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Abstract: To meet the challenges faced in high-fidelity resonance self-shielding calculations,
the global-local self-shielding calculation method is proposed. The resonance self-shielding and
correlated effects are classified into global and local effects. The global effects are weak or
independent of energy, while the local effects are strong. Therefore, the resonance self-shiclding
calculation is split into global, coupling and local calculations. Coarse model is built for global
calculation and the neutron current method is employed to compute Dancoff correction factors,
where the global effects are considered. The coupling calculation is based on preservation of the
Dancoff correction factors and the equivalent 1-D models of the fuel rods are obtained. The
pseudo-resonant-nuclide subgroup method is employed to perform the local calculation to treat the
local effects. This method is realized in NECP-X. The numerical results show that the efficiency of
this method is increased by one order of magnitude compared with the conventional method.
Besides, the precision of infinite medium multiplication factor is increased by 100~300 pcm.
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Table 1 Detailed Comparison of Different Resonance Self-Shielding Calculation Methods
NECP-X GL NECP-X SUB MPACT SUB
Bondarenko
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Table 2  Errors of kinf Computed by Different Resonance Self-Shieldign Calculation Methods
b Kint /pem 1 pem=107°
inf
NECP-X GL-OPT NECP-X SUB MPACT SUB
565 K 1.18218 59 -443 -80
600 K 1.18336 51 -479 -118
900 K 1.17375 54 =522 -213
1200 K 1.16559 47 =573 -258
12 Pyrex 1.06963 76 -399 -43
24 Pyrex 0.97602 71 -380 -11
Instrument Thimble 1.17992 61 -444 -94
Instr. + 24 Pyrex 0.97519 80 =372 -4
Zoned + 24 Pyrex 1.02006 93 -394 -3
80 IFBA 1.01892 -98 -536 -365
128 IFBA 0.93880 -140 =545 -466
104 IFBA + 20 WABA 0.86962 -157 -536 -285
Zirc4 Spacer Grid 1.17194 -49 -504 -243
3
Table 3 Time of Different Resonance Self-Shielding Calculation Methods
/s
NECP-X GL-OPT NECP-X SUB MPACT SUB
565 K 14 3332 455
600 K 14 3408 470
900 K 14 3335 450
1200 K 14 3354 453
12 Pyrex 15 3546 467
24 Pyrex 14 3662 477
Instrument Thimble 14 3887 444
Instr. + 24 Pyrex 14 4115 473
Zoned + 24 Pyrex 15 3654 472
80 IFBA 35 13402 467
128 IFBA 46 13993 476
104 IFBA + 20 WABA 45 11622 493
Zirc4 Spacer Grid 16 4384 —
2.2 VERA FHS Th e
VERA (14] 1.35
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- 0.75
keetr 40 pem 1 pecm=107
0.60
2 3 0.45
NECP-X 0.30
0 0 0.15
1.68% 0.51% 0.00
2
3 Fig. 2 Reference Pin Power Distribution of
2-D Core Problem
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