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LINTRODUCTION

The Ioint Evaluated T (EF) i35 ¢ collaborative
project beiwesn the coungrips pastivipating in the NEA
Duia Bank, eg. Ausiria, Belgium, Desmaerk, Faofand,
France, (Gormany, Groece, lidy, Japan, Dictherlands,
MNirway, Portugal, Spain, Sweden, Switzerland, Turkey,
and LUndted Kingdom. Mexico and South Korea are about
1o joint the MEA Data Bask.

The IEF project & maoaged by a Scienufic
Cogrdination Group (8CE) that mepis at eayt aoneally.
The technical achievements are reviewsd at working group
mestings, which are normally held twite a3 yewr. The
following three major working groups exist
«  [iata Bvaluation
®  Beachmark Testing
o  Radivactive Decay and Fissions Yield Daa

A related group, called the WIOY User Group, hag
also hoen formed 1o discuss problems and possible
solutions 10 duta processing guestions, vonoeming the
NIOY code systems, which iv widely wed in the
preparation of group data seis for the validation of JEF.
The NIOY Ussr Group nomslly megis in conjunction
with the JEF Working Group mestings.

I THE IERZZ LIBRARY

The JEF-2 Hbrary comprises the gencmal pucpose file
{tapes 1 16 9}, the thermal soattening law fie (ope 21, the
radionctive decay data fils (Bpe 22), the fasion yvield file
{tape 24), and the photon interaction file (ape 2:3, The
damg are stored in the ENDEF-6 foraat.

The second versing of the lbrary wag released to the
JEF group at the el of January 1992, with a subsequeny
general worldwide refease decided in Movember 1992, The
general purpose snd the thormel scattering ow files were
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available for dismibution at that tme, whereas the

- radionctive decay and fission yield were sull being
- vaiidated and were released in huly 1993

The JER-2.2 data can be obluined by simple request,

- Rither from the MNEA Data Bunk, Paris, France, or fuan
- regiond d.ﬁa SERLESS,
SIS and O

ez PIDRC Brookhaven, USA, (for
smada) or TAEA Nuclear Data Section, Vienas,
Austria glf’}{ aon-OECD counwins). These day centreg

- have slso direst on-line serviges for custorners linked w
© cornputer neiworks, such as Intemet,

DATA

Ax exiensive programme of henchmark testing of the

- JEF2.2 dams have been undensken during the lamt wwo

- years. The general purpose file has been vatidated both for
- thermal and fast reactor applications, as well as foe many
mher spovial applications,
- imcleding a special emphasis on the majfor structuzal

such as raduuon shickding

materfals. A large number of laboratories throughout

- Western Burope have heen engaged in this daw progessing
- and validadon phase. Of the madn contributors could he
- mendoned: CEA Cadarsche and CEA Saclay, France; IKE
o Suagart, Germany; IR Dedft and ECN Petion, Holland;
. ENEA - Bologna,
. Swadsvik, Bweden; and ARA Windnith, UK. A separate
- paper describing the deails of the henchraark testing of the
- JEF2.2 tibrary will be prosented at this meeting’, and ony
© afow oxamples sre given below,

ftaly; PSI Villingen, Switzerland;

A. Thermal Eneryy Benchmarks

The JEF-2.2 data have been validad 3 2 Iy xir FAREC

- of thermd applications. The validation of the 217 JEF-2
- duta psing the newly agreed upon vy energy shape are here

- mentioned 38 one example.
- results from wmperatwe coeflicient salculations by H

Table 1 below showa ihe
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Tellier, CEA Saclay, France, compared to experimontal
rosuits, It should be pointed oul that when using a fat o
for "% e difforence berween calonlations and
experiments, for the cases given in able 1, were of the
arder of -3 0 -3 pemfC,

Experiments {HEVC

pora/*C
KRITZ Platonium (21 - 238 °0) L2
KFATE Urantum 20 - 248 %) .24
IAERI Uranium (20 - 80 °C) .67
JAERT Plutonbun (28 - 80 *C -3.46

Table 1 Teraperature crefficient caleulatons using die
ol ¢ 238
JEF-2.2 1 shape of <71

B. Major Structural Materials

A& large offort hus been devatad o the validation of
the major structural materials, especially the Fe isotopes.
Most of this work has hesn performed in very close
colfaboration with the BFF (Buropean Fusion File) project,
and common meetings have been beld o covrdinate the
activities and o discuss the resules.

One sxample ot of the the many conibutions in tis
field is the PUA-Replica validutions performed by M
Pescarini, Ttaly, The resulis using the JEFRZ duta will be
published lagsr in an ENEA report” The sode DOT-3.58,
with the weighted difference spatial discretisation model,
wis wsed in the calcaladons of the iotegral resulis from the
threshold  detectors presented  in Figwre 1 below.
Caleulations wsing the eoxponential model was also

. Calculationad Benchmark

In oxder fo investiyate the inflyence of the choive of

- calculational model on the final validatios wsults, the JER
- group decided to conduct a simple the regive PWR
- Uzaninm pin-cell benchmark, using the JEF-2.2 data. J.
- Rowlaode, France, is coordingting this caloufationat

The benvhmark was divided ap o fwo patts, one

- withowt and one wah leskage. The preliminary resuls
- from the case with zero leakage are given below is Table
- 47 Eight different cases were proposed, covering various
Ctemperstures and conling regions, The anslysis of the
- rosulls are aull going on and follow up actions, such as
- further tnvestigation of the methods used © obtain fission
C spectrs, could Do covisaged. The final resulis will be
- poblished later in 1994,

Proparatory work has been started on g subsequent

| Phutoniany pinccel! benclmark
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Figure § - Resulis from threshold racton raie satios on the
harisontal wis of the PCA-Bephca shiclling benchmark
experiment

Compuler code K Ak, {peoy)
{Establishment) {Bel. 1o MCNE)
MUNP 1.38952
{BCK Pation)
BCCO 138750 -2
{CEA Cadurache)
ECCO (hoperfins) 1.388%9 53
{CEA Codarache)
APGLLO-2 1.38013 +£53
{CEA Cadorache)
LWR-WIMS 1.38678 “2#4
{ABA Windrith)
SCALE4.D 138733 -219
{IR1 Delfy
PASC 1.38458 454
(BOM Penen)
CASMD 138517 -338
{Swadsvic}
KENG 1.3862 -330
{IRI Delfy)

Nordhorg

Table 2 PWR pin-coll benchimark {zeve leakage, 203°K)
- resulis




D Decuy Heat Applicatons

Amaong the special purposs libruries, a particolw
effors was devaind o the validation of the radiosetive
decay and fission vield data for decay heat applications.
Participating laborawories in this testing phase were: CEA
Sachyy and CEA Cadaecaehe, France and Nuclear Blectric
and British Nuclear Fuels (BNFL), UK. The rosulis fiom
the caloulations using the JEF-2.2 iibraries are summarised
in the figure below, The detwils of this Qmﬁv Are given in g
separate paper, submitied to this conference.”
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Figure 2 Calculation of the total decay heat from a B3y
fission pulse using JEF-2.2 dats

E. Cther Validation Efforts

Apan frora the few examples given above, many other
validation calculation of the JEF-ZZ dum have been
perfcrmed, cowvering 8 wide mnge of different applivations.

Some of these areas below will be covared in different

contrdbutions . 1o this  conforence. The  following

non-exhaustve Hst gives some oxamples from varioes
apphication regions:

e Fast rescior benchmarks, ssch s JEYEREL,
GOV A, e, (Many laboratorieg)

«  {CBRES burpup credit anclysia
reactor {AEA Winfrith)

« Thormal systiems, such ss the ORNL axd TRX
henchmark series (BCN Petten, CEA Saclay and
athers)

e Py criicality bonchmark analysis using the MONKS
onde (AEA Winfrith)

»  {waphite shiclding benchmak  amalysis  (AEA
Winfrith)

for the THMPLE

s VYalidadon of the STEK and ROSSEMDORF
gxperiments  for structwal muateriads and fission
prodects. {CBA Cudarache; paper presented at this
meetngy

+ Yalidation of ' "Np and Am-isoinpe data performanse
in tansmutation sysioms, A typical wosult i the
anatysis of the SUPBERFACT iradiation experiment in
PHENIX, where pins containing Np andfor Am have
been dadigted. C/E values are given in table 3. T (psy
Yillingen; paper presented at this m»etmw“ and CEA
Cadarache {able 30

Table 2 SUPERFACT sxporiments - Teansmuiation raies
{%3

237

isvdape Np-237 Am-241

Typeof pin | 45% ~ Np | 2% “YAm | 20% “Am

Measurament 27D 272 32.0
Calcuiation 2.8 273 316
{CBA methoda
+ JEF-Z da)

s Newwon point heating and KERMA (ENEA Bologaa
and AEA Winfrith)

IV, BOCUMENTATION OF JEF

%

The wsin documcotation of the JEF2.2 gener
puspese brary is being prepared at ihe NEA Data mnh. It
will comprise tweo dovuments:

e onewill be g peblication containing an isdex of dwe
content and the compiete comment pargt (M=,
MT=451) of exch evalaation, it will 3iso clude a
description of the history amd organisation of the IEF
project, and soree usefl reforences with zegards
contact  addresses  and  intemnal  JEF  working
documents in the JEF/DOC sexies. As this publication
wifl be ton volumineas to widely diswwihure in paper
form, 1t is plansed to send it oot in form of a PC
computer code, with possibilitios © selective local
pringng.

e the second will be a smaller report comprising au
index of data types available for sach isotope or
slement in the JEF-2.2 Gbrary. A majer %:m of this
wirk bas abeady been dune at BEONPoen,

The NEA Dista Bank has developed, in ooopesation
with the University of Bumingham, UK, CNRS Orsay,
FPrance, and BRFL, UK, a PC based computer code in
poder for users 1o have quick access o the IER2.2 dat
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and not having 1o learn the EMNDF-6 formua in which the
peiginal dam are storerd. This program i heing pmsngimd in
a separate cordributinn to this confersnes (fgure 3.
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Figure 3 Main display of the chant of the apclides inthe
PC program to visualise the JEF dan,

One poblication of the complete IBF-2.2 radiocactive
decay and fission vicld data, comparing e main decay
parameters with those of other evaluated data Tibravies and
one sompaiag JERLZ siople intogral crose section data
{maxweilizn gverage sres SOCHOnS, rosonance inSgrals
etey with other owmjor evalusted data libraties will he
issued i the near figues,

The above mentoned publicativns 3 plassed o be
issued in 1994, It is gliso envisaged o publish a summary
docuraent of the complete validation of the JEF27Z
libeary., This publication will be preparsd a8 soon a8 e
henchmark testing phase has been comploted.

¥, FUTUIRE DEVELOPMENT OF JEF

A. Developrosat of IBF-3

At the meeting, i Devember 1993, of ihe JEF
Setentific Coordination Growp (8CG) it was devided that
the JER-22 general purpose brary, mbsaged in January
1992, would not be further updated, Futues work would be
oriented towards long torm improvements, leading (¢ a
validated JEF-3 Bbray. The benchmark fesiag of the
JEF-22 Bbrary has  révealed soms pases  where
improvements 1o the duata would be welbome, and 3 Bt of
isoropes concemed we mainwiosd @ the MEA Thata Bond,
The SCG once again stressed de impartance of a close
Hak o an active experimiental programme for fature work
within the JEF project.

Initial discuscions with the JEF group bave identified
the following main arcas of activity for the development of

S TER3 library:

e Structural Materials, Zr. Cr, Fe, Xi
—  Special effort on Fe wotopi evaluatons.
------ The possibility of international cooperstion on the
- evalmoon of Tr and Ni dats. Mew measuroments
of “Nifno) data fiad been rade at Gesl.
- Forther work on Zr data (o resches inconsistencies
between the izowpic and clomental daw files
would be undertaken.

e Major Actinides {7 -U, P8y, Bopy, 20y 2py

v Mare work gn 20U capture needed.

— Work on the U inelastic cross section is being
performed within the NEANSC Working Party on
Internutional Evaluation Cooperation (WPEC),

- Work an Doppler broadening @ U0, would dso
be desirable,

..... WPEC resuls will be available for the ™Pu
fission cross section, as well 48 pow resansnce
parameter data by H. Derrfen.

~  Feedback from PHENIX resulls indicated that »
new evaluation waa needed for 2 Pu. Propasals
would be discussed in e framewsk of the
WPEC,

= Dew resopanse parameisr data were available for
Zipg (B, Derviend and would be later inchuded in

e JEF libary. The possibility of a WFEC
suhgroup on “'Pu would he investigated.

iy <2 281 247 Wiey 3
e Minor Actinides (“'Np, ®'am, *am, T'U, Ph,

wpyy

~ The main intereat is on ©'Np and A, snd 1 3
lesser exient “PAm. A WPBC review of these
data will be completed by June 1994,
Diccrepancies, in particelar va v vahies, betveen
JER.Z and ENDF/AB-VI for “'Np were reporied
by X Plosi Mors memsurements  in the
resonance region aad for inelastic scattering wers
considered nesessary for all three isotopes.

e B TEwW YSSHOANCe  parameter  evaluation s
aw%ibie fc;rj?ﬁ {(H. Derrien). Additional work
on—“Th and “Pa woidd be desirable.

e Howas considerad 1o review the status of all minor
actimides i IBE-Z, and possibly compleie with
other gvailable evaluation,

e Fission Posducis

- Investigation of the inelasic cross sectivns of
sven-even: fission product isoopss has been
started. Measuroments of inelsstic soaedny in

EeN

Mordhorg




Pd are in progress a IBRMM, Gcel; and results of
integral measurements were heing analyeed.

- New megsurements on Tc are being plasned at
Geel. The tesults from the CERES Imegeat
Measurersnt Programme will be considered for
JER.3.

« Light Elemenss

—  BFF data for Li, Be, Si, Al P, and Mo isotopes
ahould be considered fue adoption foe JEF-3

----- The present %0 evaluation will he reviewed, as
well as the data for C,

— A new ovahstion of “Na (Moxon and Sowerhy)
showed large discrepancies with surlier work
Further measuremems would be desirable.

¢  Burnable Poisons and Absodhers

~ & Het of burnable poisons and absudbers where
further work would be needed has been ompiied.
It inciudes Gol, HE, Br Bu Ag. In. Dy, Cdand B
isotopes, Futurs CERES cxpeniments: should
provide some informadon en oGd, 1 Ey,
ENEA Bologma would possibly provide an
evaluation for HE, ax well ae bvvestigating
probioms with Er and Be found by Stdwdk. &
general roview of the remaining elements would
be discussed at the ncut WPEC meeting.

The NEA Daia Bank has deosigned 2 new daw base
system for the maintenance of the JEF Bbrary, bassd on
guality assurance reguirements. The new system would,
for axample, niot avcept any corrections or updates ¢ the
dats without accoropanying proper justificatdon for and
documentation of the changes. The new system should he
operationd for the moaintenance of the JEF-3 development.

B, Colishorgtion with the EFF praject

The continged  collaboration with JEF and EFF
projects has been thoroughly discussed. The EFF and the
related Buropemn Activadon File (EAT) proprammes have
hesn re-onented towards the shor-term nepds of the ITER
project, although thess programmes  also  consider
fong-term Buwropean needs. The joint support of ITER and
the CEL, combined with the cacellent European
infrastruchure provides & good basis for fusther work in
svaluation, processing and beachmarking of nuclesr data
for fusion designoalculations.

The EFE-2 flss mre essentiully complete, needing
oaly minor changes before release. The polntwise Hbrary
was frozen in Februgry 1994 and the progessed Hibraries
followed in March 1994, The validation phase of the EFF
datz would theo follow. It was planned (o bave a new Fe
evalustion (EFF-3) ready by the end of 1994,

R

o

The cartier propused merging of te BEFEEAR and

- JEF hbraries, feading o joint Hbrary, Xnown a3 JEFEC3,
. remained a possibility, and would be considered in the
© Hmescate of the JEF-3 md BFFE- S releases,
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