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Establishment of Data Base for Property-Performance
of Coated Particle fuel
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Abstract

In order to establish data base for property—performance of coated particle fuel,
property data of coated particle fuel were collected and evaluated, properties and
effects of multi-layers were evaluated as process, fuel behavior in reactor and

post-irradiation examination of coated particle fuel were analyzed.
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3 1. Properties of BISO and TRISO coatings

BISO-HTI BISO-LTI | TRISO-HTI | TRISO-HTI
Kernel material (Th,U)0O- (Th,U) (Th,U) UC»/U-C-0
02/ThO- 02/ThO;
Kernel size(pm) 400 500 500 200
Batch size(kg HMO) 3 5 3 05
Buffer thickness
X(pum) 30 30 75 100
V(%) 15 15 15 15
Density(g/cm3) 1.20 1.20 1.20 1.20
Inner LTI Thickness
X(pm) 25 - 35 30
V(%) 10 - 10 10
Density(g/cm3) 1.05 - 1.95 1.95
Anisotropy BAF 1.10 - 1.03 1.03
Sic Thickness
X(pum) - - 30 35
V(%) - - 5 5
Density(g/cm3) - - 3.20 3.20
Outer LTI Thickness
X(pm) 75 80 35 35
V(%) 10 10 10 10
Denisity(g/cm3) 1.85 1.95 1.90 1.90
Anisotropy BAF 1.15 1.03 1.03 1.03
Coated particle
OPyC contamination 10x10 * 1x10 * 5x10 ° 5x10 °
(HM/MHje)
Def.Sic(HM//HMw) - - 1x10 1x10”°




3% 2. Relationship between coating properties and coating conditions

External(or Input)

Internal Parameter

PyC Properties

Parameter of the Fluidized Bed
Pyrolysis
Deposition rate Density
Carries gas
(Gas concentration Efficiency Anisotropy
Reaction zone ) )
Gas flow rate Gas—phase Orientation
temperature
_ and
Fluidized bed T .
surface Type of fluidization Porosity
temperature .
reactions
Geometry of Apparent

fluidized bed

Loading of
fluidized bed

Bed surface

Carbon/hydrogen
atom concentration

in the reation zone

crystallite size

Layer thickness

3 3. Buffer coating process parameter.

Range
Process parameter
Fissile Fertile
Coating temperature(T) 14015 1550 15
Acetylene to total gas(%) 40 to 50 45 to 55
Coating rate(um/min) 9.5 to 12 8.5 to 10




buffer
OPyC

PyC layer IPyC

buffer layer .
Sealing layer Sic

< BISO > < TRISO >

1% 1. BISO¥ ¥ TRISOY 3dw +x

1% 2. Schematic diagram of fluidized bed.

19 3. Schematic representation of structures deposited by CVD; (A) columnar grains

with domed top, (B) faceted columnar grains and (C) equiaxed grains.
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19 4. Diffusivity of Cs, Ag in SiC and PyC layer.
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19 5. Diffusivity of Cs, Ru in ZrC and SiC layer.
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19 6. Mechanism of amoeba effect.
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19 7. Kernel migration coefficient.
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19 8. Relationship between Pd-Si reaction depth and Pd release.
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