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Development of An Effective Delayed Neutron Fraction Calculation Code for

Hexagonal Core
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Abstract

BETA-K, an effective delayed neutron fraction calculation code consistent with Nodal
Expansion Method(NEM) of hexagonal geometric core, has been developed. By using relevant
output files of DIF3D code, it can calculate the effective delayed neutron fraction( 3., ) and
neutron lifetime( /,,) for each fissionable isotope, composition of fuels and over the whole

core. BETA-K code has been validated by comparing the calculated values to the measured
ones of effective delayed neutron fraction in two critical experiments, BFS73-1 and BFS55-1.
BFS73-1 is a metal uranium core and BFS55-1 is a metal plutonium core. The C/E values,
1.007 and 0.992 for BFS73-1 and BFS55-1 respectively, agreed well with the experimental
values within the experiment errors. BETA-K code predicts 0.00709 and 0.356 usec as the
effective delayed neutron fraction and neutron life time for the uranium metallic fueled
equilibrium core of 150MWe KALIMER.
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BFS73-1

BFS55-1

Rossi- @ method

0.00740 +0.00015

Cf232 source Pseudo-reactivity method

0.00720 £0.00027

0.00416 £ 0.0003

Calculated by IPPE with ABBN-78 Data

0.00736

0.00396

¥ 2. BETA-K7} A4FgE BFS73-1 2 BFS55-19] GaA A a84 2 A2 51
Core ¥ 6 (%) A A
S N N G N - O - N V)
6 0.00838 | 2.785 | 15.764 | 15.842 | 38.623 | 19.098 | 7.888
BFS73-1 0.261
By | 0.00745 | 2.845 | 15.918 | 15.916 | 38.707 | 18.814 | 7.801
6 0.00502 | 2224 | 15.633 | 14.851 | 36.661 | 22.177 | 8.453
BFS55-1 0.213
By | 0.00393 | 2227 | 15.986 | 14.733 | 36.669 | 22.017 | 8.368
¥ 3. BETA-K7} A2 Zre)v] wilo] fFaAiSAdaie 2 FA4 49
k15 (% AR 4+
FEAVFAALE : R .
B B 8 Jia Jig 8 ( psec)
6 0.00778 2.893 | 16.197 | 16.060 | 38.530 | 18.641 | 7.680 0356
Bey 0.00704 2.888 | 16.173 | 16.012 | 38.666 | 18.583 | 7.678 '
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<BCD cards, ISOTXS, etc. ‘;’
[ %]
DIF3D 3
NHFLUX,NAFLUX,GEODST, 2
COMPXS,DIF3D, etc. &
(O]
a
BCD
cards, ISOTXS,INPUT.BTA , e 3
e SCAN BCD Card Spooling
< ARG >/
< ARC )\ Y
STUFE BCD Card Processing
A.DIF3D,A.NIP3, A.HMG4C,
SOTXS, A.BETA, etc.
QHFLUX,NAFLUX,GEODST, Y
COMPXS,DIF3D,etc. ) )
REEDINP Read input files
GEODST,COMPXSJSOT@\ Y
XSECHCK Check the Reading cross
sections
< A.DLAY >\ Y
Read the Delayed
RDLAYXS neutron cross section file
A
DOBETA Calculation of
C . )/ bogr-lerr €TC.
eff
1% 1. BETAK I=9] 3 5%
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