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1. Introduction

RMB is a Brazilian multipurpose reactor designed for radioisotope production, material testing, operation of
various neutron beam roles, etc. As a multipurpose facility, each activity operation can impact core
criticality. In this article, we look at some of these operational transients in the core. For that, we modeled it
in 2D multigroup spatial kinetic equations, with feedback, through the thermo-hydraulic equation. The
expected transients would be the typical start-up of the reactor and those resulting from the introduction of
samples to be irradiated, causing disturbances in the criticality of the RMB. The distribution of the neutron
flux in the steady state and the transients are calculated numerically.

2. Methodology

The neutron kinetic equations are given by:
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where, @, =@, (F,f)now is the direct neutron flux of energy group g during transients and

C, = C,(7,t) is the delayed neutron precursor concentration of group k. At any time, the power density is

given by:
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The thermal hydraulic model, of an average channel, is given by:
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having in mind that m means f (fuel) or ¢ (cladding). P, = Pm(r,z,t) can represent: p, (density); ¢,
(specific heat); K, (conductivity) or qm (heat density). In the cladding 7, represents an average value in the

volume without the heat source, qm =0, having in mind the Fig. 1.
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Figure 1. Temperature discretization centered at interface.

For the coolant, we have:

o7, - _n
PiCy a—; =-p,c,UVI,-Vgq . (%)

3. Results

RMB core:

Table 1: Core composition.

H20 - Piscina

D20

GUIA ALUMINIO

Be - Berilio

BC

Ir mini PL ou Aluminio Dummy

REGIAO COMBUSTIVEL - U3Si2-Al

Al - Placa Matriz

Ir MT ou Aluminio Dummy

H20 - Caixa de Agua
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Al - Chaminé
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Figure 2: Reactor core regions.
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Figure 3: Thermal flux distribution in the steady state.
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Figure 4: Fuel centerline temperature distributivo in the steady state.




