E n

e r g y B

a

lan ce

o

f EN

D

F

/B

-

V I

R o

b e r t E

.

M a

c F arla

ne Lo s

Ala

mos

Nat

ional

Laborator y AB

S

TRA CT

D ue tovarious problems

wit

h methods

, data, andformats, evaluations of nuclear data

do not always satisfy the condition of energy conservation.[

1 ] Such faults cause problems

with the accurate calculation of local heating, especially in fusion systems. As one example,

accurate predictions of nuclear heating can be economically important in minimizing the

shielding needed to protect the superconducting magnets. Because of the importance of this

problem, the energy balance of ENDF/B

-

V I has been tested using theHEA TR module of the

NJ

O Y Nuclear DataProcessing System. The results are given as graphs that compare the

computed heating against thekinematic limits, graphs that compare the computed photon

energy production against its kinematic limits, and comparisons of heating and damage cross

sections with the corresponding results from ENDF/B-V. In addition, a list of the materials

in ENDF/B-VI has been constructed describing the problems found, if any , and a set of

tables are given that rate the problem materials in approximate order from bad to better

for thermal,

�ssion, and fusion problems. The results for most materials reevaluated for

ENDF/B-VI are excellen t; most of the problems occur for evaluations carried over from

earlier versions. Materials with problems in the thermal range include Cl, Mo,K, T a, andGa.

In the �ssion range(.1 to2 MeV), there are problems with 19 materials, the six worst

being Mo, T a-181, Eu-151, Au-197, Mg, and K. Of 24 materials with problems in the fusion

range (2 to 14 MeV), the most serious deviations occur for Cl, P , Na, K, Mo, T a-181,W, Nb,

and Ti. These results provide a prioritized list of evaluations that should be improved for

future releases of ENDF/B-VI. In addition, the types of problems found provide instructions

to evaluators on how to improve their methods for these exacting applications.

[1] R. E. MacF arlane, Energy Balance of ENDF/B-V, T rans. Am. Nucl. Soc.33

,681 (1979).A b

s t r a ct pr

epared

f

or the

I

nternat iona

l

Conference onN

uclearData forScience andT ech-

nolog y , 9

{ 1 3 May 1994,

Gatlinburg, T ennessee,USA

. 1