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Abstract

The TOPAZ-II reactor is a micro-space reactor that uses solid metal hydride as the moderator, with
zirconium hydride being the commonly used moderator material. In recent years, the reduced man-
ufacturing cost of yttrium has led to yttrium hydride gradually becoming a new choice of moderator
material for the TOPAZ-II reactor. The MCNP program was used to calculate the power distribution
of the TOPAZ-II reactor and research the influence of zirconium hydride and yttrium hydride on the
reactor power under different conditions. The calculation results show that the trend of the variation
in radial power peak factor determines the trend of the variation in power inhomogeneous coeffi-
cient when changing the hydrogen content and temperature parameters of the metal hydride moder-
ator. Changes in hydrogen content and temperature parameters of the moderator can cause changes
in the thermal neutron distribution in the core, thereby affecting the reactor power distribution. The
higher the proportion of low-energy thermal neutrons in the neutron group, the smaller the radial
power peak factor in reaction core. The COz gas environment surrounding the moderator causes a
lower rate of hydrogen loss, resulting in minimal impact on the reactor power distribution. Both mod-
erators exhibit positive temperature effects, with the temperature coefficient of hydrogenated yt-
trium being smaller than that of hydrogenated zirconium, and the kes of the reactor with hydrogen-
ated yttrium as the moderator is higher.
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Figure 1. Scheme diagram of TOPAZ-II reactor core structure
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Figure 2. Axial power distribution of reactor core in different hydrogen contents of moderator
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Figure 3. Power peak factor of reactor core in different hydrogen contents of moderator
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Figure 4. Power inhomogeneous coefficient of reactor core in different hydrogen contents of moderator
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Figure 5. Fuel spectra in different hydrogen contents of moderator
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Figure 6. Axial power distribution of reactor core in different temperatures of moderator
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Figure 7. Power peak factor of reactor core in different temperatures of moderator
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Figure 8. Power inhomogeneous coefficient of reactor core in different temperatures of moderator
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Figure 9. Fuel spectra in different temperatures of moderator
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Figure 10. Temperature function of hydrogen atomic density in zirconium and yttrium [12]
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Figure 11. Hydrogen loss in the moderator
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Figure 14. Fuel spectra of reactor core
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