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Testing of the E~DF/B-Vl Neutron

Data Library ENDF60 for use with MCNP1M

R.E. MacFartane and S.C. Frankle

Los Alamos National Laboratory

The continuous-energy neutron data library ENDF60, for use with the Monte

Carlo N-Particle radiation transport code MCNP4A, was released in the fall of 1994.1

The ENDF60 library is comprised of 124 nuclide data files based on the ENDF/B-Vl

evaluations through Release 2. F~-two percent of the ENDF/B-Vl evaluations are

translations from ENDF/B-V. The remaining forty-eight percent are new evaluations

which have sometimes changed significantly. MCNP4A has added three new

ENDF/B-Vl scattering laws to fully utilize the ENDF/B-V! evaluations. This includes

new data formats and processing, transport physics, and next-event estimator (point

detector) sampling schemes. These three laws are the Kalbach-87 formalism

(ENDF/B-Vl file 6 IAW=l, LANG=2), correlated angle-energy scattering (ENDF/B-Vl

file 6 LAW=7), and the phase-space law (ENDF/B-Vl file 6 LAW+). Extensive tests

were carried out to ensure that the new scattering laws were properly implemented ir

MCNP4A and that both transport and next-event estimator solutions agreed.

A number of new quality assurance tests for the ENDF60 library were

implemented by the Nuclear Theory and Applications group, T-2, and the Radiation

Transport group, X-6. Among these tests were a number of benchmark and

comparison simulations that were performed by X-6. In particular, the ENDF60 data

library was compared with previously available data libraries for a set of infinite

medium simulations and photon-production simulations.z The library was also

compared with experimental benchmarks using the Lawrence Livermore Pulsed

Sphere experiments and a set of four iron benchmark experiments. s-q Additionally,

results from the ENDF60 library and EN CJF/B-V data libraries were compared for a set

of nine benchmark critical assemblies, some of which have been simplified, and for a

set of twenty-five benchmark problems for the KENO code.5-G Some of the KENO

code benchmark problems are repeats of one another and some are fictitious such as

an infinite cylinder. Tables 1 and 2 show the results from both sets of criticality



benchmarks using the ENDF/B-V based data libraries and the ENDF60 data library.

The combined results from all of the quaiity assurance tests indicate that the EN0F60

data library gives similar results to previous data libraries for criticality simulations,

while making substantial improvements for some specif~ nuclides. Additionally, a

number of EtNDF/B-Vl evacuations have been revised for Release 3 anticipated in the

spring of 1995. Resutts from these newly revised evaluations for the criticality

benchmarks will also be discussed.

The Radiation Shielding Information Center’s (RS~C) release package contains

the ENDF60 neutron library, a new photon Iibray MCPLIB02, the electron library ELI,

and an updated XSDIR file. The new photon library MCPLIB02 extends the photon

interaction data from 100 MeV to 100 GeV, based upon the Lawrence Livermore

National Laboratory (LLNL) Evaluated Photon Data Library (EPDL).
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Table 1: Critical Assembly Benctimarks

Godiva
93.71% Enriched ● 1.00008343.00104 O.99525*O.OO1O8

Bare SPhere
Jezebef - 95.5%

Enriched 23SPU 0.99857t0.CI0212 I.u151OH.OO223 1.00228*0.0021 7

Jezebel - 80% Enriched
239pu 1.00799MI.00121 1.01 595k0.0G120 1.00970*0 .00116

Uranium Cyfhder

10.9% Enriched 2=U
● 1.00095*0.00056 0.99980M).00049

Uranium Cyfinder

14.1 1% Enriched 2=U
● 1.00087M.00056 0.9971 5*0.00047

Graphtie-Tamped
Uranium Sphere 0.98850M.00110 O.9869O*O.O01O2 O.98998AO.OO1O5

Water-Reflected
Uranium Sphere

● 0.99667A0.00190 G.99606*0.00191

Three Cylinders of
Uranium Solution ● 1.0015 &k0.00126 0.99611+0.00136

—ix3 Array of Pu
Fuel Rods 1.00082+0.001 74 1.00757M).(101 69 0.99916k0.00154



Tabh 2: KENO Benchmarks

ENDF/B-V ENDFiB-Vl

Keno 1 0.99987M).00093 0.99365+0.00087

Keno 2 0.99987i0.00093 0.99365*0.00087

Keno 3 0.99933MMX)112 1.OOO15*O.OO1O9

Keno 4 1.00084MM)0282 o.9~983*o.oo258

Keno 5 1.00042i0.00281 1.00441 *0.00293

Keno 6 0.74606t0.00074 0.74257*0.00071

Kent 7 1.00022MI.00083 0.99536*0.00079

Keno 8 0.94G36MJ.00085 0.93807*0.00070

K(mo 9 2.29097W.00100 2.25973+0.00093

Keno 10 0.99987H.00093 0.99365*0 .00G87

Keno 11 0.99987Ht.dO093 0.99365*0 .0C087

Keno 12 0.99869HI.00121 0.99940*0.00127
Keno 1? 0.99489N.00084 0.99141 k0.00081

Keno 14 0.9984 H0.00084 0.99683*0.00082

Keno 15 1.001 55*0.00097 1.00027+0.00109

Keno 16 0.99066+0.00093 0.99235*0.00089

Keno 17 1.00290H).00143 0.99862*0.001 52
Keno 18 1.02802*0.00123 1.03085+0.001~

Keno 19 0.99869*0.00121 0.99940*0.00127

Keno 20 0.99707*0.001 33 o.99a09*o.ool 47
Keno 21 0.99510k0.GO082 0.99292*0.00089
Keno 22 0.99775*!) .00082 0.99551*0,00082

Keno 23 0.99987+0.00093 0.99365*0.00087
Keno 24 0.99819*0.00081 o.99440*o.oow5
Kens 25 1.0011 5+0.00090 0.9951 6+0 00GRR


