h e i r  a p p l i c a t i o n  i n  e igenvalue  
( c r i t i c a l i t y )  problems is inc luded,  t o g e t h e r  wi th  an example of 



calculati.ng the coolant temperature coef f ic ien t  i n  a D20 t e s t  
reactor .  

Paper A-598 described the appl icat ion of Monte Carlo to  f u e l  burnup 
problems i n  a 1-D s lab .  Results a r e  compared with those of 
equivalent determinis t ic  calculat ions .  Estimates of Monte Carlo 
uncer ta in t ies  were quoted and it was a lso mentioned tha t  the sampling 
procedures i n  use a r e  se l f - s tab i l iz ing .  

The calculat ion included cases where the d i s t r i bu t ion  of k, i n  the 
s l a b  was made to  vary both l i nea r ly  and quadrat ical ly  with 
i r r ad i a t ion .  One example simulated the withdrawal of a control  rod. 
I n  a ra ther  extreme case of rod movement, a calculat ion was completed 
i n  which a rod was p a r t i a l l y  inser ted  or withdrawn a t  a l t e rna t e  
deplet ion s teps .  This study could open the door to  an area where the 
po ten t i a l  of Monte Carlo might become very benef ic ia l  i n  the future.  

2.2 Out-of-Pile Production of F i s s i l e  (and f u s i l e )  Material 

Rapporteur: F.C. Maienschein 
~ a & s  A-599, A-600, L-267, and L-268 

In paper A-599, Bartine of ORNL summarized views resu l t ing  from a 
brief study of possible accelerator  breeders. Although long-term R&D 
is required for  careful  evaluation,  progress is noted i n  relevant 
acce le ra tor  development, which is carr ied out for  other purposes. A 
concept with a sodium-cooled ta rge t  region containing te rnary  metal 
spheres (6% Pu, 16% U ,  78% Th) indicated a net f i s s i l e  production of 
6 kg/d with a large i n i t i a l  f i s s i l e  inventory. To be cost  e f fec t ive ,  
f i s s i l e  material  values must be high and power must be sold.  Fission- 
suppressed blankets appear to  lead t o  much higher costs  for  the 
f i s s i l e  material  produced. 

Garvey s t a t ed  tha t  Canadian s tudies  ind ica te  t ha t  intermediate 
f i s s i l e  loadings, with no net power production, appear t o  be 
desireable .  Assuming tha t  LMFBRs remain more expensive than 
water-cooled reactors ,  accelerator  breeders supplying fue l  to many 
such reactors  could be less expensive than an all-LMFBR system. 

In  paper L-267 from Japan, the yield  and spectra  of neutrons from 
high-energy charged pa r t i c l e s  a r e  considered. Low-energy neutrons, 
with an evaporation peak a t  -3 MeV, a re  well predicted.  
Intermediate-energy neutrons a r e  presumed to  a r i s e  from the pre- 
equil ibrium nucleus. Decrease of the e f f ec t ive  nucleon-nucleon 
in t e r ac t ion  within the nucleus appears to  improve agreement of 
predicted and measured intermediate-energy spectra  while decreasing 
neutron yields .  Further calculat ions  for  l a rger  t a rge t s  a r e  planned. 

The LOTUS Fusion-Fission Hybrid Project  i n  Switzerland i s  described 
i n  paper A-600. This i n t eg ra l  test of blanket neutronics w i l l  ve r i fy  
methods and data ,  with f i r s t  operation planned f o r  1984. 
Fusion-fission hybrids may be atfiractive because they o f f e r  the 
p o s s i b i l i t y  of very la rge  f i s s i l e  production r a t e s  per u n i t  power 
compared t o  a breeder reactor .  An intense 14-MeV neutron source 
(5 x 1012 n / s ) ,  stepwise addi t ion of blanket components i n  a 



s l a b  geometry, and a  v a r i e t y  of d e t e c t o r s  f o r  measuring r e a c t i o n  
r a t e s ,  t r i t i u m  product ion and neutron s p e c t r a  a r e  planned. 

For f u s i o n  programs, p lans  must i nc lude  breeding t r i t i u m .  Paper 
L-268 r e p o r t s  measurements of t r i t i u m  product ion-ra te  d i s t r i b u t i o n s  
i n  s imula ted  b lanket  assemblies  13 t h e  FNS a t  JAERI. The purpose is 
t -  ?::st d a t a  and methods used i n  neu t ron ic s  des ign .  The i n t e n s e  
i .  -?i::? nelltron source  a t  FNS has been analyzed wi th  f a i r l y  good 
i l ~ ~ .  :r:,t between measurements and c a l c u l a t i o n s .  Measurements w i t h  
Li20 a s s e j b l i e s  were made with t h r e e  d e t e c t i o n  techniques (Dierckx 
method, LiF TLD, and l i q u i d  s c i n t i l l a t i o n  count ing) .  Di f ferences  
among methods and c a l c u l a t i o n s  somewhat exceed expected e r r o r s b u t  
s t u d i e s  continue.  Young's eva lua t ion  f o r  t h e  7 ~ i ( n , n '  a ) 3 ~  c r o s s  

6 

s e c t i o n  is c l e a r l y  p re fe r r ed .  

I n  gene ra l  summary, i t  appears t h a t  s t u d i e s  of out-of-pi le  f i s s i l e  
product ion  a r e  of r a t h e r  s p e c i a l i z e d  i n t e r e s t .  In  c o n t r a s t ,  t r i t i um-  
breeding s t u d i e s  f o r  fus ion  programs appear widespread, and f u r t h e r  
sha r ing  of informat ion  by t h e  committee about experimental  techniques  

# 
and r e s u l t s  should be h e l p f u l .  

2.3  C a l c u l a t i o n a l  Methods f o r  Evalua t ing  Cont ro l  Rod E f f e c t s  i n  FBRs 
and Thei r  Va l ida t ion  ( i n  Rod React ion Rates and L i fe t imes )  

Rapporteur: K. Sh i r aka ta  

Four papers were presented  and d iscussed:  A-601, A-602, A-603, A-604, 
and two papers ,  submit ted t o  Nuclear Science and Engineering,  were 
d i s t r i b u t e d :  A-605 and A-606. 

Paper A-601 from t h e  U.S. d e s c r i b e s  measurements of r e a c t i o n  r a t e s  i n  
and around s imula ted  c o n t r o l  rods a t  ZPPR. Measurements were made 
us ing  U-235 f o i l s  and TLDs. The o v e r a l l  i n f luence  of i n s e r t e d  con t ro l  
rods on the  r e a c t o r  f i s s i o n  d i s t r i b u t i o n s  i n  ZPPR-3/1B was we l l  
p red ic t ed  wi th  6-group d i f f u s i o n  c a l c u l a t i o n s  i n  xy and xyz geometry. 
React ion r a t e s  i n  t h e  n a t u r a l  boron pin-type c o n t r o l  rods were 
p red ic t ed  wi th  S4 t r a n s p o r t  theory  wi th in  5%, when normalized t o  
experiment o u t s i d e  t h e  rod. Measurements of a x i a l  U-235 f i s s i o n  r a t e  
d i s t r i b u t i o n s  i n  and adjacent  t o  f u l l y  enr iched  boron p in  c o n t r o l  rods 
i n  ZPPR-11A were p r e l i m i n a r i l y  analyzed wi th  d i f f u s i o n  theory  wi th in  
an e r r o r  of 20%. Axial  d i s t r i b u t i o n s  ad jacent  t o  f u l l y  i n s e r t e d  
c o n t r o l  rods i n  ZPPR-11D were well  p red ic t ed  w i t h  28-group d a t a .  ? 

Paper A-602 from Japan desc r ibes  a  homogenization method f o r  c o n t r o l  
rods ,  cons ider ing  t h e  neucron leakage e f f e c t .  An e f f e c t i v e  
homogenization method, which preserves  the  i n t e g r a t e d  r e a c t i o n  r a t e s  
i n  a  heterogeneous super-ce l l  c a l c u l a t i o n ,  has been extended t o  t r e a t  
of f -center  con t ro l  rod channels  i n  FBRs. An albedo a t  t h e  super-ce l l  
s u r f a c e  was combined with c o l l i s i o n  p r o b a b i l i t i e s  t o  t r e a t  t h e  neutron 
leakage .  The method was appl ied  t o  l - D  o f f - cen te r  rod worth 
c a l c u l a t i o n s .  As a r e s u l t ,  d i sc repanc ie s  of of f -center  con t ro l  rod 
worths from t h e  r e fe rence  c a l c u l a t i o n s  were very  much improved. 

Paper A-603 from France desc r ibes  t h e  boron cap tu re  i n  boron ca rb ide  
r o d l e t s  i r r a d i a t e d  i n  ,PHENIX, a  comparison of c a l c u l a t i o n  and 



experiment. For SPXI design purposes, 90% B-10 enriched carbide 
rod le t s  were i r rad ia ted  i n  PHENIX i n  the frame of the  so-called 
PRECURSAB i r r a d i a t i o n  program. Calculations performed with SPXl 
desigx models, lead to  a E / C  + 1.1 + 0.3 for  the mean value of t he  
maximum B-10 consumption. The l a r g e  uncertainty is associated with 
the uncertainty i n  the exact posi t ion of the i r r ad i a t ed  boron carbide 
sample used i n  the i so topic  analysis.  

Paper A-604 from France describes a s e n s i t i v i t y  approach to  study 
control  rod worth uncer ta int ies .  The systems which have been 
considered are  a l a rge  LMFBR of t he  SUPERPHENIX type and the MASURCA 
c r i t i c a l  configurations PRE-RACINE and RACINE. Sens i t iv i ty  prof i les  
both i n  energy and i n  space f o r  several  kinds of control  rods i n  these 
systems a re  investigated.  In  conclusion, s e n s i t i v i t y  s tudies  are  
helpful  i n  analysing the possible influence of data  uncer ta int ies  on 
control  rod worth values and i n  defining fu ture  i n t eg ra l  experiments. 

In  the subsequent discussion,  the following comments were made. The 
e f f e c t  of global f l ux  gradience on CR worth might impact the 
predict ion of CR worths, pa r t i cu l a r ly  i n  the case of heterogeneous 
cores. The consideration of the e f f e c t  w i l l  mi t igate  the C/E b ias  of 
CR worth observed i n  the la rge  FBR cores. The r e su l t s  ind ica te  t ha t  
react ion r a t e s  ins ide aid near rods a r e  predicted reasonably well but 
addi t ional  data and calculat ions  would be very helpful to  fur ther  
evaluate t h i s  issue.  

I n  summary, the general pic ture  on t h i s  topic  is not very much changed 
from that  of the l a s t  year, tha t  is ,  the CR worths a r e  f a i r l y  
adequately predicted using the present methods, the problem being the 
impact of the present uncer ta in t ies  i n  defining bias for  future  la rge  
cores. The problem of prediction of react ion r a t e s  ins ide and near CR 
rods w i l l  be discussed next year i n  the item on power d i s t r i bu t ion  i n  
l a rge  FBR cores. 

2.4 Reactor Physics Modelling of Distorted Cores 

Rav~or teur :  H. Kusters 

Paper A-609 is a summary report ,  submitted to  Nuclear Science 
and Engineering, on calculat ions  and those measurements i n  SNEAK, 
which were discussed l a s t  year. Paper A-607 was wri t ten i n  
fu l f i l lment  of an act ion t o  forward the discussion of the  25th meeting 
on d is tor ted  LMFBR cores to  CSNI. A s  an addi t ional  remark, there  
e x i s t s  a worldwide consensus tha t  transport  theory (S4) i s  able to  
describe r eac t iv i ty  e f f ec t s  i n  ideal ized d is tor ted  core configurations 
re l iab ly .  This was a r e su l t  of a SIMMER-I1 workshop held i n  Karlsruhe 
i n  Ju ly  1983. Paper A-608 describes recent measurements i n  SNEAK i n  a 
Pu-test zone. I n  comparing theory and experiment, most of the r e s u l t s  
confirm the conclusion drawn a t  the l a s t  meeting. The preliminary 
analysis  of small slump-out and la rge  s lumpin  configurations,  
however, shows unexpected discrepancies.  Both cases w i l l  be 
re-analyzed. 



In  general ,  it was f e l t  t h a t  a t  l e a s t  for  i dea l i zec  geometries,  
r e a c t i v i t y  e f f e c t s  of d i s to r t ed  core configurat ions can be described 
t o  an acceptable degree of accuracy. Large unce r t a in t i e s  i n  the 
t h e o r e t i c a l  ana lys is  of unprotected accidents  i n  LMFBRs may be 
connected with the non-neutronic roodelling of the acc ient  sequences. 

2.5 Intercomparison of Reaction Rate Measurements i n  Fast  Reactors 

: 3pc:teur: L.G. LeSage 
q. - ,rF, A-610 and A-611 

There were two papeLJ i; c h i s  session,  one (A-611, US) deal ing with 
the  r e s u l ~ s  of reaccion rciE Iltercomparisons i n  t h e  US and UK, and 
t h e  second (A-610, France) describing an upcoming in t e rna t iona l  L 

reac t ion  r a t e  intercomparison a t  Cadarache. 

Preliminary r e s u l t s  from a US/UK reac t ion  r a t e  intercomparison were 
presented a t  t h e  NEACRP meeting i n  1982. I n  Paper A-611, the 
standard ANL (US) ca l ib ra t ions  fo r  the three reac t ion  r a t e s ,  
U-235 f i s s i o n ,  Pu-239 f i s s i o n ,  and U-238 capture a re  examined. The 
da ta  a re  presented i n  tab les  showing how much the ANL r eac t ion  r a t e  
r e s u l t s  would be a l t e r e d  i f  an a l t e r n a t i v e  c a l i b r a t i o n  were se l ec t ed ,  
such as the UK (ZEBRA) intercomparison r e s u l t s .  For U-235 f i s s i o n ,  
t he re  is  good agreement among the a l t e r n a t i v e  c a l i b r a t i o n  methods. 
For U-238 capture the evidence suggests chat the US experimental 
r e s u l t s  should be increased by about I%,  which w i l l  br ing them i n t o  
much b e t t e r  agreement with both the ZEBRA r e s u l t  and a recent  mass 
spectrometer measurement. A di f ference  of 2.5% between the  US and UK 
Pu-239 f i s s i o n  r e s u l t s  is  indicated.  This d i f fe rence ,  which is  
considerably l a rge r  than expected, is so f a r  unexplained. 

Paper A-610 describes the IRMA program. This is  a planned 
in t e rna t iona l  intercomparison of key reac t ion  r a t e s  to  be conducted 
on MASURCA a t  Cadarache i n  May and June 1984. Seven l abora to r i e s  a re  
cu r ren t ly  planning to p a r t i c i p a t e  i n  IRMA. They include: 
ENEA, Casaccia, I t a l y ;  CEN-SCK, Mol, Belgium; KFK, Karlsruhe,  FRG; 
UKAEA, Winfrith; CEA Cadarache, both MASURCA and ERMINE teams; and 
ANL (West), US. 

I n  the course of the discussion i t  w a s  decided t h a t  these  i z t e r -  
comparisons represent  the s t a t e  of the  a r t  i n  f a s t  reac t ion  r a t e  
measurements and should be brought to  the a t t e n t i o n  of the  data  
community s ince  there  may be implicat ions on nuclear da ta  or  thermal 
r eac t ion  r a t e  r e s u l t s .  

3. National Programmes 

Reports on the reac tor  physics a c t i v i t i e s  i2  the  NEA member countr ies  
were summarized and discussed. The f u l l  repor ts  w i l l  be included i n  
a consolidated repor t  (L-265) t o  be issued by the NEA S e c r e t a r i a t .  

4. Benchmarks 

4.1 Noise Analysis Benchmark 

Three physical benchmark problems have been defined and sent  t o  the  
i n i t i a l  pa r t i c ipan t s  f o r  comments. A quest ionnaire  t o  determine the  
number of expected pa r t i c ipan t s  f o r  each of the  th ree  problems 



(PWR, BWR, and FBR) has also been issued. It is planned that an 
analysis of all contributions will be ready for the SMORN-IV meeting 
in October 1984. 

4.2 - Intercomparison of Cell Heterogeneity Effects in 
Pin and Plate Geometries 

A Specialists' Meeting was held at AEE Winfrith in June 1983 to 
discuss the seven solutions provided by six countries (Japan(2). 
USA(2), UK, France, FRG and Italy). A progress report (A-614) was 
distributed and Stevenson gave a status report. The discrepancy 
between calculations and experiment for the pin - plate core 
reactivity difference lies in the range +0.15 to +0.82% bk, where the 
experimental uncertainty is +0.15% 6k. The calculated pin-plate 
reactivity differences were separated into their several components 
in order to better understand the causes of the variation among the 
calculations. However, although these analyses better identified 
where the differences were occuring, the reasons for the 
discrepancies were not established. Recommendations have been made 
for further analysis and measurements to help resolve this problem. 

LeSage briefly discussed paper A-615 in which good agreement had been 
obtahed for plate geometry between Monte Carlo and deterministic 
methods. 

Two other papers (A-616, A-617) were distributed that described the 
methodology being used in this benchmark calculation. 

4.3 Benchmark on Interactive Effects in Gadolinium 
Poisoned Pins in BWRs 

The main results and conclusions of the status report, A-567, were 
presented by Wydler. There were significant differences among the 
solutions and the target accuracy had not been achieved. Even for 
the simple unpoisoned pin cell there were large differences. The 
impact of such discrepancies in the power distribution within an 
assembly might, however, be sufficient from an operational 
standpoint. 

A decision as to whether to continue this benchmark exercise would be 
based upon there being sufficient interest from the participants. 

Hemmig brought to the attention of the committee that two papers on 
this topic were to be presented at the November 1983 ANS meeting and 
that information on Gd poisoned PWR assemblies is to be found in 
CEND-397. 

4.4 PWR Multi-Dimensional Kinetics Benchmark 

As experimental information for a PWR benchmark was not available 
from EPRI, it was not possible to procede. 

4.5 Reactivity Scale and Central Worths Benchmark 

A proposal (A-623) for such a benchmark was discussed. It was felt 
that a simpler benchmark would be more appropriate due to the large 
computational effect required for the one proposed. Participants were 
invited to offer comments on the proposal. 



Radia t ion  Sh ie ld ing  Benchmark - 
Trro docl;mcnts, A-618 and A-619, were d i s t r i b u t e d .  Rief descr ibed  the  
r e s u l t s  of t h e  PWR s h i e l d i n g  Benchmark, documented i n  A-618. He 
s t a r e d  t h a t  agreement among t h e  s e v e r a l  c o n t r i b u t i o n s  was 
s i g l i f i c a n t l y  improved a s  compared t o  the  s i t u a t i o n  a t  t h e  1976 Vienna 
meeting. Larger  d i f f e r e n c e s  were s t i l l  obta ined  and these  must be due 
eo rhe process ing  codes as  a  common d a t a  base was used. The main 
c o r d u s i o n  was t h a t  t o  meet t a r g e t  accu rac ie s  f o r  neutron damage and 
a c t i v a t i o n  r e a c t i o n s  i n  the  p res su re  v e s s e l ,  adjustments  need t o  be 
made t o  t h e  i r o n  i n e l a s t i c  c ross  s e c t i o n .  . 
Ae a  possib1.e benchmark, members were asked t o  i d e n t i f y  p o t e n t i a l l y  
s u i t a b l e  experiments.  I 

LMFBR Rurnup Benchmark - 
Sa lva to res  s t a t e d  t h a t  t h e  USSR (Obninsk) had provided a  c o n t r i b u t i o n  
ax! t h a t  t h i s  would be included i n  t h e  f i n a l  r e p o r t .  

PI,JR U-236 Benchmrk - 
t 

A Benchmark t o  i d e n t i f y  the  accuracy of c a l c u l a t i ~ g  t h e  impact of 
U-236 i n  a  PWR pin c e l l  is t o  be s p e c i f i e d  by France. This t o p i c  was 
d iscussed  il S e c t i o n  B 1.3. 

Highl ights  of Recent Meetings of I n t e r e s t  t o  NEACRP 

-. Sl.xth Lnterna t iona?  Conference on Radia t ion  Sh ie ld ing ,  May 1983, 
Tokyo, Japan.  This was a  very success fu l  conference.  A summary 
r epor t  of the meeting was i ssued  (A-620). 

- S p e c i a l i s t s '  Meetixg on In-Core Ins t rumen ta t ion ,  October 1983, 
Halden, Norway. A ve rba l  r e p o r t  on t h i s  meecing w a s  given by 
M a c t i n e l l i  who &so  o f fe red  to  provide a  w r i t t e n  summary. There 
were 50 p a r t i c i p a n t s  and 24 papers were presented  covering a wide 
range of a s p e c t s .  The gene ra l  opinion of p a r t i c i p a n t s  was t h a t  i t  
had been a  most u se fu l  meeting. The proceedings w i l l  be a v a i l a b l e  
i n  s e v e r a l  m n t h s .  

- Spec:a.liscs' j ieeting on the  I l t e r compar i son  of Cell Heterogenei ty  
E f f e c t s  i n  P in  and P l a t e  Geometries,  June 1983, Winfr i th ,  UK. 
A discussLon 01 t h i s  meeting is t o  be found i n  s e c t i o n  4.2. 

Future  Meetings of I n t e r e s t  t o  NEACRP 

.- S p e c i a l i s r s s  Meeting on Reactor  Noise - SMORN-IV, October 1984, 
Dijon,  France,  P u b l i c i t y  f o r  t h i s  meeting w a s  d i s t r i b u t e d ,  which 
w i l l  a l s o  be  s e n t  t o  the  L-report d i s t r i b u t i o n  l i s t .  

-- S p e c i a l i s t s '  Meeting on t h e  Treatment of Resonance Data 

The need f c r  such a meeting was p rev ious ly  d iscussed  dur ing  t h e  
Executive Sessions.  . It was agreed t h a t  t h e r e  w a s  a  
va lue  t o  such a meeting and Stevenson agreed t o  be r e spons ib le  f o r  
i t .  



It was also felt that it could be advantageous to hold a further 
Specialists' Meeting in conjunction with the International 
Conference on Nuclear Data to be held in April 1985 in Sante Fe, 
USA. 

- ANS Topical Meeting on Reactor Physics and Shielding, September 
1984, Chicago, U.S.A. 
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Measurements of Tritium Production-Rate Distribution in Simulated 
Blanket Assemblies at the ENS. 

"A" Documents 

N U  DaLa Bank Act iviLy ReporL, October 1983. 

NBANDC Activlty Report 
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