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Since last MEA WP meeting in June, 1895, considerable progress on
CENDL project has been made. Following are the main points.

1. Validation and Improvement of CENDL-2.1

A modificd version of CENDL~2, i, . CENDL~2.1 was completed and re-
wased in the end of 199505 The library contains complete neutron data of 68
nuclides { elements ) from 'H to **Cf in the neniron range from 107 ¢V 1o 20
MeV. ‘

Compared to CENDL-Z, the datg have been increased, modified and im-
proved significantly : 5

Nuclides MF§ MF12-15 ME31-33
CENDL-2 58 4 18 7
CEMDL-2.1 &3 25 ‘ 38 iG
increment {4 21 28 3

In CENDL-2.1, the data of *Fe and natural Fe, “Fe, *'Fe, *Fe are
evaluated by different authors, so the daté of natural element and its isotopes
are not consistent with each other. This is one of the main problems in
CENDL~2.1. So, after it was completed, using the adjusting program system
CABEI developed at ONDC, the data were adjusted in 1996, As a result the
data of natural Fe in CENDL~2.1 {R) become consistent with its isotopes, and
at the same time, the consistence for each nuclides are kept.

The data of structural material Fe, Cr, Ni from CENDL-2.1 were plotied
and intercompared with ENDF/B~6 (R}, JENDL-3.2, JEF-22 and
BROND-2. It was conciuded that the data have been improved much more
compared with CENDL~2, especially for I?e and Cr. More attention was paid
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1o total cross sectons and secondary neutron specira, But the gamma produc-
tion data need o be improved further. The gamma production cross sections
are twice larger than others and experimental data. Comparing with the exper-
imental data, the pamma emission spectra are somewhat soft, there is more low
energy gamma { < 5 MeV ) for Fe and less high energy gamma { > 5 MeV ) for
Cr. '

To test total cross section, the neulron étransmitted spectra through humap of
Fe material { 8 and 12 in thick respectively ) were calculated and compared with
broomstick experiment { B, E. Maerker, QR.NI.&T&!&B’SG? } for CENDL-2.1
and other evaluated libraries. The resuits show that the data for CENDL-2.1
are basically consistent with experimental data and others above neutron ener-
gy 3 MeV, but there is still some discrepancies below 3 MeV ( the discrepancies
also for JTENIDL~3.2, especially for BROND-2 3.

CENDIL~2.1 has been tested for ten homogoneous, gight heterogeneous
thermal'™ and nine homuogeneous {ast asss@mb‘iiasm, which were recommended
by CSEWG of America. 123~group { for thermal ) and 17S~group { for fast }
cross  section were generated with coée systern MIOY91.91 / NSLINK,
MILER, the effective multiplication factors and reaction rate ratios were calou-
lated with code system PASC1.

The calculated X, are shown in Figﬁ. 1, 2 for hompgeneous and hetarn-
geneous thermal assemblies. It can be seen that the K are much closg o 1.0
for first five homuogeneous { Fig.1 } and eight heterogeneous { Fig. 2 } sranium
assemblies, ranging from 0.9944 1o 0.9995 and from 0.9965 w 1.0027
respectively, but are considerably overestimated { maximum 2.44% ) for last
five homogensous plutoniurm assemblies { Fig“} 3. In Fig. 3, the Xy are shown
for homogeneous fast assembies. It can be seen that they are very close 1o 1.0 (
ranging from 0.9994 to 1.0014 ) for first three U assemblies with different
specira. They are overestimated by about 8.4% for two plutonium metal bare
sphere assemablies { JEZEBEL and JEZEREL-Pu ), but it becomes better for
plutonium assembly with naturgl wranium reflector { FLATTOP-Pu ). They
are changed from 0.9%44 1o 10093 for {hré;c different U assemblies without,
with natural U and *7Th reflector,

In conclusion, the ggreemenis of ﬁ*zﬁe caleulated K o with experimental
ones are quite well for 17 fast, thermal { homogeneous and heterogencous } as-
semblics, but the K are overestimated f@:}r Pu thermal, fast assemblies. This
rmeans that the data of 27U, U (and O, H } in CENDL~-2.1 are reliable, but
the data of Pu nesd 1o be improved. The similar conclusion also obtained from
analysing the calculated reaction rale ratio ie:iam for above assemblies.

To compare, alse the calculations have been done with ENDF / B-6 data
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for above assemblies and the Ky are shown in Figs, 1-3,
2. The Development of Special Purpose Files

The great offort has been made to develop special purpose files in last year
1o raeet the requirement of nuclear engineering and technology at home and in-
iernational cooperstion.

{1} Fission vield

First of all, the data of existing major fission yield libraries CENDL~FPY,
ENDF / B-6, JENDL-32, JEF-2.2 and BROND-2 were plotied and
intercomparcd with evaloated or selected experimental data for 41 product
nuclides. It was found that the data of all 3 Yibraries for cumulative fission vield
are in or basically in agreement for about one third of the total nuchdes and
others are discrepant. For independent yield the discrepancies are gquite large.
Usually, the data from JENDL~3 and CENDL~FY are more close, and the da-
ta from ENTIF / B-6 and JEF—2 are more close, and the data from BROND-2
are often deviated from the others. Com;&aﬁng with experimental data, the bet-
ter agreements are ENDF / B~6 and JENDL~3.2.

The fission viclds of some bmporiant product muchdes were gvaluated

for 237, P fission induced by neutron in the energy region up 20 MeV,
For this, some codes for fission yield data gvalugtion and EXFOR data
retrieval were developed. The vield dependence on energy were studied. It was
found that the dependencies of FY on incident neutron energy are simply linear
for some products, but not for others. ‘

23 Activation ¢ross seclion
The activation cross section file of Chinese Evaluated Nuclear Data Libra-
ry CENDL~ACF was preliminary established. At present, it contains data of
more than 150 reaction channels, which were all evaluated in Ching, most of
theny were specially evaluated as activation and dosimetry data according to the
requirement at home and of international cooperation { RCPs and CRP ), and
some were collected from the general purpose file of CENDL~2.1 and revised.
Follows were evaluated in 1ast one or two years !

{n a}: D ?9}7 3EP 5?&; 53,65Cu, :
{(np) YN, PAL TV, BCr, ¥Fe, ®Ni ( *"Co), ¥Co, PCu, “Zn, By
(.0} PCr, PNB(TTND ) :
(n.20% D, UF, 2Cr, i, PCo, ¥Cu, ¥Ry, Py, Ny, ¥2Zr, "Ce,
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{3} Intermediale energy nuclear data

The cross sections for neutron monitor rescnons up to 100 MeV and for
proton moniior reactions up 1o more than 1 GeV have been evalugied and cal
culated, They are

34, 56,57, 38, Nvporn 910y 5056 Sy
63,65, Natnyy 1y 45697 56,600,
397'4.&3{3#}194‘, 195, 1 %Au_,
Sgﬁo{n,x}f’f" 57,58 5034, M, ”Pe,,
w"'}”m{n,x}m* 166, 167, *%Tmy
zr(nyx}ﬁii, 8921.: &%, 87, 881[
and **Fe, *“Cuip,n).

Also some cross sections for medical radinisoiope production have been
evaluated and calculated up to 80 MeV. They are "B, *C, USe, Wip.n)
and "0{p,a).

For this, some codes have been devc’icziped pased on optical model, evapo-
ration and pre—equilibrium theory. They ars

CFUP! u,p, o, 4, t, 'He reaction on fissile nuclei, £<C35 MeV

SPEC reaction oross sections and spectra for i, p, . 4, t, “He, <70

MeV

DS double differential cross sections forn, p, o, 4, 1, “He, <60 MeV

CCRMN reaction cross section for n, p, o, d, t, “He, E<100-200 MeV

APMN optical parameter adjusting for n, p, @, 4, 1, *He, 2300 MeV.

{4} Photonulear reaction data
The complete dats of phoronuclear reaction up to 30 MeV, including cross
section, double differential cross section, garama praduction dats of all possible
reactions, have been svaluated and calcutated by using code GUNF for

. ~ N 2 5 PPN
muclides S4B Nl g 8585 ey,

3. CENDL-3

A five year plan { 1996-2000 } for nuclear data have been approved by our
s 4 p—




suthorities and a workable plan in detail have been made by Chinese Nuclear
Data Fvaluation and Nuclear Theory Working Group. To complets the plan,
many groups on different subjects have been organized at UNDC and m
Chinese Nuglear Data Network,

According 1o the plan, CENTXL-3 will be completed by 2000, and will con-
1ain 200 nuclides. Among then, the data of following nuclides will be newly or
reevaluated © Dssile nochides 15, structure matenals 18, light nuchdes 5, fission
products 91. It will contain consisient data beiween natural elements and their
isotopes for struciure material, newly svaluated datg for fission products, much
improved secondary neutron spectra for Hght nuclides and more y—production
data { files 12—15 ), double differential cross section { file 6 ), covariance matrix
{ files 3135 3.

According o the plan, also the special files for {ission yield, activation
cross section, decay data and intermediate data will be developed.

The main works in 1996 were concentrated on the studying evaluation and
caleulstion methods and developing programs to make the evaluation at more
high level. A program system CARBET has been developed for adjusting the con-
sistence hetween slement’s ant its ismopesf data, SUNF program has been de-
veloped for calculating neutron dats of fission product nuclides, program ECIS
9% has been transplanted for caloulating date of fissile nuclides, the method s
being studied to calculate the double cross section of light nuchdes, three
programs UNF, NDCP, TNG is being intercompared for calculating data of
structural material, some researches on {n.a), {n,2n} systematics 15 being done.
Some experimental data were collected and evaluated. All of these have made &
goad preparation for the evaluation and cgleulation for CENDIL~3 in the next
coming four vears. Now the works are going on according to the plan
smoothly.
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Fig. 1 K,y Tor thermal homogenenus assemblies
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Fig. 2 K, Por thermal heterogenesus assemblies
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Fig. 3 K,y for homogeneous fast assemnblies
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