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Experimental and numerical transient analysis of Tehran Research Reactor (TRR)

A. Lashkari, H. Khalafi*, H. Kazeminejad, S. Khakshourniya, A. Ezzati, M. Keyvani, A. Hosnirokh
Reactor Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14155-1339, Tehran — Iran

Abstract: In this paper, a numerical model is presented to analyze a series of reactivity insertion and
loss of flow transients in TRR. The model predictions are compared with the experimental data and
PARET code results. The model uses the piecewise constant method and the lumped parameter methods
for the coupled point Kinetics and thermal-hydraulics modules, respectively. The advantages of the
piecewise constant-method are simplicity, efficiency and accuracy. A main criterion for the applicability
range of this model is that the exit coolant temperature remains below the saturation temperature, i.e. no
bulk boiling occurs in the core. The calculated values of power and coolant temperature, in both positive
reactivity insertion and loss of flow scenario’s, are in good agreement with the experiment values.
However, the model is a useful tool for the transient analyses of most researches encountered in reactors in
practice. The main objective of this work is using simple calculation methods and benchmarking them with
the experimental data. This model can also be used for training purposes.

Keywords: Tehran research reactor, Thermal-hydraulic, Reactivity insertion, Loss of flow
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. Piecewise constant method
. Inhour
. Lumped parameters
. Temperature feedbacks
. Engineering factor
. Radial peaking factor
. Axial peaking factor
. Materials testing reactor
. Dittus-boelter correlation
10. Subcooled
11. Seider-tate
12. Compensated ionization chambers
13. Uncompensated ionization chamber
14. loss of flow accident
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