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REPORT ON CROSS SECTION EVALUATION (BAHC, IN’DIA)

(B.Pu RA qocx)

‘ Thé"‘ﬁ;ed" c.)f"' evali:xaﬁionf‘ of nuelear ‘.(‘riegt‘.r'&h‘) ‘data aris eS mainly
from the ré‘iétai- physics prég.ra:ﬁmacohncctéd wifh th'e'déé‘i’{gﬁ ‘of heavy
wate; moderatsd perex r@actora (RAPP, MAPP etc. ), water-power reacfm-s
(TAPP), Fast Puleed Récotor and its ‘asoctated critloal facility snd
Past Bresder Test Resctor (40 MWth) under conat_x:uct‘iom In the
following & report of work done in the Theorstical Phyeics Sectiﬁn.of
Reactor Ehginee‘ring Division, which is reapuns:l"ole for neutronio caleu~

lations of ‘these reactor syatems i8 presented.

1, ﬁ}e1ﬁaéion 61;' Poinﬁ biése-s'ecti&m (s.n.éérg)

Evaluation of enexrgy point cross—sections using the nucles.r
optiesl anﬂ statistical models f‘or jsome nuclei was done.. These ‘models
‘with end without the Iavel wildth fluctuation correctiona were used to
evaluate the total, elas’cic and 1ne1astic crosa-eections of Cr. Fe,
¥i-58, Ni—éo. )&o, Cd, Pv, T, U-235, 3-238 ma Pu-239 in the energy rangs
041 Mev - 10 Mev. In ﬂaegm analys@s ’che local optical model parametera
were derived by fitting the measured ansular distributions of the elasti-

eally scat.i__:gred' n;eut;_r_gna,

2. ' Adaptation.of Evaluated Dsta. Libraries ,(S.;B_\_.Garg) |

:Fcr the. neuironic: analysis of A~fast’ reactors: from the basic
evalueted nuclear data. libraries such as KEDAK end ERDF/B, :hhe oomiesioning ‘
el these libraries on: CDC-3600. computer has. been taken up. The data

processing compnter codes sre being adapted.
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. Multigroup Cross-Seciion Sets

A 2% gmup‘drosep_eeci}ion : set for 20 materiale has been

... generated, The weighting spectrum was calculated for a

be

A iarge;faét. jmwer reactor using the EINOE code. Emphasis A-

. has been pul, on the ;g:alcﬁlation of group eross-cections

in the ~resgnande region. The 'croa.gif-secticng have been

~updated for U~238 and Pu~239 to make use of the latest

. evaluations of g for U-238 and of for Pu-239.(5.D.CAXG)

The Russian ARRN get 1s one‘Aof the group crosc-gection sets .

-An uge for Fast Reactor calculations. This set hag been

extengively modified dx.zr:{ng the last few years in view of
the recent measurements and re-evaluation of point data.

Moat of the 6ﬁéngés" héve been made in the energy range from -

10 Hev to 1 Kev. The growp cross-sections have been obtained

by weightihg with Fermi spectrum'(%) and the spectrum from &

" 2500 1itre Pug,, fuelled Wa cooled reactor. Group fission
oross-sections of Th-232, U~2%3, U-234, U235, U-236, Np-237,

U-238, PusB9, Pue240, Pu-241 and Pu-242 and capiure cross-

sections for U-238, Pu-239 and Mo have been re-evaluated.
Some of these cross-—se‘cfiona have been put in form of more

than one set in view of the uncertainties in point evaluated

" values and measurements. The test of the suitability of these

new sets for faat reactor caloulations. is continuing. (s.K.Kapil)
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A multigroup—mu]tiregion computer program for lsttice cal-

;oulatione of ‘thermal resdtors is bminr deveIOﬂed. e

- entire energv'range has beeﬂ divided into 56 groups, the

3_'first 26 of which cover th» fast and ppithormAI portions

‘:’while the remaining encompase the thwrmal nnergy rﬂnge’ '

(b@}ow 0. 625 eV) " The resonance energy ranﬁe'is ocvered

bg 13 groups enclosed between 9,118 k»v and 4 @V.

A library of group resonance integrals for U-238 hasAbeeﬁ
géneratedtusihg the“prbgram*EFITHE? and UNHIST.-ﬂThey'ar$‘~

tabulated as functions of potential scattering. crosa-section

~ per absorber stom at various tempqratures._ A homogeneous

mixture of U~-236 and hydrogen was considered for the purpose

. of ecaleulations, .ﬁgtepogeneiﬁy,can; homeyers‘bgwaggogﬁged

for ﬁhxough_eqdivalence,iheoreﬁs.

Since the résonéncéskof U238 have been :resolved upto 3.9 Yev,
ﬁPITﬁET calculations were confined to grcuﬁs 4 to 1% (below }
3.519.Ke?). The first three groups were treafgd by the codé.
UNREST which uses Porter-Thomas distribution for neutron.width.s
and constant rediation widih end level spscing. ‘In'the seven
groups beiow 906.9 ev, Qery detailed calculatiﬁns of flux |
distribution and reaction rates vere carried out using exiremely
fine group structure in each broad!group. Tﬁ@ rezonances above

this were treated individually and thelr respective contributien
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added up to form the total rasoqance 1ntegra1 for the group

under ¢onsideration. The parameters fbr resolvad ag well as -

unresolved resonances were derived from. the t&hulations df

. Schm'ldt (1967) and Bm,.mzs (1965) The calcazations‘-»;ncluae

d.

on]y “the s-wave resorignces. The totsl infinite dilution -

. résbnance integral in this energy range tuins out to be -

269 barné.whichhcnmpares wéll with that giﬁénhﬁprIm5};1bréry.

It is prOposed to include ofher materials also in this 1ibrary

*for example Thn232, Hw235 and Pu~2§9. (H.J.Huria}

For the phyaics calculations of FBTR the 25 group Cadaraohe

: Vepsipn II library is used. In this library Th—s&}f shielding
' factors were'modifiad. 1t has been fcund that the Ni CTO8B~ -
sectione are in error (compariaon with integral @xperiments),

" but ne modif;cation has yet been made. (R.S.S1ingh)



