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Abstract

FX2-TH is a two-dimensional multgroup fine-mesh diffusion code for the transient analysis
of the LMR core and has been designed to treat transients initdated by such rechanism as
spditim woiding, motdon of fuel and/or stuctural material, and control rod motdon. Tt takes
account of feedback effects from changes in both the fuel temperature and awverage cvolant
tenperatures through Doppler broadening and change in coolant density, respectively.
However, the thermal expansion of the fitel and structiival material catises one of the most
important reactvity feedback effects on the transent behavior of the LMR core loaded with
metallic fuels. This paper describes the thermal reactivity feedback model implemented into the
wde and the threedimensional, steady-state nodal diffusion code for the hexagonal-z

gevmetry, which has been developed to serve as a standard neutronics solver of a future



trangient code for TMR's
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F = powey

& = lw precursor density

A; = decay constant for the s precursor group

@ = reactivity feedback

A = prompt netitron lifetime

8 = source for subcyitical initial conditfons

f; = delayed neutron fracton in the fw goup [ A= Ei,“ﬂij
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Ap = peactivity change from initial steady state

I = material linear feedback coefficients

&y = naterial quadratic feedback coefficdents

ATy = change in temperatiire at node 1

Fall = contral rod linear feedback coefficients



R = control vod quadratic feedback coefficients

A Tgge = effective changes in core outlet temperature for rod feedback

I = core support feedback coefficients
& Toa, = change in core inlet temperatire
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MAIN SOLVES OUTER IINNER

User Input
Data
I READIN I

DO multi-level step

I UPDCMR I

DO Inner Iteration
DO odd-even
plane sweep

DO outer iteration

[[oe]
I SOLVES I

LLEVEL=1?

Yes
Y

| INNER | I— I CMR I

Yes *
I POWCAL I No Yes | | NEM | | ANM \o
No
| EIGENV | | CMR3D | | CMR1D |
A
END odd-even
plane sweep
No
RESTRI| | | CHKERR | I RESPON I
'Y
-

I CHKFLX I

I SOURCE I

ry
Yes
END outer iteration
A
No— Converged?

I JOBTIM I Tobe
implemented

Converged?

Yes

NLEVEL: Number of Levels

LLEVEL: Current Level Index
KLEVEL: Next Level Index END Inner Iteration

Outer
lteration
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