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Abstract

A perturbation code for hexagonal core geometry has been developed based on Nodal
Expansion Method. By using relevant output files of DIF3D code, it can calculate the
reactivity changes caused by perturbation in composition or/and neutron cross section libraries.
The accuracy of PERT-K code has been validated by calculating the reactivity changes due
to fuel composition change, the sodium void coefficients, and the sample reactivity worths of
BFS-73-1 critical experiments. In the case of 10% reduction in all fuel isotopes at a
assembly located in the outer core, PERT-K computation agrees with the direct computation
by DIF3D within 60 pcm. The sample reactivity worths of BFS-73-1 critical experiments are
predicted with PERT-K code within the experimental error bounds. For 100% sodium void
occurrence at the inner core, the maximum difference of reactivity changes between PERT-K
and direct DIF3D computations is less than 40 pcm. On the other hand, the same sodium
void condition at the outer core leads to a difference of reactivity change greater than 400
pcm. However, as sodium voiding becomes near zero value, the difference becomes less and
rapidly falls within the acceptable bound, i.e. 40 pcm.
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F 1 =4 AR st digk PERT-K A14Hsd
e DIF3D Pert-K (keff/Diff(pcm))
Non-Perturbed 1.148852 -
1%7E A& 1.148641 1.148583/ -6
5%7H A 1.147792 1.147502/ -29
10%7+ 42 1.146725 1.146145/ -58
20%3+ 4 1.144566 1.143403/-116
30%7H 4 1.142373 1.140606/-176
40%7+ 1.140141 1.137723/-242
50%7H A 1.137866 1.134704/-316
# 2. 2§ 7|8l W'k PERT-K A58

. ) . DIF3D
Perturbed region| Void fraction A A HEX.Z TRIZ PERT-K
Unperturbed State 1.01366 1.01282 -
10 % Void Only 1.01384 1.01380
Void Only 1.01451 1.01433
Inner Core 50 % Hybrid 1.01556 1.01541
Average 1.01504 1.01487
100 % Void Only 1.01523 1.01445
Hybrid 1.01610 1.01521 1.01568
10 % Void Only 1.01293 1.01256
Void Only 1.00985 1.00785
Outer Core 50 % Hybrid 1.01069 1.00874
Average 1.01027 1.00830
100 % Void Only 1.00564 1.00102
Hybrid 1.00627 1.00533 1.00170
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SCAN BCD Card Spooling
< ARC )
< ARC 3
STUFF BCD Card Processing
A.DIF3D,A.NIP3, A.HMG4C,
ISOTXS, A.PERT, etc.
C A.PERT 3
MNAIP3P Make A.NIP3P for
Perturbed Core
A.NIP3P
ISOTXS, Y
ISOTXSPANIPSP Make GEOSTP, COMPXSP
ake ,
MGEOCO for Perturbed Core
< GEODSTP,COMPXSP )
NHFLUX,NAFLUX,GEODST, v
COMPXS,DIF3D,etc. Read Inout i ted
ead Input Files generate
REEDINP by DIF3D
GEODST,COMPXS, L
GEODSTP,COMPXSP Calcaulation of Cross
XSINIT Sections for Perturbed and
Unperturbed Core
DNHCCC Calcaulation of Nodal
Constants
Check the Nodal Equations
NHCHCK by using Reading Data
Calculation of Reactivity
DELRHO Change by Perturbation
dr / Theory
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