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Abstract  [Background] Simulating reactors is crucial for meeting the reactor teaching and research needs of
ordinary universities. The TRIGA (Training, Research, Isotopes, General Atomic) research reactor is inherently safe
and widely used in teaching, research, and isotope production. [Purpese] This study aims to construct a simplified
multi-physics dynamic model suitable for TRIGA research reactors’ simulation analysis using Modelica technology,
so as to provide support for reactor teaching and research. [Methods] In this study, on the OpenModelica platform,
Modelica technology was used to construct point reactor neutron kinetics model, Xenon and Samarium poisoning
model, temperature feedback model, and aggregate parameter thermal dynamic model. By simulating the pulse
startup and emergency shutdown processes with large step reactivity disturbances and the power regulation process

with small step reactivity disturbances, the key dynamic response results such as the main pulse parameters, Xenon
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and Samarium concentrations, and power changes were obtained. [Results] The results show that the pulse peak
power varies with the introduced reactivity during the pulse startup process, and the simulated and experimental
values are in the same trend and close to each other. For the pulse release energy and pulse half-height width, the
deviations are small when the introduced reactivity is large, but large when the introduced reactivity is small. During
the emergency shutdown, due to the introduction of negative reactivity, the concentration of '“Sm increases and
gradually tends to the theoretical stable value. The concentration of '**Xe increases and then decreases, and its
maximum concentration is consistent with the theoretical prediction. In the process of power regulation, by
introducing positive reactivity, the power first increases to the peak value, and then gradually decreases and stabilizes
at the new power level. The simulation results have the same trend with the experimental results and are in good
agreement. [Conclusions] The consistency of the simulation results with the experimental or theoretical values
verifies the accuracy and reliability of the simulation model proposed in this study, indicating that the model can

accurately reflect the basic dynamic physical laws of the TRIGA research reactor, which provides a strong support for

reactor teaching and scientific research.
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Table 2 Model parameters of TRIGA MARK II reactor

ZH JSI TRIGA MARK 11 M2 7 A2 TRIGA MARK 113

Parameters JSI TRIGA MARK 1II reactor TRIGA MARK II reactor at the
University of Pavia
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BokHEE A A2
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WRREE K FE Fuel rod length / cm
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R AT
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R T
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IR T S PR AR R
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PRIE- ]
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UZrH, ; circular fuel
56
0.635,3.556

38.1
6.045
0.000 05
0.70

0.023 097, 0.153 278, 0.137 180,
0.276 451, 0.080 489, 0.029 396

0.012 4, 0.030 5, 0.111 5, 0.301,
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-10.0, 4.1

6.4,0.23,1.07
2.8750%107,2.091 7x107%, 3.63x10°°
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0.56

2200
243

3.204 35x107"

0.025 43
20.000 0
0~250
22

UZrH, ; circular fuel
83
0.635, 3.556

37.2345
6.045
0.000 05
0.73
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0.012 4, 0.030 5, 0.111, 0.301,
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7.5,4.0
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2.870x107,2.09x107%, 3.63x10°°
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0.56
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