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Abstract Background: The system code can be used to simulate the effects of the whole system with different
operation conditions, which plays an important role in dynamic analysis and safety study. As a world-known
modeling tool for process simulation and optimization of oil and gas, Aspen HYSYS has the ability of secondary
development for nuclear reactor simulation. Purpose: The aim is to make the coupling of HYSY'S and point reactor
model and verify its efficiency. Methods: Based on implanted and modified molten salt properties, HYSYS can show
the features of molten salt accurately. A dynamic link library is built based on the point reactor model. Then the DLL
(Dynamic Link Library) is called by HYSYS to calculate the reactivity which is caused by changes of operation
conditions. Some operating conditions of thorium molten salt reactor are simulated and then compared with RELAPS.
Results: The results of HYSYS is in good agreement with that of RELAP5. Conclusion: The coupled code is
available in simulating molten salt-cooled system.
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¥ Parameter ${H Value
J52 7 HE HE 5 Ty 2 10
Reactor core thermal power / MW
— [l B 5 R 150
Flow rate of first loop / kgs ™
RS E 11 873.15
Core inlet temperature / K
M PR 901.15
Core outlet temperature / K
HE S P-4 0.06
Core mean velocity / m-s™'
) (1] 53R S Pl 161.0
Coolant flow rate of second loop / kg-s™'
THX = At 1 803.15
Secondary side inlet temperature of IHX / K
THX = A 13 836.15

Secondary side outlet temperature of IHX / K
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Fig.1 System diagram of HYSYS simulation.
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Fig.2 Temperature change of the core inlet and outlet vs. time
with air flow rate increasing.
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Fig.3 Temperature change of the core inlet and outlet vs. time
with inlet temperature of air increasing.
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