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1. Introduction Table llI: Class-wise and Element-wise Initial Mass Inventory at 5EFPY at SEFPY from Class 1 to 5
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2. Initial Inventory Calculation

Initial invent ory of the fission product will change with many variables such as
burnup, operating time, percent power, initial fuel configuration and composition, flux
spectrum and so on. Although the pressurized water reactor (PWR) initial inventory is
calculated a lot and its initial mass is almost known for reactors of subcategory of the
PWR, the initial inventory of the Molten Salt Reactor (MSR) has never been discussed.
Thus, the fission product of the MSR core will be dealt with its characteristics in this
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As shown in Table Ill, several elements are added to the target element list
considering the MSR composition and fission product mass. Naturally, the K, CI
increases a lot compared with those of PWR while class 9 fraction decreases a lot
compared with that of the PWR. For the class 11 and 12, the mass is too low
compared with those of the other classes. Thus, small amount of class to class mass
transportation to class 11 and 12 will cause a great change in mass of class 11 and 12.
Among various isotopes of a certain element, stable (half-life is zero) or isotopes of
half-life of more than 107 second are extracted to find out mass fraction of those
isotopes as shown in Table IV~Table VII. The reason for the 107 second is from usual
sever accident simulation time. In general, 7 days are maximum simulation time. Thus
604,800 seconds, namely, 6.048E5 is the simulation time. Thus isotope of half-life of
over 107 second will almost same for mass during severe accident simulation. In Table
IV~VII, under line for a certain isotope means that this is meta stable isotope. As
shown in Table IV~VII, all classes have at least over 96% mass for stable isotopes
including isotope of half-life of over 107 seconds. In this regard, it can be predictable
that the mass for each class will not change at all during severe accident simulation
even for the MSR type reactor. However, extremely low mass class such as 5, 11 and
12 can change a lot for fraction due to decay chain. This can be verified after decay
calculation of the OpenMC code and it will be conducted in the near future.

4. Conclusions
Throughout this study, we found that the mass for each class will not change at all
during general severe accident simulation for the MSR reactor by extracting initial
fission product mass using the OpenMC code.
In the future, low mass class such as 5, 11 and 12 will be verified as well by the

conducted at this study. To reflect the MSR characteristic of flow, periodic mixing is
performed at each calculation points. It was verified that sufficient low level of
uncertainties are observed for both eigenvalue and flux for the OpenMC calculation.
The number of isotopes in calculation of the OpenMC code is about 1,100 as the
McCARD code while the ORIGEN code is famous for its wide range of isotope which
includes 1,600 isotopes for precise estimation. It was turned out that the number of
isotope in this study is enough for the mass, radioactivity, and decay heat.

In addition to the mass calculation, radioactivity and decay heat are also calculated
and should be evaluated. Based on the ANS standard recently issued [1], the in-house
program is developed and verified [2]. This program will be utilized to analyze the
decay and radioactivity trend after shut down in the future.

The MELCOR code is widely used in the severe accident analysis. To simulated fission
product efficiently, the class division as shown in Table | is usually used in the fission
product transportation. This division is based on the chemical characteristics of the
fission product.

In Table I, the elements inside of parenthesis are minor elements in the aspect of mass,
radioactivity and decay heat. Because the decay physics sometimes cause changes in
proton and neutron number, the class changes will occur if this physics occurs
frequently. In each element will have its own isotopes with various half-lives.

In this study, the isotope mass fraction of stable is calculated and arranged for major
element without parenthesis. Also, some elements are added to target element list
considering the composition of MSR reactor such as K, Cl, Sm, Cd, In and Pu as shown
in Table Il (colored as red in Table Il). The initial mass information is shown in Table Ill.

Table I: MELCOR Class Division Table II: Class-wise Target Element Information OpenMC decay calculation for each Effective Full Power Year (EFPY).
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