Generation of Preliminary Transport Correction Factor
through the Comparison of Reactivity Coefficients
by Transport and Diffusion Theory
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Abstract

The purpose of this paper is to generate the preliminary transport correction factor
keeping the accuracy of the transport theory by using the result of diffusion theory
calculation, which mainly used in the core design of liquid metal reactor. The reactivity
coefficients for the BN-600 reactor proposed as IAEA CRP Phase 1 and the BFS-73-1



critical experiment using BFS-1 facility in IPPE are calculated by using the K-CORE
code system based on transport and diffusion theory, and compared the results with
each other, and the preliminary transport correction factors are produced based on those
results. According to the differences between the transport and diffusion calculation
results, the values of the K-CORE code system by transport theory show higher trends
than other country participants and the measurement results. So the calculation of
reactivity coefficients requires further investigation, and more correct verification and
improvement will be continuously performed according to the measurements data of
BN-600 reactor to be released in the middle of 2004.
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Axial Expansion Coefficient (R )
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Effective XS Generation
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Transport theory method
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TRANSPORT DIFFUSION

Experimental value|  TWODANT (R=7/80g) DF3D (R2/809) DIF3D (Hex=2/809) DIF3D (Hex=Z/99)

Keff = 1.0008 Value Vaue |Re. Off (99| Vdue |Rel. Off (99| Velue |Rdl. Oiff (%)
Keff 1.00561 1.00065 049| 0.9987 057 1.008%4 024
Ooppler -0.00018 —0.00019 —5.83| -0.00020 —11.40] -0.00019 583
Sodium Censity 0.02097 0.02257 —7.63 002278 —863| 0.0223%6 —6.63
Steel Density 0.02077 0.02283 OP| 002 939 002240 —/.85
Fudl Oensity 0.36%87 0.40246 —-8.8I 0.40178 -863| 03982 —7.67
Axia Expansion —0.44185 —0.45087 —1.93| 044978 —1.79] 044703 —1.17
Radial Expansion —0.88487 —0.90744 1.9 090146 —1.87] -0.8%31 —1.29

* Relative Difference =(Transport - Diffusion) / Transport x 100 (%9
3E 2. BFS-73-1 A=A o] W8 Alg AlAbA 3

JEF-2.2 ENDF/B-VI

2R SD + EFoIX SD +
Fuel Doppler 1.02792 0.00303 0.98024 0.00231
Steel Doppler 1.02400 0.00041 0.95082 0.00042
Sodium Density 0.63918 0.00560 0.37311 0.00588
Steel Density 1.20408 0.01297 1.86250 0.01371
Fuel Density 1.01692 0.01643 0.99973 0.03220
Absorber Worth 1.01832 0.00515 1.09921 0.00615
Axial Expansion 1.029756 0.01177 1.02517 0.01748
Radial Expansion 1.01062 0.03916 0.99838 0.05344
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