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Parameters Values
Reactor type Integral PWR
Thermal capacity 160 MW(th)
Electrical 50 MW(e)
capacity
Fuel enrichment UO0,, U’ w/o=3.25
and rod types U02-4%Gd,03, U?*® w/o=3.12
U02-6%Gd,03, U?*® w/o=3.06
Coolant Light Water
Capacity factor >95 %
Containment ~23m X 4.6m
dimensions
Moderator Light Water
Fuel cycle 24 Months
Design life 60 Years
Rod outside 0.475 cm
radius
Pellet outside 0.4102 cm
radius
Clad thickness 0.05334 cm
Active height 200 cm
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Neutron energy groups

without boric acid with boric acid

Flux
Value
s Thermal Epithermal Fast Thermal Epithermal Fast
(#/cm
% sec)
Max. | 359%105  1.75X10% 730X108 | 339x108 | 176X10% | 7.35x10°
Min. | 784x10% = 382X10° 158X108 | 743x102 | 385x10° | 1.50%10°
Ave. | 185X10° = 879x10° 367x10% | 143X10° | 746X10° | 369x10°
NuScale _l 0l 5 Sy sla, 556 ¥ Jga
Values
Neutronic Parameters Reference [3
Bl MCNPX
Effective Multiplication Factor 1.0004 0.99994
Axial Power Peaking Factor - 1.44
Radial Power Peaking Factor - 1.99
Total Power Peaking Factor - 2.86
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Parameter Without acid With acid boric
boric
K 1.06231+0.00007  0.99994 + 0.00007
Ko 1.05513 +0.00007 = 0.99335 + 0.00007
Besr (pcm) 675.9+0.000132 659.0+0.00014
Ly (ps) 26.09£0.03 20.40 £ 0.03
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No boric acid With boric acid

BOC
Isotopes | inventory . EOC Am . EOC Am
kg WEEY ke TEHY G
92235 | 3.05E+05 | 1.81E+05 | -124.5 = 1.96E+05 | -109.1
92238 | 9.12E+06 | 9.03E+06 93 9.04E+06  -82
94239 3967E+04 | +39.67 | 3.90E+04 | +38.95
Total 9429 9288 -141 9309 -120
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BOC EOC Am/m%
U-238 9123.0 9030.0 -1.02
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ABSTRACT

Since the neutronic calculation of a nuclear reactor is a basis for designing other parameters such
as thermal hydraulic, safety, etc., thus, in this work the neutronic and kinetic parameters of the next
generation SMR reactor called NuScale have been calculated and analyzed. These parameters include
the effective multiplication factor (keff), neutron flux, axial and radial power peaking factor, effective
delayed neutron fraction and prompt neutron lifetime. Moreover, the burn up calculation is performed
to find the mass changes in fissile isotopes such as 235U and 239Pu, burnable poison material and
some of important fission fragments. The acid boric concentration in the coolant has been found about
1.8 g/kg in the criticality condition. Also, the average values of thermal, epithermal and fast neutron
fluxes are obtained about 1.85x1013, 8.79x1013 and 3.67X1013ﬁ, respectively. In addition, the
values of neutronic and kinetic parameters are decreased in the present of acid boric. The results show
that in the beginning of cycle (BOC) the keff value is decreased suddenly due to Xe production and
then the neutron absorption by Gd burnable poison. Afterwards, this parameter is increased due to
the production of fission fragments and the spatial self-shielding property of Gd fuel rods. Finally,
we can see that Gd burnable poison causes increasing of the value of keff parameter in during the
cycle.

Keywords: neutronic and kinetic parameters, acid boric, burnup, MCNPX code, NuScale reactor.
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