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A metal fuel core has specific features, in comparison with a mixed oxide fuel core, on higher 
heavy metal density, harder neutron spectrum, and more efficient neutron utilization.  These 
features are strengthened when applying enlarged applicable design envelops of metal fuel 
specifications, sodium void reactivity, and, bundle pressure drops.  A joint study on ‘Reactor Core 
and Fuel Design of Metal Fuel Core of Sodium-cooled Fast Reactor’ has been conducted by the 
JAEA and the CRIEPI, and this report shows the studies on (1) Applicable design envelopes of 
metal fuel specifications, (2) Conceptual core designs, and, (3) Safety features of metal fuel core. 

As for the metal fuel specifications, 1) fuel with lower Zr content limit of 3wt% is 
assessed to be feasible, and 2) design parameter ranges on Pu enrichment, Miner Actinide 
content, fuel smear density, and, fuel stack length are proposed for conceptual design studies. 

The conceptual core designs for realizing specific features of 1) high breeding ratio (~1.40) 
without employing blankets, and 2) reduced (~12%) Pu-fissile inventory with high breeding ratio 
(~1.37) are presented.  A simplified model of FBR deployment scenario is developed – under the 
scenario requiring large share of FBR fleet, deployment terms of the high breeding concept and 
the reduced Pu-fissile inventory concept are shortened ~14% and ~19%, respectively. 

For the safety study, severe event after the ULOF is estimated based on existing 
analyses.  The event would be terminated in the early stage instead of the high peak power, 
because the moderated linear heat power of the designed metal fuel results in so-called 
extrusion fuel breach mode. 

Keywords: Sodium-cooled Fast Reactor, Metal Fuel, Core and Fuel Design, High Breeding 
Ratio 
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3.

Zr Pu MA

3.1

3.1 Zr
3.1.1 

1984 1994 IFR U-Pu-10wt.%Zr
EBR-II 20 at.% [3-1,3-2] Zr

Zr 6 wt.% 14 wt% U-Pu-Zr
10at% [3-3] U-Pu-10wt.%Zr

U-Pu-3wt.%Zr 4.4mm 0.2 Zr
U-Pu-3wt.%Zr Zr Zr-

2 at.% [3-4,3-5,3-6] Zr
U-Pu-3wt.%Zr

U-Pu-10wt.%Zr FP
U-2wt.%Zr U-6wt.%Zr U-10wt.%Zr 1at.%

U-2wt.%Zr
[3-5,3-7]

AFCI AFC-1 U
Pu-12Am-40Zr Pu-10Am-10Np-40Zr Pu-60Zr Pu-40Zr U

U-28Pu-4Am-2Np-30Zr U-27Pu-3Am-2Np-40Zr U-34Pu-4Am-2Np-20Zr
U-29Pu-7Am-30Zr 4 8 at.% PIE 28 at.%

ATR U-Pu-10wt.%Zr
[3-8]

3.1.2 
U U-Pu

Zr
Zr U-Pu-3wt.%Zr Zr

FP U-Pu-10wt.%Zr
U-Pu-3wt.%Zr U-Pu-10wt.%Zr

0.2mm Zr Zr U-Pu-3wt.%Zr
U-Pu-2wt.%Zr

U-2wt.%Zr
2wt.% Zr

Zr 60wt.%
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U-Pu-10wt.%Zr Zr
60wt.%

1600

Zr
U-10wt.%Zr [3-9] 1600 1530 1570

U-Zr 10 wt.% Zr
U-Pu-Zr Pu

U-Zr
Pu % Pu 30
U-Pu-Zr 10 wt.% Zr

Zr 3 wt.% 10 wt.%
MA Am

Zr Zr
Zr

3.1.3 
Zr 10 wt.%

U-Pu-10wt.%Zr
Fe2Zr 1600

Fe2Zr Zr

[3-10] Zr

Zr 10 wt.% 3.1.1
3.1.2

3.1.3 [3-11]

380W/cm 650 75 U-Pu-Zr
Pu 10 15

Zr 3 wt.% 570W/cm
1.5

3.1.4 
Zr 10 wt.% U-Pu-Zr

Zr 10 wt.% 15 at.%
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Zr 10 wt.%
Zr

3.2 Pu
3.2.1 

IFR U-19wt.%Pu-10wt.%Zr Pu 21%
600 20at.% [3-2] Pu

24 29 6.6 at.% [3-12]
U-19wt.%Pu-10wt.%Zr 600

20at.%
AFC-1 U U-28Pu-4Am-2Np-30Zr

U-27Pu-3Am-2Np-40Zr U-34Pu-4Am-2Np-20Zr U-29Pu-7Am-30Zr [3-8] Pu
42% Zr Zr

3.2.2 
Zr 3 10 wt.% U-Pu-Zr Pu

Pu

550
650

3.2.1[3-10] Zr Pu 25
3.1.3 Zr

Zr Pu
U-22.5wt.%Pu-10wt.%Zr Pu 25

3.1.3 1.5 567W/cm Pu
6 wt.%Zr 20 3 wt.%Zr 15

Zr
Pu 3.1.3

Pu Zr 10 wt.%Zr
25 6 wt.%Zr 20 3 wt.%Zr 15

Pu
[3-13,3-14] Pu

FP Pu

3.2.3 
Pu 25 wt.% 650
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650 Pu
25 wt.% 3.2.1 Pu

Pu 25 wt.%
650

Zr Pu

3.2.4 
Pu 21% Pu 24 29

~ 21% Pu
Pu

TRU 30% Pu

3.3 MA
3.3.1 

EU ITU MA U-Pu-Zr
Phenix 11 at.%
[3-14] 2.5 at.% 7 at.%

2.5 at.% 3 [3-14]
U-19Pu-10Zr U-19Pu-10ZR-2MA-2RE U-19Pu-10ZR-5MA-5RE

U-19Pu-10ZR-5MA wt.% MA Np, Am, Cm RE Y, Ce, Nd, Gd

U-19Pu-10Zr MA [3-15]
IFR U-20Pu-10Zr-1.2Am-1.2Np wt.%

450W/cm 540 7.6 at.%
[3-16] FCCI

FP U-Pu-10wt.%Zr

AFC-1 ATR U-28Pu-4Am-2Np-30Zr U-27Pu-3Am-2Np-40Zr
U-34Pu-4Am-2Np-20Zr U-29Pu-7Am-30Zr 4 8 at.%

U-Pu-10wt.%Zr
[3-8]

3.3.2 
FP U-Pu-Zr

MA U-Pu-Zr
U-Pu-Zr

MA
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U-19Pu-10ZR-2MA-2RE U-19Pu-10ZR-5MA-5RE
U-19Pu-10Zr

[3-17] 2.5 at.%
[3-15]

MA 5 wt.% AFC-1
MA 6 7wt.% Zr 20 wt.%

AFC-2 [3-18]
Am Am

3.3.1. Phenix AFC-1
[3-8,3-19] Am

U-20Pu-10Zr-1.2Am-1.2Np
Am

[3-20] 1500 U-20Pu-10Zr-1.2Am-1.2Np Am 3 Mn
U-7.5Zr-1.5Mn [3-21] Mn

Am

3.3.3 
MA 5 wt.% U-Pu-Zr

Am
MA

FP U-Pu-Zr
5 10 wt.%

[3-17,3-18] MA
5 wt.% MA

FP
0.2 wt.%

3.3.4 
Am

5wt.% MA
MA MA

3.4 
3.4.1 

IFR 20 at.% 72%
U-19wt.%Pu-10wt.%Zr [3-1,3-2] U-Pu-Zr 72 75
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FFTF 14at.% U-10wt.%Zr 75%
[3-22] X441 [3-3] 70 75 85 U-Pu-Zr

11at.% 85
2 FP

10 20
FCMI [3-3]

3.4.2 
FCMI

85
11 at.% FCMI [3-3]

85 20 
at.% 72%
ALFUS 75 FCMI

20 at.% [3-11,3-23]

70%

70%

70% 75%

3.4.3 
15 at.% 75

72 75

3.4.4 
20 at.% 72%

FCMI
3 4

FCMI

3.5 
3.5.1 

IFR EBR-II 343mm
[3-1] FFTF 914mm 3 [3-24] FFTF
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165 mm U-10wt.%Zr
[3-24] EBR-II FFTF FP

[3-24] Phenix MA
2 5 cm 485 mm [3-18] 2.5

at.% MA EBR-II

ALFUS [3-15]

3.5.2 

FCMI FCMI
1244 mm FFTF

FFTF 1244 mm FCMI

1244 mm

1500 mm

3.5.3 

3.5.4 
1500 mm

1244mm
U-Pu-Zr
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3-1-1 U-Pu-Zr

3-1-2 U-Pu-Zr
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3-1-3 U-Pu-Zr

3-2-1 U-Pu-Zr Fe
Pu Pu/(U+Pu) [3-10]
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FaCT H18 Zr
MA

Pu-f
H18

[4-1] 4.1 4.1

4.1
(1) 

4.1.1 H18 [4-1]
H18

Zr MA

H18
3 150cm

H18 Zr
3 3 14wt% MA Pu

3
EBR-II 0.8mm

[4-2]
0.3 0.4MPa 0.4MPa

FaCT
ULOF

8$ FaCT 500W/cm
ODS 650
E>0.1MeV 5 1023n/cm2

155
TRU TRU [4-1]

MA TRU
60GWd/t 40

TRU [4-3,4-4] TRU Pu
TRU TRU

4.1.2 TRU TRU
MA TRU
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Am Cm
MA MA

U-Pu MA FP
FaCT FP 0.4vol.%

MA U-Pu
FP

TRU FP FaCT 0.6vol.%

 (2) 

( )
(a)

ADJ2000R[4-5]
(b)

2 RZ 70
MA 4.1.1

1 Pu Pu
1 0.2%

k/kk' Pu 2
Pu

(e)
(b) 2

RZ 70
0.96 0.99

1.04 0.98
MA 70

( )

H18

(a)
155

Tin Tmax-(Tmax-TinH18) Q QH18

Tin Tmax 650 TinH18

H18 395 Q
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QH18 H18 3,578MW
(b)

Cheng-Todoreas [4-6]

Fmax FmaxH18 qmax qmaxH18 Tmax TinH18 Tmax Tin

Fmax qmax

H18 H18 FmaxH18 34.8kg/s
qmaxH18 7.28MW

H18
7cm H18

FP H18

E>0.1MeV

LGP LGPH18 WHM A WHMH18 AH18

LGPH18 H18 153cm WHM 1
A

4.2
Pu-f

MA

4.2.1 
(1) 

H18 Zr MA

4.2.1
Zr TRU H18

TRU Zr H18
4.1.1 Zr 3

14wt%
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100 Zr 100 Zr
100 10 100 6

MA TRU TRU MA
0 5wt% MA

4.2.1 Zr
Zr

Zr
Zr Pu

Pu-f Zr
Zr

VD Zr 6wt%
Zr

Zr Zr
Pu

4.2.2
Zr

0.1MeV Zr
keV Zr

6wt% 1.6 2keV Zr 10wt%
2 3wt% 2 keV

Zr keV

Zr Zr

Zr

Zr
Pu

4.2.3 MA MA
MA

8$ MA MA
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(2) 
H18

1$ 8$ 0.8mm
4.2.4

15cm 1.5$ Pu 50wt%
1500W/cm

48cm 4$ 500W/cm
Pu 17.5wt% 1.0

5.8% k/kk’

87cm 6$
4 FaCT

550

150cm 7.5$
1.32 840

1MPa
4% k/kk’ 55GWd/t H18

40%

4.2.2 
4.2.1 MA

150cm
i)

ii) 2
4.2.5

48cm 4$
500W/cm

1.03
4.2.6

MA 8$ MA
MA 5wt% 8$

MA 5wt% MA
Pu-f

H18 745 25
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10

Pu-f

4.3
4.2.2 4.2.5 Zr

6 10wt% Zr 3wt%
FBR

4.3.1
150cm

4.2.1 1 6$ 87cm
1.13 0.4MPa 150cm

150cm 4.2.5

4.2.1
55GWd/t

Pu Pu 2
Pu 2

Pu Pu 1
Zr

Zr Pu 1
Pu 2 Pu 1

1 2 Pu 1 Pu 2

(1) 
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4.3.1
Pu 1 2

1.3
Pu 2 4.2.1

Zr Pu 1
10wt% 6wt% Pu 2

6wt% Zr Pu 2
Pu 1 Zr

Zr
Pu 2 Zr

Pu 1 0.3
55GWd/t 0.3

Pu 2 70GWd/t

Pu 1 Pu 2
Pu 2 1

4.3.2 4.3.3 Pu
1 Pu

2
Pu 1 2 20%
Pu 1 2

4.3.4 Pu Pu 1 Pu
2 Pu

4.3.1 Pu 1
250W/cm Pu 2

200W/cm Pu 2 Pu 1
2

E>0.1MeV 5 1023 n/cm2

Pu 1 850
Pu 2 1000

Pu 1 530
Pu 2 510 Pu 1

Pu 2
Pu 1 Pu 2

Pu 2 Pu 1
Pu 2 Pu

1 Pu 2
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0.85 0.5MPa

(2) 
0.3

4.3.5
Pu 1

Pu 2 1.30 1.33

Pu 1 Pu 2
Zr 0.2$

8$ Pu 1 0.9mm Pu
2 0.95mm Pu 2

Pu 2
Pu 1 55GWd/t Pu 2

65GWd/t Pu 2 Pu 1
Pu 2

Pu 1

Pu 2 8.5MW
Pu 1

10MW
Pu 2 Pu 1

Pu 2
0.95mm 0.4MPa

 (3) 
1 2

Pu 1 150cm 0.80mm

0.4MPa
Pu 2 Pu 1

Pu 1
Pu 2 1 2 Pu 2
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Pu
2

Pu 2 819
4.3.6 4.3.5 645

645 1.30 1.32 819 1.32 1.34

645 0.95mm
819 0.9mm

645 819
1.6 819 645

0.8 2
819 645 0.7

515
819 0.9mm 0.36MPa

1.32 0.8mm 0.44MPa
1.34

0.90mm
0.80mm

819 0.80, 0.85, 0.90mm 3
0.4MPa 4.3.1

1.33
0.80mm 4 5

0.90mm
819 0.9mm 0.36MPa

10%

0.90mm 0.30 5%
765

4.3.6 765
819
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Pu 7% 765 Pu 2

(4) 
Pu 2 Pu 1

4.3.7
6 3% k/kk’

1.35 3
519

6 3 4
0.44MPa

6 0.4MPa
Pu 2

4.3.2 150cm 1.34
Pu Pu-f 7.6 t/GWe 519

(5) Zr
4.2 Zr 3wt%

4.3.4

4.3.3 Zr 3wt%
Zr 3wt%

1.40 25.0
Zr 6wt% 15% Pu-f 7.6t/GWe Zr
6wt% 515 Zr 6wt%

4 3% k/kk’
Zr 3wt%

Pu-f
4.3.3 Pu-f

Zr
Pu-f Zr 3wt%

645
1.0mm 1.37

Zr 6wt% 5%
Pu-f 6.7t/GWe Zr 6wt%

12% 25.0
515 Zr 6wt%
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4
Zr 3wt%

Pu-f

4.3.2 
4.3.1 FBR

FBR

(1) 
FBR

N N(t) ln2/TD t (4.3.1) 
t=0 N(0) FBR

FBR TD

FBR FBR

Pu-f FBR Pu-f FBR Pu-f
FBR

N F/W t N(t) ln2/TD t   (4.3.2) 
F Pu-f W FBR Pu-f 1

Pu-f FBR 2 FBR
Pu-f 4.3.1

2 FS-II)[4-7] FBR
FBR Pu-f

FBR
FBR

(2) 
4.3.1 Zr 6wt% 745

0.9mm 1.34 Zr 3wt% 745
0.9mm 1.40 FS-II Na 1.10

58GWe 80GWe 96GWe

4.3.2
4.3.4 4.3.2 FBR

���������������������

����



Pu-f
FS-II 50tHM/y FS-II FBR

Pu-f 3.4t/y
1/2 1.7t/y Pu-f 2

Pu-f 4.3.8 a
b

Pu-f 3.4t/y Zr 6wt%
FS-II Na 3

4% FBR
FBR FBR

Zr 6wt%
Pu-f 7.6t/GWe FS-II 1.6

FS-II Na Zr
3wt%

CO2
FS-II

FS-II 5% CO2 11%
14% 12% 17% 19%

Pu-f 1.7t/y 4.3.2 1
Pu-f FBR

FS-II Na FBR
Zr 3wt% Pu-f

4.3.3(a) FBR
FS-II Zr 6wt%

15% Zr 3wt% 25% Pu-f
28%

FBR Pu-f

4.4
4.4.1 

4.2.1
48cm 4$ 500W/cm

0.2MPa
500W/cm

1.03
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4.4.1
4.4.1

5x1023n/cm2

Pu-f

Zr
Pu-f

Zr
3wt% (0.96 1.04 )

(7.9$ 7.7$)
Zr Pu-f

1 (3.1t/GWe  2.8t/GWe )
500W/cm

4.4.2 He
He FP

” ”
527 /372

He
72 75% 75%

650 372
CDF<0.5 176cm 132cm

275cm 234 cm
0.37MPa 0.32MPa

1.45mm 1.35mm
30% 31%

SASS

He
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4.1 H18
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 4.1.1  

 4.1.2  TRU

ALWR 60GWd/t TRU 40
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.2

.1
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4.3.1 Pu 2 819
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4.3.2
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4.3.3 Zr 3wt%

4.3.4
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4.4.1

TRU
wt% 6.0/6.0
vol% 0.6

331
mm 8.0
mm 1.45
cm 92
cm 176
cm 275

168/195/363
% 40.9
% (30.5)
% 23.2
% 35.9

MWth 3530
460
3

wt% 10.5/14.5
1.035
93.9

t/GWe 3.07
17.3

n/cm2 5.39E+23
498

3.63E 03
$ 7.9

Tdk/dT 3.29E 03
MPa 0.37

527
372

(0.6%) (0.6%)

=8.5% =7.0% 2 RZ

Na

[0.95]

500 [1.02] Na

FP

TRU
Zr /

/ /

GWd/t

Pu [Pu/HM] /
*1

Pu f

*3

*4

HM t/

*2 W/cm
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4.1 H18
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.1
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(a) (b)

(c) Pu (d)

(e) Pu-f (f) HM

 4.2.1  Zr 1/2

���������������������

����



(g) (h)

(i) (j)VD /

 4.2.1  Zr 2/2
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4.2.2 Zr

b

a

c keV

���������������������

����



(a) (b)

(c) Pu (d)

(e) Pu-f (f) HM

4.2.3 MA 1/2
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(g) (h)

(i) (j) VD = /

(k) MA

4.2.3 MA 2/2
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(a) (b)

(c) Pu (d)

(e) Pu-f (f) HM

4.2.4 1/2
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(g) (h)

(i) (j) VD =

(k) (l)

4.2.4 2/2
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150cm 150 /495 Pu 1
150cm 8.5mm 0.8mm

Zr = 10/6wt% = 75/75% Pu 8.7/8.7wt%
1.32 259W/cm
55GWd/t 1.0 MPa

E>0.1MeV 5E+23 n/cm2

Pu-f

Zr 6 10wt%

Zr

150cm 150 /495 Pu 1
150cm 8.5mm 0.8mm

Zr = 10/6wt% = 75/75% Pu 8.7/8.7wt%
1.32 259W/cm
55GWd/t 1.0 MPa

E>0.1MeV 5E+23 n/cm2

Pu-f

Zr 6 10wt%

Zr

4.2.5
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48cm 150 /495 Pu 1
48cm 8.5mm 0.8mm

Zr = 10/6wt% = 75/75% Pu 17.5/17.5wt%
0.775 494W/cm 5.76% k/kk
129GWd/t 0.2 MPa

E>0.1MeV 5E+23 n/cm2

Zr 6 10wt%

Zr

Pu 17wt%@Zr 3wt%

8.5mm
500W/cm

Pu 20wt%

48cm 150 /495 Pu 1
48cm 8.5mm 0.8mm

Zr = 10/6wt% = 75/75% Pu 17.5/17.5wt%
0.775 494W/cm 5.76% k/kk
129GWd/t 0.2 MPa

E>0.1MeV 5E+23 n/cm2

Zr 6 10wt%

Zr

Pu 17wt%@Zr 3wt%

8.5mm
500W/cm

Pu 20wt%

4.2.6
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(a) (b)

(c) (d)

(e) (f)

(g) (h)
4.3.1
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4.3.2 Pu 1 Pu 2 E>0.1MeV

BOEC (2-region)

BOEC (1-region)

EOEC (2-region)

EOEC (1-region)

4.3.3 Pu 1 Pu 2
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4.3.4 Pu 1 Pu 2 Pu
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(a) (b)

(c) (d)

(e) (f)

4.3.5
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(a) (b)

(c) (d) /

(e) (f)
4.3.6
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(a) (b)

(c) (d)

(e) (f) Pu-f

4.3.7 1/2
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(g) (h)
4.3.7 2/2
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a Pu-f 3.4t/y

b Pu-f 1.7t/y
4.3.8

���������������������

����



>1.03

Zr 6 10wt%

Zr

500W/cm

500W/cm 0.4MPa

8$

48cm 150 /495 Pu 1
48cm 8.5mm 0.8mm

Zr = 10/6wt% = 75/75% Pu 17.5/17.5wt%
0.775 494W/cm 5.76% k/kk
129GWd/t 0.2 MPa

E>0.1MeV 5E+23 n/cm2

>1.03

Zr 6 10wt%

Zr

500W/cm

500W/cm 0.4MPa

8$

48cm 150 /495 Pu 1
48cm 8.5mm 0.8mm

Zr = 10/6wt% = 75/75% Pu 17.5/17.5wt%
0.775 494W/cm 5.76% k/kk
129GWd/t 0.2 MPa

E>0.1MeV 5E+23 n/cm2

4.4.1
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5. FaCT

5.1 
FaCT

CANIS [5-1,5-2]
P

P/F CANIS 150
kW JAEA

(a)

(b) FPS(*)

(*) FPS Full Power Second

 (c) 
(d)

P0 P0 P0

P/F P - P/F

5.2 CANIS
(1) CANIS

CANIS

CANIS 5.2.1
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IHX

FP

SIMPLE
IPSA

Kganove[5-3]

FP FP
ALFUS[5-4] ALFUS

FP CANIS

step1

step2
ALFUS FP

step3

step4
1 1

step5

step6
extrusion
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step7

step8

step9

step10
step4

(2) 

Pu FP ALFUS ALFUS
CANIS

FP
FP

FP

(3) 
4

(a) (1)
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(b) (2)

(c)

(d) extrusion

(a) (b)
CDF

CDF

(4) 
CANIS extrusion dispersion

extrusion

(a) extrusion
extrusion

FP

extrusion
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(b) dispersion
dispersion FP

2

FP

Fauske

Fauske

5.3 
(1) 

150 kW
5.3.1 5.3.2 5.3.3 [5-5,5-6]

U-Pu-Zr MA

[5-5] MA

5.3.1 37
276 138 162

22 12 3 1
38

(2) 

ULOF
5.5

[5-5]
CANIS

[5-7]
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7.4
8 8/7.4

1000
1200

1200
1250 150

1000 1200 1250

(3) 
1200 5.3.2

5.3.5 5.46
100

1$ 0.742$

7.36$

5.3.6
5.3.7

1.4
5.3.4 5.3.5

(4) 
5.3.4 5.3.5

12$ 1250

5.3.8
5.3.9 5m/s

[5-4] 10$
8$
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(5) 
H12

parametric H13

mechanistic
2.0* 5.0m/s 3.46

0.999
25%

50% 10% 5.3.6

FP 10%

(6) 

1,200
5.3.7 P/F

6.5%
23.9%

5.3.8
17.3 17.6 18.5 19.8

5.3.10 5.3.11 5.3.12

5.3.13

5.3.14 5.3.15

                                                 
*
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5.3.9
TOUT P/F 5.3.10

19.5
2.5$

1.64$ 66%
P/F 1.086 P/F

zone2
zone1 2

5.4 
(1) 

FS I H12 H13

BREST

Na
MWd/t BREST

H12
H13 H12 50 kW

FS

5.4.1 5.4.3

5.4.4 7.2$
5.7$

5 6
5

 (2) 
5.4.1

MW
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5.4.5 5.4.7 P/F
P

P/F P P/F P

20ch 20ch
P/F

P/F P

5.4.2 5cm
46 45

5.4.8 P/F 5.4.3
510 P/F

(3) 
CANIS FP

FP
40GWd/t

 (4) 

1. ATWS ULOF
2. 5.5
3.

HT-9

4. 1200

5. (a)

(5) 
5.4.9 P/F P

ch.1 12.654 12.963
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13.812 14.823

5.4.4
14.855 0.962$

46P0

5.4.5

5.4.6 14.8 14.9

5.4.7

4.28$

1250 5.4.8
80P0

5.4.9 1100 1250

5.4.10 5.4.11

extrusion

extrusion extrusion
dispersion 3.86P0

0.605$
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5.5 FaCT
(1) 

5.5.1~ 5.5.5 5.5.1~ 5.5.2

(2) 
ULOF
1. 75cm
2. 200W/cm
3. P/F
4.

1.

CANIS

2. 4.

(3) 
P/F

P/F 5.5.3
P/F

5.3 5.4

6.2$

 (4) P-P/F
5.5.6 P/F

P/F

P/F
P/F P/F

5.5.4 P/F P P/F
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1.0 6MW

7MW

(5) 

dispersion
5.4.10 5.4.11

dispersion
extrusion extrusion

extrusion

extrusion
extrusion

FP

5.6 
ULOF

dispersion extrusion
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 5.3.1

 5.3.2

 5.3.3
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 5.3.4

 5.3.5

 5.3.6

*1 3.46P0 -12$/s
50% 3.48P0 -12$/s
10% 8.20P0 -8$/s

1 25%
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 5
.3

.7

N
A

S
N

PN
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 5.3.8
Net ($) ($)

3.46P0 1 0.668 5.12 
4.91P0 1.42 0.749 5.16 
10.1P0 2.92 0.825 6.29 
39.0P0 11.3 0.933 6.71 

 5.3.9 P/F

Tout
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 5.3.10
Ch. No. P/F boiling dryout dispersion

1 1.3662 17.30 18.66 19.50
2 1.3503 0.52 0.24 0.20
3 1.3425 0.65 0.42 0.26
4 1.3378 0.87 0.65 0.34
5 1.3120 1.54 0.97 0.88
6 1.3004 1.73 1.03 1.09
7 1.2814 1.97 1.16 2.14
8 1.2577 2.13 1.25
9 1.2350 2.28 1.37
10 1.1925 2.40 1.55
11 1.1774 2.65 1.88
12 1.1718 3.49
13 1.1700 2.54 1.66
14 1.1447
15 1.1440 3.55
16 1.1392 2.93 2.40
17 1.1374 2.68 1.86
18 1.1306 2.95
19 1.1258 2.68 1.90
20 1.1250 3.05
21 1.1146 2.76 2.00
22 1.0661

Ch.1
Ch.1
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 5.4.1

 5.4.2

���������������������

����



 5.4.3

 5.4.4

 5.4.5

$
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 5.4.6

 5.4.7(1) (1)
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 5.4.7(2) (2)

 5.4.7(3) (3)
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 5.4.8

 5.4.9
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 5.5.1
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 5.5.2 H18

 5.5.3 H18
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 5.5.4
H18

 5.5.5 H18
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 5.5.6

Power P/F Flow Power P/F_1 P/F_2
(MW) (-) (kg/s) (MW) (MJ/kg) (-)

1 6.325 1.013 18 12 5 30.6 6.946 0.2270 1.1160
2 6.082 1.072 12 24 2 27.9 6.333 0.2270 1.1160
3 7.354 1.039 20 24 2 27.9 6.333 0.2270 1.1160
4 6.930 1.042 25 33 5 30.6 6.929 0.2264 1.1133
5 6.604 1.061 27 33 6 28.5 6.453 0.2264 1.1132
6 6.010 1.037 9 39 5 30.6 6.928 0.2264 1.1131
7 5.151 0.959 8 42 6 28.5 6.452 0.2264 1.1130
8 4.035 0.890 16 36 2 27.9 6.312 0.2262 1.1123
9 3.412 0.860 16 14 5 30.6 6.919 0.2261 1.1117

10 2.543 0.796 17 9 6 28.5 6.440 0.2260 1.1110
11 1.991 0.796 7 33 5 30.6 6.903 0.2256 1.1091

23 39 5 30.6 6.901 0.2255 1.1088
19 15 5 30.6 6.900 0.2255 1.1086

7 39 6 28.5 6.412 0.2250 1.1061
26 36 6 28.5 6.412 0.2250 1.1061

6 36 6 28.5 6.404 0.2247 1.1047
25 39 6 28.5 6.404 0.2247 1.1047
20 18 2 27.9 6.262 0.2244 1.1035

8 30 5 30.6 6.856 0.2241 1.1016
21 39 5 30.6 6.852 0.2239 1.1009

7 27 4 32.7 7.321 0.2239 1.1007
16 12 5 30.6 6.847 0.2238 1.1001
20 42 4 32.7 7.315 0.2237 1.0998

X Y Flow
RegionRegion
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 5.2.1 CANIS

 5.3.1 CANIS
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Max. Power:5.46Po

Max. Net Reactivity:0.742$

 5.3.2 
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Middle Size

(1)

Large Size

(2)
 5.4.3 P/F
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46.07Po
14.8565

0.0 14.00 1.0ms
14.60 0.5ms
14.75 0.2ms
14.90 0.1ms
15.00 0.5ms
30.00 1.0ms
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