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Abstract

Transient diffusion equation solution method based on exponential transform is studied mainly.
Time integral aspect exponential transform weakens the influence of the stiff problem, and the
time integration method is used to improve calculation accuracy. Fine mesh finite difference me-
thod is taken to improve the geometry calculation accuracy, and conjugate gradient squared me-
thod is used for solving final equations. Based on the above methods, multi-group neutron kinetics
model calculation program is developed.
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Figure 2. Radial sectional view of the reactor core
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Figure 3. The initial rod position (left), final rod position (right)
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Table 1. LMW relative power comparison at 20 s
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Table 2. The number of iterations, when the control rods in the first mesh movement
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Table 3. LMW benchmark problem’s normalized power results
72 3. LMW EOERRT— L ThEREERELR

- AEXT Th 2
8] /s
A% PANTHER [7] SKETCH-N [7]
10 1.341 1.347 1.340
20 1.714 1.726 1.715
30 1.360 1.382 1.378
40 0.796 0.813 0.808
50 0.492 0.505 0.501
60 0.378 0.387 0.385
2.00 -
1.80 -
1.60 -
1.40 -
¥ 120 -
—)_\\
X 100 -
= 0380 -
0.60 -
0.40 -
0.20 -
0.00
0.00 20.00 40,00 60.00 80.00
I8 T1] /s
Figure 4. Normalized power value versus time results
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