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O on-line refueling TRISO-fueled and Salt-Cooled Reactor (TFSCR)

+ Structure of TFSCR

e Fuel material: UO,

*  Fuel form: TRISO particle
e Moderator: Graphite

Discharge refueling

TRISO Particke

Carrier: Salt
Fuel Tube

e Reflector: Graphite
* Coolant: Salt
* Fuel lattice: hexagonal

TRISO Particle

e Core symmetry:1/12 rotational symmetry

Refueling
Discharge

e Fuel loading pattern:
» Multiple fuel channels present in each region

* TRISO fuel particles dispersed in molten salt ¢
oolant and packed in fuel channels

e Fuel channels connected end-to-end to form cl
osed loop

e TRISO particles move slowly within channels
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- Parameter Values*
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Fig. 17

D NORMAL FUEL PIN

g LOWER ENRICHMENT FUEL PIN

sHo] 2 = o] Q9 5 - Al
/| L= o 1 -1
Table. 157] A A
No. of No. of Gd
ety | A | e | FelR0t | poisn | (G
blies (Wt% U-235) Assembly Assembly Fuel
A0 45 1.30 236 - -
BO 20 2.37 236 - -
B1 8 236/130 | 176/52 8 40
B2 16 2.37 232 4 4.0
Co 12 2.87/2.35 184 /52 - -
c1 2 287/236 | 176/52 8 40
DO 12 335/2.87 | 184/52 - -
D1 8 336/2.85 | 176/52 8 40
D2 24 3.35/2.87 128/100 8 4.0

- GADOLINIA-BEARING FUEL PIN
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Vision Transformer (ViI)
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Integrated Analysis of Transportation Cask (SURECask)

e ' ™
[ sixta 2to|Eafa| ] SURECask
(ENDF/B-VII) A= mHos ac As loaded cask
goims gaac | ) [ (AUTO _LOAD) J
—[ (STREAM) J Ll/ * Ko (0.05~0.3Ak 1)

[ CAMUAHMIAC J
(RAST-K)

= Power History & Temp. Data
* Neutron & Gamma Spectrum
* Boron & Control Rod History

9[ﬂﬂﬂﬂ§%mm&J
(FINE-SF)

#ol= 2 Cho| DB
= Isotopic Inventory
= Radioactive

= Decay Heat
= Neutron & Gamma Source

Optimized Loading Pattern
in Cask

[ QUAIT AHM J
(McCARD/MCS/MCNP)

[ AHAI EEMZE AL
(McCARD/MCS/MCNP)

[ HOE A
(COBRA-SFS or CUPID)

oz 45 AM
(FRAPCON or ENIGMA)

= Surface Dose on Cask

= Temp. Distribution ,
Surface & each Clad Temp.
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O BNCT (Boron Neutron Capture Therapy) &7

et} Al &4 (Boron,10B) =45 ¢
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O BNCT (Boron Neutron Capture Therapy)
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Z location 11

Pu at Oday
Z location &

Z locaton 1

‘Zlocation 20 Average through axial channel

Z location 16
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O SINBAD BenchmarkE o] 83 A|Eglo] A AAL

> SINBAD Benchmark &7
SINBAD — Shielding Integral Benchmark Archive and Database.
A new release of the radiation shielding experiments database (SINBAD) was
issued in 2012.
e  Reactor Shielding — 47
»  Fusion Neutronics Shielding — 31
o  Accelerator Shielding — 23
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O SINBAD Benchmark®=

» Example-Skyshine experiment
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reactor structure Level 0 Level 1
steel 1 3100 F
l\\_ 1300 [5 \w.\
grafite reflector - \;\:\ oo \\\\\\\ o
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water : ; //// /// 6&9/ / ////) 4{ :L)
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AR5 e
P4a160
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400 600 800 1000 m

] [ [ [
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Actual reactor model

Simulated reactor model
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» Example-Skyshine experiment
Thermal Neutron Fluxes Differential Neutron Spectra at 100m from the
@, [1/(cm?2-s)] RA Reactor, ®(E),[1/(cm?-s-MeV)].
* Experiment ==@=MCS === MCNP ¢ Experiment  ® MCS A MCNP
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__ 1.00E+05 % 1.00E+05
@ 3
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S £ 1.00E+04
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5 &
& 1.00E+02 <
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£ 1.00E+01 &
z §
1.00E+00 3 1.00E+01
Z
1.00E-01 1.00E+00
0 200 400 600 800 1000 000 1.00 200 300 400 500 600 7.00
Distance from the Reactor Axis,[m] Upper Energy of the Group, [MeV]
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Name Uranium
No. of node 34
CPU E5-2660 V4 (28core)
CPU Xeon(SGZ?:Icc)irS)%OR
Memory per core 6~8

(GB)
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