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Abstract - The evaluation of neutron flux distribution was performed for the ex-core
detector design of SMART-P. DORT and MCNP code were used for the calculation of
energy-dependent neutron flux distribution at 100% full power condition. Two code results
show that maximum thermal flux appears at the 1® water region in IST region and agree
within 10% difference. In addition, another evaluation was performed code with assumptions
that core was composed of fission source and control rod without fuel assemblies. These
assumptions make neutron count rate to be minimized. As a results, maximum thermal flux
showed 6.99x10‘2(n/cm2—sec), when the strength of initial fission source was assumed as
1.0x10%(n/sec). The main reason of these results is due to the thermalization of fast neutrons
in the water region and thermal flux is proportional to 80% of total neutron flux. Therefore,
optimization of filler material of detector guide tube, position of installation and axial length
of detector segments is necessary for the design of ex-core detector to enhance the neutron
count rate and above results could be used in ex-core detector design as a fluence
requirement. .
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Fig. 1. View of reactor assembly and IST of SMART-P.
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- 1 fission = 200 MeV
= 200x10%eV) x 16x10 °(J/eV)
= 320x107(])
- Total number of fissions
= 65.5x10°%(J/sec)/3.20x10""(J/fission)
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Fig. 2. Neutron flux distributions in SMART-P IST region
in case of ex-core detector guide tube uninstalled
(DORT) - Hot condition.
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Fig. 3. Neutron flux distrioutions in SMART-P IST region MNP\ 0 | 2 4s16® | 66xa6f | Lox1oP
in case of ex-core detector guide tube instalied (DORT) @, :
- Hot condition.

Unit: n/cm®-sec
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g:::: : A =N Temp. | Energy |In-vessel| Vessel Air
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Fig. 4. Neutron flux distributions in SMART-P IST region Total | 169x10" | 433x10° | 1.50x10
in case of ex-core detector guide tube uninstalled 6.25x107 | 1.30x10° | 651x10° | 3.77x10°
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Fig. 5. Neutron flux distributions in SMART-P IST region Cold 1.00x101 1‘GOXI08 1'45X107 8'58X106
in case of ex-core detector guide tube uninstalled 20.0x10 2'14X108 5‘04X188 5‘28X106
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Fig. 7. Positions of fission source and expected ex-core
detector assembly of SMART-P.
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Table 3. Expected neutron flux at the ex-core detector

position (Initial fission source assumption, (S =
1.0x10%(n/seq)).
Tally | Energy Neutron Flux
Type | (MeV) Top Middle | Bottom
Cel 6.25x107 | 5.41x107% | 6.99x10 | 5.42x102
Av 1.00x10°° | 3.68x10 | 4.62x10™* | 3.67x10
Flui‘ 200x10" | 8.65x10° | 1.09x102 | 864x107
Total | 6.30x107 | 8.13x107% | 6.32x107
.| 625x107 | 547x107 | 7.02x107 | 5.48x107
Point -6 -4 -4 -4
Det 1.00x107 | 3.83x10°° | 4.79x10° { 3.86x10
Bl 2.00x10' | 8.76x10° | 1.13x107% | 8.76x10°7
total | 6.39x10% | 8.20x107 | 6.40x10

* Maximum SD: 2.1% [Unit: n/cm’-sec).
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