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A Preliminary Conceptual Core Design for High-performance Research Reactor
Using SRAC and MCNP Codes
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Abstract

A conceptual design of advanced research reactor with high neutron performance has been
performed at KAERI based on design and operation experience obtained from HANARO. In
this study, a conceptual core satisfying the design constraints of 35 EFPDs and discharged
burnup of 55% was proposed. A U-Mo dispersed fuel was selected as a fuel material. Reactor
thermal power was assumed to 20MW. Reactivity worth, relative power distribution, neutron
flux were evaluated. Reactivity loss due to fissile consumption was shown to be 25bmk.
Shutdown margin over 1%Ak/k was assured for the fresh fuel core and conceptual
equilibrium core. Negative fuel and coolant temperature coefficients were predicted. Fast
neutron flux(>0.1MeV) in a central trap and thermal neutron flux(<0.625eV) in a reflector
were estimated to 2.78E+14 n/ecm’-sec and 3.92E+14 n/cm®- sec, respectively. The
flux-to-power ratio is 1.96E+13 [n/cm’-secl/MWy. This neutron performance is higher than
that of HANARO about 35%.
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Inner Shell

a9 3. AAE =4 8 Hu=

Fuel meat «— Zircaloy Flow tube

Al cladding
Coolant

Stiffener
Water gap
Zr Central support
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# 1L x=4 2 A 72 A4 A4
Parameter Value
Reactor Core
Reactor power 20 MWy,
Number of fuel sites(standard/reduced/flux trap) 12/6/1
Lattice pitch 8.8 cm
Fuel channel inner radius(standard/reduced) 4.23/4.14
Radius of flow tube for absorber rods(inner/outer) 3.330/3.455
Effective core diameter 18.74 cm
Number of absorber rods(CAR/SOR) 4/2
Radius of Hf absorber rods(inner/outer) 3.68/4.08 cm
D20 tank(inner radius/thickness/inside height) 100/2.0/120 cm
Fuel Assembly Standard Reduced
Configuration Curved plate Curved plate
Mass of Uranium 3.201 kg 1.764 kg
Mass of *’U 0.632 kg 0.348 kg
Central support rod(material/outer radius) Zircaloy-4 / 0.4 cm Zircaloy-4 / 04 cm
Radius of Al filler(inner/outer) 0.5/1.45 cm 0.5/1.45 cm
Number of fuel plates 3x6 3x4
Fuel thickness 0.065 cm 0.065 cm
Coolant gap size 0.26 cm 0.26 cm
Cladding thickness 0.04 cm 0.04 cm
Thickness of stiffener 0.6 cm 0.6 cm
Fuel Meat
Material U/Mo dispersed fuel
86.54w/0 U/Mo - 13.46w/0
92.49w/0 U - 751w/o Mo
Density 9.995 g/cm’
Effective length 70cm
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(EOC)
241.3
489
117.8
49.1
50.9

op(mk)

32 &7t
}
Keff
1.05088
(0.00050)
0.80962
(0.00123)
1.00198
(0.00106)
0.93312
(0.00100)
1.00176
(0.00107)
14cm
(1.00577+
0.00341)
0.95487
(0.00107)
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(BOC)
246.2
49.4
118.4
46.4
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8p(mk)

ol A ] Aol 7t

Keff
1.07753
(0.00039)
0.83135
(0.00103)

1.02815
(0.00100)
0.95917
(0.00107)

1.03111
(0.00112)

6cm
(1.00752+
0.00092)

0.95864

(0.00111)
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52.6
124.5
514
50.5

op(mk)

Keff
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(0.00117)
0.92574
(0.00110)

1.13709
(0.00119)
1.06517
(0.00106)
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(0.00118)
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F 3. CTelM e A A5

i 27 A FAAZ%(n/cm’ - sec)
< 0.625 eV > 0.1 MeV > 1.0 MeV
HY x4 BOC 3.146E+14 2.703E+14 1.301E+14
HyP x4 EOC 3.241E+14 2.178E+14 1.311E+14
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