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Table S1. Elements of impurities in UO2 fuel
	Element
	Content
	
	Element
	Content

	
	[g/THM]
	　
	
	[g/THM]

	Li
	1.0
	
	Mn
	1.7

	B
	1.0
	
	Fe
	18.0

	C
	89.4
	
	Co
	1.0

	N
	25.0
	
	Ni
	24.0

	O
	134,454.0
	
	Cu
	1.0

	F
	10.7
	
	An
	40.3

	Na
	15.0
	
	Mo
	10.0

	Mg
	2.0
	
	Ag
	0.1

	Al
	16.7
	
	Cd
	25.0

	Si
	12.1
	
	In
	2.0

	P
	35.0
	
	Sn
	4.0

	Cl
	5.3
	
	Gd
	2.5

	Ca
	2.0
	
	W
	2.0

	Ti
	1.0
	
	Pb
	1.0

	V
	3.0
	
	Bi
	0.4

	Cr
	4.0
	　
	　
	　


Table S2. Impurity isotopes of uranium for UO2 fuel
	Isotope
	
	

	232U
	0.0001
	μg/gU

	234U
	10x103
	μg/g235U

	236U
	250
	μg/gU

	99Tc
	0.01
	μg/gU


Table S3. Initial MOX fuel composition
	Burn-up
(GWd/THM)
	Total Pu content
(wt%)
	Initial fuel composition (wt%)

	
	
	235U
	238U
	238Pu
	239Pu
	240Pu
	241Pu
	242Pu
	241Am

	28
	6.534
	0.166
	92.834
	0.143
	3.674
	1.675
	0.619
	0.423
	0.466

	33
	7.534
	0.166
	91.834
	0.165
	4.237
	1.931
	0.714
	0.488
	0.466

	45
	10
	0.166
	89.368
	0.219
	5.624
	2.563
	0.947
	0.647
	0.466


Table S4. Calculation condition of UO2 fuel and MOX fuel
	　
	UO2 fuel
	MOX fuel

	Reactor type
	-
	PWR 17×17
	PWR 17×17

	235U enrichment/ Pu content
	(%)
	5.3
	6
	6.534
	7.534
	10

	Specific power
	(MW/THM)
	37
	36.6

	Burn-up
	(GWd/THM)
	55
	70
	28
	33
	45

	Cooling period of spent fuel
	(year)
	4, 10, 20, 30



Table S5. Geometry parameters and thermal properties [11, 15, 16]
	
	Dimension
[mm]
	Thermal conductivity
[W/(m･K)]
	Specific heat
[kJ/(kg･K)]
	Density
[kg/m3]
	Remarks

	Waste glass
	418Dx1328H
(or 1100H)
	1.051
	0.884
	2741
	At 100

	Helium
	418Dx228H
	0.156
	5.193
	0.1604
	At 27, 0,1MPa

	Canister
	6t
	16
	0.499
	7920
	SUS304 at 27, 0,1MPa

	Overpack
	190t
	51.6
	0.473
	7860
	Carbon steel at 27

	Buffer
	700t
(1,000mm plus on top of overpack)
	0.78
	0.59
	1712
	Water content 7%
Dry density 1.6Mg/m3

	Backfill
	
	0.78
	0.59
	1712
	Same as buffer material

	Hard rock
	
	2.8
	1
	2670
	


D: diameter, H: height, t: thickness


Figure captions    

Figure S1.	Concept of repository layout (vertical emplacement) and model geometry with boundary condition [11]
Figure S2.	Cross-sectional system for heat transfer calculation
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Figure S1.	Concept of repository layout (vertical emplacement) and model geometry with boundary condition [11]
[image: ]
Figure S2.	Cross-sectional system for heat transfer calculation
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D : Diameter of disposal tunnel
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