CURRBENT STATUS OF RUSSIAN EVALUATED NEUTRON DATA LIBRARIES
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ABSTRACT

The stgtus of Russian Ewvaluaied Daim Libraties is
discussed. The last medifications of the BROND-Z filss
and their relations io the additional fles of the FORD
library and the ABBN-90 group constants are considered.
The main characteristics of new lHbraries for the
photonestron data, dosimetry and aciivation Teaction CIoss
sections and transmutation oross seotieng for intermediate
enargios are deseribed briefly.

The problems of nuciear industry development in
combination with economical questions and sovirpnmental
aspects  of nuclear wastes require & permanent
improvement of nwclear data used in all projscts of
advanced muclesr technedogivs. In this repet we want
discuss main directions of modifications of Russian
Musiear Datn Libraries recommended for  pracucal
applications.

1n the eigboeation process of the second veraion of the
racommendad  geosral purpose files {the BROND-Z
tibrary) we trind to take into account all advameed nuclear
rpactor requirements for meutron daty. The selection of
svatuated data for the BRONDS2 Hbrary, their analysis and
handfing wers vompleted in 1990, The svalusted data for
principal reactor materials developed by former soviel
specialists have been included into the lbrary, In the case
of the maeriale uwsed as seetron standards, the data
reconuusnded by the IAEA were accepted As to the
sonstruction materisls we paid much attention o the files
of the natral mixture of isotopes. The files for separated

- igotopes wers constructed as it seems 1o be nevsgsary. The
- syvaluations included in BRONER2 are brisfly deseribed in
- Refe.!? All files were chevked by the ENDF wility codes
and BROMND-22 version with some techmiosl srrovs
- corracted was distributed at the end of 1992 In the
| following vears some improvemsnis of the BROND files
* recommended for the FENDL library® were performed.
- New files for zine and Pa-231, 233 isotopes were made and
- somg corrections in the evaluated cross gechions for the
. amgricium isotopes were included. The fist of modem
- BROND-2.2 Glez 5 grven in Table 1.

It shouid b2 noted that the full amount of the general

. purpase files used in pracocal applications excesds the one
inchided in Tab. 1. The additional files selected as @ nide

from ENDIF/B-6 and JENDL~3 libranies are included in the
 FOND bbrary, The Hst of such filss is given in Table 2.
- These files were ussd in the working out ABBMNSO
~ Russian group constant set.?

1t 15 necossary to ne that for some isotopes marked by

- asterisks in Teb, 2 foreign flvs were prefurred o the
- BROND ones during the ABBN-9D congtants preparstion.
. 1 referred to the cases when the cormsponding svatuations
- were performed mueh later and were based on updaind
- experimental data (for example, oxygen and vopper) of
. when the group constants have besn caloulsted before the
- final processing of the BROND-2 files. In many cases the
- files included in the FOND were 3 little modified to
. improve the evaluated data ymportant for nuclesr resctor
. designs.

To transform the flss into the group constanis the
SRUCON code was used as a rule. Por the last years the




Tahle 2. Additionsl files included in the FOND

Elem EvalRey  Ovigin Conuments Blem FEusbRev  Ordgin Comments
N 198971993 EMDE/B-S - Capture data were mundified. Kb 16741970 ERDFEB-6  Sb-121,123,125 files were
Be 18831993 Thermal capiure was tged.
corrected, Te  1974-1980 ENDF/AB-6  Te-130,12212%124,125,128,
B 1989 M B~18,13 files were wund, 128,130 files ware used.
19831990 . N-14,15 files were usad, { 1538 ENDER-6
*3  19%0 ~"w Mg 1878 ENDFB-6  Kee124,126,128,129,130,
*F 1088 e 132,134,136 files were usad,
Mz 1987 B3 g 1978.1878 ERDFBM C-134,137 Bles wars used.
Al 1988 IERDLA3 By 1%7% ENDIEMB-6 Ba-134,135,136,137 134 files
»&E 1889 TENDL-3 were psed, Be-138,132 wees
xS 197971993 ENDF/B-¢  INT lew for MI=103 was congidered us Ba~124.
corrested. Ix 1977 JENDIL-3
=0 197941993 BNDEBA INT faw for MT=103-107 was Pr 198471991 ENDF/B-4
cormscted. N 1974/19%0 ENDF/B-6  Nd-142,144,146,148,15¢
Ar 1579 JEFLY files wers used. Nd-143,145 -
K 1887 IENDL-3 from BROND-2.
Ca 19RV/1993  JENDL-3 T eompet 6P adided Jor res. Eu 198G ENDFB-6  Bu-151 was wead, Bu-li3 -
8c 1988 JENDL-3 froma BEOND-Z.
T8 198871993 JENDL-Z Threshold for est inelastic To 1530 ENUER-6
ievel was correcisd Dy 1974-1880 ENDF/B-6  Dy-160,161,162,163,164
Voo198z ERWDL-R2 Mss ware used with res.
Mn 19R8% ENDE/B-H param. modifved. Dy~
Co 1989 ENDEB-6 156,158 consider 25 Dy-160.
NI 1989/1993  ENDF/B-6  Ni-3§,60,81,62,54 files were Hoe 1974/1880 EMNDP/B.6
used and missed pres. wate La  1987/198¢ ERDFB-6  Lu-175 and Lu-176 files
added. were used,

*u 1887 TERTL3 H 1889 JENDNL-3 Hiwst 174,176,177,178,17%
Gz 1922 ENEL-83 sud HE18G files were used
Ge 1974 ENDFB-6 Gu 70,73, 74,76 files wara *Ta 1589 IENDL-3

vsed, rae. parsma. for Ge-70 Pt 19831991 EMDL-83  Some eiyors wore found and
were modifyed, semoved.
As  19R2 ENDL-23 *Ph 1989 JENDL-3  Sslection is hased on intogrsl
Be 1974/1993 ENDFR-6 - Dats i resonance and fast expariments.
reginns were ravised. Th 1981 JENDLSS  The228.229% files were used.
Br  1974/1992 ENDF/B-¢  Br-79 and Br-2] files were 1082/1903  ENDE/BS - Th-230 was used. Thermal
used znd (6,26} reaciions werg Y54 Sentions ware
added. corrected,
Br 1974-1084 ENDF/BE-6  Ki-78,80.82,83,84,86 files ¥Ry 1977.197%  ENDFEB-5  Pa-231,233 were fles nsed.
were used. 197$-1989 ENDF/R-6  U-232,233,235 fles wers
Bb 1884 JEF1 Rb-335.87 files were used, e,
Gr 0 198341097 EMDFB-6 5r-84.85.37.38 ware used, Hp 1978/1950 ENDF/MHB-3  Np-237was used and (1,20}
(.20} reactions were added. crosy sections ware modified.
*Zr 1977 JENDL-3 1988 JENDL-3  Npe239 file was used.
Mo 1982 JENDILA3 Mo-nat,#5,97,98,100 fiss “Pa IOETI993  JENDL-3  Pu-23Y was used; LIPAR-S
wess used, itbrary wss used below 100
Ry 1980 ENDE/B-6  Ru-96,98,99,100 Slesware .
used, others ~ from BRONDVZ. ¢ Pu  1976-1078 ENDFB-6  Pu-243 and Pu-744 files weaee
P4 1980-1991 ENDEB-6 . PE-12,104 Bles weroused, | wyed.
others ~ fom BROND-Z. Cm 19761872 ENDEB-6  Cm243245.246,247,248
Ag 1877 JENDL-3 Ag-107 was used, Ag-109~ files were used.
Fom BROND-2. § 1987 JERDL-Y  Cm-249,250 fles wers used.
Cd 19751991 ENDER-6  Cdwnat and €4-113 files were Bk 1986 ENDFB-6 - Bk-239 Hie was used,
used. Energy spectra {n2ny Cf  1975-1985 ENDF/B-6¢  CE2492%0,231,232.253 ks
resction were sorvacied. were nsed.
o 1974-197% ENDFSB-6 - 113,115 fles were used. Bs 1973 BNDF/E-6  Ea-253 file wag used.




Table 1. The list of the eriginul files in the BROND-2

Isotupes Eval. frov. Suthors 1 lsptopes Eval.fren. Axthors

23 1938 Wikadsoy MUK 1 Cs~133.135 194571991 Ignatyeh AV, Knawcheuko LY.
He3 4 fRu Nikolsey MN H Cex148,142, 1880 Ignstyuk AV, Ulsowa MY,
He~4 1976 Nikolasy MN, et 8. 144
Li-6 19%% Mikolesv BLM. i Md~143,145 1988 ignatynk AV, Krsvohenks LY.
147 1R84 Bandaranko LA H Pm-147 1R83 Tanstyuk A Y., Kravchenke LV,
N~i4,15 198871993  Blokkin AL atal 4 Bmel00, 1989 Belmnova 1.8 ¢t 2l
016 197 HMikolasy MM et 2l 134,154
P19 iv8G Riokhin AL et sk Sm-347,149, 1985 Ignatyuk AV, Bravchenke LV
Ng-23 1978 Nikolsoy M. et sl 153
Si-p08 1985/1092  Hermsdof I, Blokhun AL et al Sm~148,150, 1687 Zakharovs S.M, Imstyuk AV,
P~31 1989 Koscheev YN 152 .
3604 1948 Hikolasv MM, et sl Eu-153 1925 Tonatysks AV, Bravchenks 1V,
Cr-000 1984719828 Propysey V.G et el G4-000,152. 1989 Blakhin AL
Cre50.52, 1987 Bilokhin AL et sl 134,155,156,

53,54 157,138,168
Fe(300 1985/1994  Pronvsev V.G ¢l 5l Er-162,154, 1R76 Zakhsrovz S M. et al
Fe-54,58, 1983 Promyaev V.G, stal. 156,167,

37,58 168,170
Wi-G0i iRs4 RBlokhin AL, Ignatyuk AV, et sl Ta-181 1983 Wianturev G.N., Korchaging QA
Ni-38,60,61, 1985 Blokhin AL, Jpatvek AV, o 3l W-1832,183, 1583 Abagyan L.P., Mantursv G.N.

62,64 184,186
Ca-300 1981 Nikelsoy MK atnl Re~300 1928 Nikulaey M. et 2l
Zn-000 1989 Nikelser M.N., Zabrodskaya 8.V, Os-008 199¢ Nikoigey M.N.
£1-90 1850 Gradzevich Q.7 Zelenetsky AV, -G08 1956 Tikelaey M., Zabrodskayva SV,
ZraH00 1988 Grudeovich OT), Zelensisky AV PLL00 198471994 Hermsdord D. Blokhin &AL
Z2x-43,91,92, 198871993 Grudzevich D.T. et al./Blokkin Pob-204,286, 10G0/19%3  Bloklin A% et sl

94,58 Al 207,208
Zr-93.85 1589 Crudzevich O.T. Telenstsky AV, Bi-20% 1990/1993  Blokhin AL st al
ib-R3 16881993  W.G.Pronyasey et al. Th-232 1983 Nikedsay MK et sl
NE-G5 1996 Grudzevich 0T, Zelepatshy AV, Pa-231.233 1924 Biokhin &1 etal
To-0% 1984 Igayuk AV, Bravchienkn LV U233 1950 Sukhovitshy B, Klepatzky &
Ru-101.102, 1984 Ignetvuk .Y, Kravshanko LV 1335236 1985 Konshin V.A. stal.

104,188 i23% 1988 Nikolney M.N. et al,
Bh-103 1985 Jgnatyuk A V., Kravehenko LY. 238 1987 Sukbovitsky B, Klepatshy &
Pd-105,107 1985 Tenetyuk 4.V, Krawhenke LV, Pu-239 248, 1980 Koushin V.4 et sl
P4-145.108 1987 Belanovs T.5., Ignatyuk AV, 341,242
Al 1983 Ignatyuk A V., Krsvchenko LY. Are41242, 1990/1894  Blokhin AL, Meslov ¥,
S {30 1890/1993 V.G Propvaev et al 242,243
1128 1885 Ignstyuk AV, Kravchenko LY. Ceme242,244 1987 Sukbovitsky E., Klepatsky A.
Xer131 1985 Ignatyuk AV, Kisvchenko LV )

NIOY code has besn applied intensively for such tasks
1o, The errors found during this provessing have been
correcied.

Now the ABBN-90 group constants are verified for the
targe number of critical assembiies and other mtegral ex-
periments with different neutron spectra starting with hard
spactra like the CODIVA assembly and finishing with
thermalized spectra of critical plotoniure and urandum
aguevus solutions. No ossential  discrepancies whith
raguive group constant corrections for the main reactor
materials were found.

Rince 1990 the svaluated photonsutron data library
(BOFUD) has besn under development Corresponding
data inciude the single and double neutron Smission CIO8s
sections, spectra of emitted neutrons snd the phote-fasion
cross sections for transuranium isotopes.”

The lat of isoiopes considered is given in Table 3

- During 1993 the photonsutron cross section evaluations
- vare also performed for the following fission products: 31-

90, Zr-93, Zr-96, NO-94, Te-99, Sn-121, Sn-128, Pd-107,
Ag-108, Cs-135, £5-137, 1-129, Ho-166, Sm~147, S1m-148,
Sm-131, To-158% The files of these izotepes in the ERDF-6
formiat are under preparation now,

Table 3. The list of isotopes included in the BOFODU0

Be-9 Mo-92,84,96,98,100 Mp-237
Na-23 W-182,184,1386 Pu-239.241
Cr52 Ph-000 Am-241,23%
Ma~38 Bi-209
Ni-000 TH-232
Ze- 000 1233,234,225,236,238




The Russion Dosimetry File (RDF-94} was formed last
vear. It contging 46 yeactions, 36 of them are the new
evaluations performed in the Nuclear Data Center (CJI3.
The list of reactions recommmendsd both for the nsulron
apectra dosimetry and newtron measurement standards is
given in Teb4. The uncertaintina for all reactions have
tesn included gnd the covarignce motrices have been
prepared for the most of them. This file is being checked
and tested nowadays.

Toble 4 The st of reactions inchuded i the BDF-54,

Ly 52-Crin,2nd 93140, 0 m
10-Bin,a} 58-Min{n, 21 S3-pl(n, 2r0m
13-F{n,2n) 35-Mn{n,y Ti5-In(n2n)
23-Kalny) 34-Fe(n,2u} 127-Hn,2n}
24-Mp(np 54-Feln,p} 135-La(ny)
IT-AMnp) S6-Felnp) 141-Prin,2n)
27-A¥n,o) 59-Coln,n) 181-Ta(n,v)
45-Bo(n,2n) 58-Ni{n, 21 187-Au{n. 20}
45-Bo(n,2nm 58-Ni{n,p)  197-Auiny)
45-Seln,2ng EU-PI R, 1} 232-Thiny™
4R-THn.p) 63-Can 20 232-Thin Hy*
48-Ti{n.2n) £3-Cal{n,y} 235 n 0%
47THn,x) a5-Caln, 2n) 238 Uny)*
43-THn X} 89-% (1,20} 238 n 0¥
48T, aG-Zrin, 20} 237 -Rp(ni*
331~Vin,o)

* The reactions taken from IRDE-LG

The new version of the Activation Data Library (ADL~
3) has been praparsd recentiv.® It containg the evaluated
crags sections for more than 20000 reactions on stable and
radicactive nuciet inchuding the ouclel in {someric states
The crass  sections for the threshold seactions ware
calenlated on the basis of the pptical-statistical approach
taking into sccount the sngular momentum congervation
taw. as well as direct and presquilibrium  procssses
contribution. The fitting of calonisted sxcitstion Rmetions
o experimantal data or some cross section systematics for
14-02V pewirons were used for the reactions where the
corresponding data were available. Nowadays this library
iv tested intensively on the fusion newtron banchmarks.

The MENDL library of the evaloated trausmutation
cross sections for neuirong and protons with engrgies up o
100 MeV ig vuder formation now.” It contains the coross
sections of the most important hewtron and proton induced
reactions for more than 500 sible and long-lived radivac.
tive isotopes which could be impontant for diffecent
nuclear waste transmuiation projects. Most of the daa
have been obtzined on the basis of the geometry dependant
bybrid model taking into account the preequilibrivm
PIOCessss.

A free gccess w miodern versions of the Hbraries
prapared  in  differout  laboratories crsates  favorable
opportunities for international coopsration on testing and

[

S..y')

6. GNManturor,

analvsis of the data recommended for various practical

applications. The evaluated rentron data for prinvipal

| reactor matenials used in different countries have ouly
- mingr discrepangies. So the task 1o select the bt versions
- from the evaluations aveilable is more important now than
1o prepare the new vnes. OF course the ssarch for cases
- where we can ot come 1o an agresment of evaluations
- remaing an important problem. New challenges for data
- intercomparision aris2 for the new nuclear technologien:
- fusion reactors, transmutation of nuclear wastes, various
- medical spplications snd 5o on. A ssarch for mew
. experiments and benchmarks for corresponding data tests
| is a necessary condition of successfiul development of these
| lechnoiogies.
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