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Research on Calculation Code PICM for Plate-Type Fuel
Assembly Few Group Parameter

Yin Qiang, Wang Jiachong, Lu Wei
Science and technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610041, China

Abstract: In order to solve the calculation problems for the plate-type fuel assembly few group
parameter, the establishment of geometry configuration, the calculation of resonance of the fuel
plate and the neutron transportation, and the whole calculation process are studied, and the
calculation code PICM for the plate-type fuel assembly is established. IAEA benchmark problems
are adopted to verify the PICM. The results indicated that PICM can accurately calculate the few
group parameter for the plate-type fuel assembly.

Key words: Plate-type fuel assembly, Few group parameter calculation, PICM, Benchmark
problem
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8.05 cmx7.60 cm 2 45% Kint
. i 0, 1
20% 45% 93% Al 27 g/cm3 Table 2 Changes of Kj,s with Burnup on 45% Enrichment
235
u PICM-
20 0.17 MPa ANL EIR PICM
1% ANL/%
23 2 0 1.70442 1.70057 1.70631 0.111
1 5 1.60817 1.60706 1.62050 0.767
10 1.58845 1.58698 1.60039 0.752
3 21 23 Al 0.127.cm 15 1.56803 1.56640 1.57944 0.728
Al 20 1.54633 1.54459 1.55734 0.712
25 1.52312 1.52286 1.53382 0.703
gg 30 1.49812 1.49830 1.50845 0.690
T o | i 35 1.47106 1.47370 1.48127 0.694
2@ T 40 144153 | 1.44509 1.45175 0.709
031 ik 45 140007 | 141523 | 141950 0.740
) 50 1.37305 1.38097 1.38392 0.792
- 3 93% King
S Table 3 Changes of K, with Burnup on 93% Enrichment
235
u PICM-
ANL EIR CNEA PICM
1% EIR/%
0 1.73698 | 1.74966 1.74221 | 1.75707| 0.424
5 1.63697 | 1.65295 1.64377 |1.66585| 0.780
T | 10 1.61653 | 1.63160 1.62233 | 1.64477| 0.807
*L‘ 415 15 1.59534 | 1.61012 1.60020 |1.62293| 0.796
2 mm 20 157275 | 1.58678 157691 |1.59988| 0.826

25 1.54853 | 1.56347 1.55212 1.57507 | 0.742
30 1.52227 | 1.53674 1.52541 1.54845| 0.762

Fig. 2 Schematic Diagram of Standard Fuel Assembly

PICM 20% 45% 35 1.49358 | 1.50935 1.49643 | 151947| 0.670
40 1.46199 | 1.47767 1.46476 | 1.48764| 0.675
93% 45 1.42692 | 1.44457 1.42983 |1.45239| 0.541
Kint 1 3 50 1.38761 | 1.40562 1.39089 |1.41299 | 0.524
Kif 0.747%
eV<E,<5.531 keV 0 eV<E,<0.625 keV ~1.243% PICM
1 3 PICM ANL
Kinf
ANL 20%
Kin PICM ANL 3
PICM
1 20% Kinf
Table 1 Changes of Kj,s with Burnup on 20% Enrichment PICM
235,
U PICM-
% ANL EIR CNEA | PICM | (0 PICM
0 1.65475 | 1.63565 | 1.65257 | 1.65551 | 0.046
5 156410 | 1.54505 | 1.56348 | 1.57579 | 0.747
10 154447 | 152553 | 1.54330 | 1.55572 | 0.728
15 152413 | 1.50518 | 1.52226 | 1.53461 | 0.688
20 150257 | 1.48411 | 1.50026 | 1.51239 | 0.654 [1] : [M].
25 1.47972 | 1.46322 | 1.47710 | 1.48894 | 0.623 2004.
30 1.45544 | 144027 | 1.45276 | 146416 | 0.599 [2] Physics Section, IAEA. APPENDIX-F Benchmark
35 1.42957 | 1.41806 | 1.42701 | 143787 | 0581 Calculations[R]. IAEA-TECDOC-233,1980.
40 1.40183 | 1.39245 | 1.39954 | 1.40969 | 0.561
45 1.37191 | 1.36581 | 1.37008 | 1.37960 | 0.561
50 1.33935 | 1.33859 | 1.33820 | 1.34704 | 0.574




