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Abstract

STEP is a three-dimensivnal multigroup nodal diffusion code for the neutronics analysis of
the LMR core and accepts micoscopic cross secton data Mateyial cross secHons arve obtained
by sumining the product of atom densiies and microscopic cross sections ower all isotopes
comprising the material. STEP contains a thermal-hydraclics module which enables feedback
effects from both fuel temperature and coolant temperature changes. Numerical results of the
STEF code owver the KALIMER core (392 MWL) agree well with those of DIF-2D And it has
been obgerved that the thermal-hydraulics module is working properly.
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Toy) = fud temperatiire at point v dlong the fuel pin radivs (i)
by = fuel thepmal conductity (watts/ em-2)

wvoltmetric power generation rate at point v along the fuel pin radius

{watts/ cif)
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0 = fuel specific heat density (watt-sec/ wf-'C)
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(X z) = covlant mass flow rate for this channel (g/oised)
C = coolant specific heat (watt-sec/e-C)
Tz = covlant temperatiure ()
¥ = rativ of the surface area of cladding to the wlume of the coolant (en’)
#(z) = heat flux (watts/ i)
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By = total power produced in this fuel pin in axial mesh region j (watts)
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Ay = coplant flow area (o)
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b aonvection-film heat trangfer coefficient (watt/ or-2)
Aoy dad thickness [con)
k. dad thermal conductvity (wattsy em-2)
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Eme = macruscpic cross section of material m in energy group g (om’)



microscopic cross pection of isotope 4 in energy group g (cmzj

JTig =
N; = atomn density of isotupe i of material m (cm’)
NISO = number of isvtopes in rateyial m.
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th ) = fnacroscopic qoss secton for process P (capture or fission) for
material m and group g at temperature Ty
= LT = nacroscopic aoss section for process P ofor material moand goup g
at reference temperatire Ty
Cf;“; = " fuel temperative feedback coefficient for process P for material

m and group g.
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E,i‘ & = fnacroscopic @oss section for process P (capture, scattering) for

mateyial m, grotp g at temperature T
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Nyt T = atom density for isvtope ¢ in material m at temperature T
N o = atorn density at reference temperatiire Ty
Nim = the firgt derivative of the atom dengity with respect to coolant

temperature for isotope ¢ in material m (Uger ingut)
Ta = bage covlant ternperatiire
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( DO outer iteration W

A 4 A
calculate heat flux using
Eq. (5)
A
calculate coolant temperature
from Eq. (6)
A
calculate Tcs from Eq. (7)
A
y calculate fuel and clad
temperatures using Eq. (2
CALCPW P 9@
no A
\ 4 calculate average fuel
temperature using Eq. (3
CALCTH P 9Eq (3
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L END outer iteration J
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