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Table 1. Major specification of the preliminary design

Thermal output ’ 50 MW
Fuel type B TRISO (UO; kernel)
Enrichment 5 wt%
Coolant and moderator Light water
Average primary coolant temperature  250°C
Primary coolant pressure 8.6 MPa
Type of circulation Forced flow
Linear power density 87.2 W/cm
Heavy metal 5.2 ton

Fuel rod pitch ~34mm
Fuel rod diameter ~29 mm
Cladding materials Zircaloy-4
Guide tube material SUS316
Lattice type Hexagonal
Num. of fuel rod / an assembly 37/31(GT)
Num. of assemblies 85

Cladding materials Zircaloy-4
Num. of GT assemblies 31
Equivalent core diameter ~20m
Effective core height ~1.8m

BRI B0

Fig. 1. Cross section view of GT (left) and BP assemblies (right)




& PRIGERFIE W

1 I
'f —+— Without BP
. -8 With 54BP I
1.0 g . \N\
1 EL—.:.:."—-.:!:% i~
0 5000 10000 15000 20000 25000 30000
' Burnup [MWd/t}

EizY L 2V  7.3EFPY

Y
-

HWEBN TR P W R ORI

o RIGHE R

C BILRH R AERRE, *£/VaLT,

£ W PR D 5 KR 1L AT HE)

!

JP Lvax D L RS




Small PWR using Coated Particle Fuel of Thorium and
Plutonium, J. Nucl Sci. Technol., Vol.44, No.8, pp. 1045-

1051(2007)
o FFLFMORBMLOBRE
Coated particle fuel Pyro-carbon
\ (high density)
Graphite P

~

SiIC

Pyro-carbon
(low density)

Cladding Fuel particle
ThO,-Pu0,

~

JRF LR {TEk

Reactor parameter Value
Thermal output 50 MW
Core equivalent diameter 24m
Core height 1.8m
Average coolant temperature 250°C
Coolant pressure 8.6 MPa
Number of fuel assembly 85
Loading of heavy metal 461t
Core average discharge burnup 35,000 MWD/t
Core life 8.9 EFPY
Average linear heat rate 9.1kW/m
Fuel TRISO
Plutonium enrichment 10 wt%
Fissile plutonium enrichment 7.5wt%
Cladding material Zircaloy
Lattice type Hexagonal
Number of rods/Assembly 37
Assembly pitch 2lem
Fuel rod pitch 34 mm
Fuel rod diameter 29 mm
Cladding thickness 1.5mm
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Note: See Table 2 for Types of Fuel assemblies
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O Fuel rod without Gd

© Fuel rod with Gd

. Guide tube

Assembly Gﬂdﬁhm.a Gadolinia rods number in Assembly number in
concentration
e (Wt%) an assembly the core (total 85)
FU 0 0 6
GT 5 6 7
BP-1 1 18 30
BP-2 3 18 :
BP-3 3 R .
BP-4 5 18 i0
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Small PWR “PFPWR50” using Cermet Fuel of Th-
Pu Particles, ICAPPO9, Paper ID-9363

Fuel kernel Fuel composition ¢ ThO2:PuO2=9:1
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o Assembly
Assembly o ois SE::::? i Guide n:;“:ﬁ :1‘
name tube
core

1wt% 3wt% 7Twi% (total:85)
BPL 6 18
BP2 12 12
BP3 6 7
BP4 18 18
BP5 25 6
GTI1 6 12 12 O ‘BP1 . ‘BP2
GT2 6 7. 12

O ‘BP3 ‘ ‘BP4
‘:BPS . :GT1
‘ :GT2

Fuel rod without Gadolinia
O © @ Fuel rod with Gadolinia
@ Guide tube
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Reactivity coefficient of several burnup points

Burnup Doppler coefficient )
[MWd/t] [pem/K] MTC [pen/K]
0 -2.8 -28.4
3.500 -3.0 -35.7
18.000 -3.3 -34.4
25.000 -3.6 -36.2

Table 5 Shutdown margins for stuck rods
Control rod worth [2Ak/k]

Burnup[MWd/t]
a b C
0 4.64 2.70 2.89
3,500 4.70 3.27 2.18
18.000 2.34 1.32 2.30

25.000 2.65 2.48 3.27
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Investigation on the feasibility of thorium breeder
reactor in a BWR
ICAPP2010, Paper ID-10086
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Fig. 5. Effective multiplication factors changing nuclear
data libraries (Z°U started TMSR)
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