A Comparison between Unified Nodal Method and Semi-Analytic Nodal Method
for Two-Node Multi-Group Neutron Diffusion Problem
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Abstract

As 1-D two node multi—group neutron diffusion problem solver which is used
in nonlinear coarse mesh finite difference nodal method, unified nodal
method(UNM) and semi-analytic nodal method(SANM) are compared in terms of
2-group and &-group problems. Approximate UNM/ANM and SANM with
quartic effective source term showed very accurate results. As for the
computation time, approximate UNM/ANM is much more effective than SANM
up to 8-group problem. However, SANM is expected to be more effective in

many-group problems. The two methods can be used complementarily.
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(Ref ) NEM Exact Approx. Quadratic Quartic
eterence ANM ANM Source Source
S I I A P A P B A B S Y A B
g g Error | Error | Error | Error | Error | Error | Error | Error | Error | Error
g=1 0.21 | 13.23 | 0.00 | 0.00 | -0.01 | -0.14

2G — Not ~ Not Not

Solver g=2 Implemented 2.72 |-1241| 0.00 | 000 | 0.00 | 0.16 Implemented | Implemented
CPU 49 psec 116 psec 6.9 psec
g=1| 9.685 [0.2169 | 0.21 | 13.23 -0.01|-0.14| -0.14 | -0.05 | 0.00 | 0.09
MG |[g=2| 1.725 |0.1273 | 2.72 |-12.41 Not 0.00 | 0.16 | 0.17 | -0.71 | 0.06 | -0.08
Solver Implemented 1065

5 psec 1445 psec

CPU 0.23 sec 8.1 usec 127 psec 18) 19)
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(Reference) NEM Exact Approx. Quadratic Quartic

ANM ANM Source Source

& J o O | | | | b | S| P | | b |
g g Error | Error | Error | Error | Error | Error | Error | Error | Error | Error
g=1|1.326 | -0.233 | -0.46 | -5.70 -0.01 | 0.09 | 0.07 | 253 | 0.02 | 0.23
g=2 | 1.736 | -0.225| -0.51 | -6.61 0.01 | 011 | 0.06 | 269 | 0.02 | 0.25
g=3 | 3.780 | -0.243 | -0.33 | —-2.68 0.02 | 0.03 | 014 | 343 | 0.02 | 0.16

MG g=4 | 1.722 | -0.063 | -0.17 | 1.77 Not 0.00 | -0.03| 0.23 | 530 | 0.02 | 0.09

Solver g=5 | 1.059 | -0.026 | -0.14 | 6.65 Implemented 0.05 | -0.01| 023 | 351 | 0.01 | -0.23
g=6 | 0492 | 0.010 | -0.06 | -32.60 0.00 | 013 | 022 | 589 | 0.00 | 0.56
g=7 10448 | 0.060 | 4.23 |-14.22 -0.09| 002 | 025 | 1297 | -0.21 | 0.84
g=8 | 0.600 | 0.067 | 7.86 |-15.80 -0.31] 056 | 052 | 1257 | -0.29 | 0.70
502.4 psec | 688.8 psec
CPU 548 sec 92.3 psec 2084 psec 1) (22)
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