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1.6 Evaluation for JENDL FP Decay Data File

J. Katakura and Decay Heat Evaluation Working Group*

(E-mail: katakura@ndc.tokai.jaeri.go.jp)

Decay data library of fission products with JENDL format, that is the same as

ENDF format, is now being compiled as a JENDL special purpose data file. Decay data

file for reactor decay heat calculation has already been available as JNDC library 1\

The summation calculation using the average decay energy data of the JNDC library

shows good prediction for decay heat after fission event of various fissioning nuclides.

The library, however, has a unique format different from the ENDF one and no spectral

data of gamma and beta rays emitted from radioactive nuclide. And it has sometimes

occurred that the JNDC library is identified as JENDL library. In order to avoid such

confusion JENDL FP decay data library of fission products was planed to compile as a

JENDL special purpose data file. At first the decay data of JNDC library such as half-

life, average gamma and beta energies, that is, the decay energy per decay, were going to

be put into the JENDL decay data file. The experimental data contained in the JNDC

file, however, are based on measurement more than 10 years ago. The recent decay data

compiled as ENSDF (Evaluated Nuclear Structure Data File) '^ are better than those in

the JNDC library. Then the decay data of the nuclides in the ENSDF file are examined if

they suffer from the so-called "Pandemonium Effect." When it is found that the data of a

nuclide are deficient to derive average decay energy, theoretically calculated decay energy

values are adopted. In this case the spectral data adopted from the measured data from

the ENSDF file are inconsistent with the average energy calculated by the theoretical

model. In order to remove the inconsistency theoretically calculated spectrum is used to

compensate the gap between the spectral data and the average energy. The usefulness of

the calculated spectrum is shown for the compilation of ENDF/B file. 3' ^ The isomeric

states in the ENSDF file are also different from those of the JNDC file. The new data

are adopted in the JENDL FP Decay Data File. As a results there are 1229 nuclides

are included in the file, although 1227 nuclides are contained in the JNDC file. The

number of nuclides contained in the file is listed in Table 1.6.1. The decay data in the

file are now reviewed and tested if they are applicable to reactor technology such as

decay heat estimation. The example of the decay heat calculation using the decay data
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Table 1.6.1 Number of Nuclides

Number of nuclides

Stable nuclide

7 ray spectrum

calculated

(3 ray spectrum

calculated

a ray spectrum

1229

142

1052

544

896

443

5

in the present JENDL FP Decay Data File is shown in Fig. 1.6.1.
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As seen in Fig. 1.6.1 the present calculation shows good agreement with the measured

data at nearly 1000 s where the JNDC calculation shows underestimation. The new

library is expected to be a consistent and complete decay data library of fission products

when it is released. We are working to release the library until the end of 1999 fiscal

year.
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