
- 500MWe 

. 

90W/cc 

. 30

. 30

3%dk , 200MWD/kg , 400W/cc 

. , , , 

. 30 2.04% 

. 

15.2E+23n/cm
2
 4 .



GEN-IV . 

. 

30 . 

[1,2,3]. 

. 500MWe 

(90W/cc ) , , , 

. 

- . - , 

. . 

2m/sec 

[4,5]. 500MWe 30

- .  

TRU TRU-U-10Zr 

. . 

. 

75% smear density . 

-

. -

1670 . 

. 

.

- 30

- .

- 200MWD/kg .

- 4% .

- 400W/cc .

- 90W/cc .

- 0.5 .

4.0E+23 n/cm 2 . -



guide tube
0.15 . 

BREST-300 [4]
. . 

JEF2.2 KAFAX-F22 [6] TRANSX [7]
ISOTXS 

. TWODANT 9
. REBUS-3 [8] . 

cladding
. 

.

500MWe/1379MWth 
. [9] 70cm 

.  . (
) 120cm

. 120cm 21.2cm 
. 1 30

. Driver fuel 
, Driver fuel 
. . HT-9 5%, 

- 95% . B4C 
. 2 .

1 1



Bond Region

Upper Fission
Gas PlenumUpper Gas Plenum

B
4C Region

USS Fuel Region

Lower HT-9 Shield

B
4
C 

Region

Upper 
Fission 

Gas 
Plenum

Lower HT-9 
Shield

Blanket Fuel
(Inner)

Lower 
HT-9 
Shield

Control
Rod 
Fuel 

Region

Bond Region

Upper Fission
Gas Plenum

Bond

Upper 
Fission 

Gas 
Plenum

Bond Region

Upper Fission 
Gas Plenum

Reflector

Upper 
Gas 

Plenum

Lower HT-9
Shield

Driver Fuel
(Inner)

Lower 
HT-9 
Shield

Blanket
Fuel

(Outer)

Lower HT-9 
Shield

Driver Fuel
(Outer)

Lower 
HT-9 
Shield

B
4
C 

Region

130cm

120cm

20cm

140cm

2 

. . 1

. 

, , TRU . TRU 

heavy metal TRU . 3

(V b) 0.46 TRU 30

. TRU 

. 

 

TRU weight percent

14.5 15.0 15.5 16.0 16.5 17.0

B
ur

nu
p 

re
ac

ti
vi

ty
 s

w
in

g 
(%

dk
)

2.50

2.75

3.00

3.25

3.50

3.75

4.00

4.25

4.50

Vf=0.46

Vf=0.45

Vf=0.44

Vf=0.42

Vf=0.41

Vf=0.40

Vf=0.39

Vf=0.38

  

EFPYs

0 5 10 15 20 25 30

E
ig

en
va

lu
e

0.99

1.00

1.01

1.02

1.03

1.04

1.05

Vf=0.46

Vf=0.45

Vf=0.44

Vf=0.43

Vf=0.42

Vf=0.41

    3 TRU 4 

           (Vb=0.46)                 (Vb=0.46)

3 TRU 

V f=0.40 . 

. 4 TRU 

30 . 4



30 . TRU 

. 

. V f=0.42 

. 5, 6 Vb=0.47 

(V f) TRU TRU 

. 5 Vb=0.47 TRU 

Vb=0.46 . 

V f =0.39 . Vb=0.46 

. 7, 8 Vb=0.48 TRU 

TRU . 8 V f =0.40 

1.0 30

.

TRU weight percent

16.0 16.2 16.4 16.6 16.8 17.0 17.2

B
ur

nu
p 

re
ac

tiv
ity

 s
w

in
g 

(%
dk

)

2.00

2.25

2.50

2.75

3.00

3.25

3.50

3.75

4.00

4.25

4.50

Vf=0.41

Vf=0.40

Vf=0.39

Vf=0.38

Vf=0.37

Vf=0.35

          

EFPYs

0 5 10 15 20 25 30

E
ig

en
va

lu
e

0.98

0.99

1.00

1.01

1.02

1.03

Vf=0.41

Vf=0.40

Vf=0.39

Vf=0.38

5 TRU 6 

       (Vb=0.47)                          (Vb=0.47) 

V b=0.48 7 Vb=0.47

V f =0.39 . Vb=0.46, 47 . 

0.40 8 1.0 

30 . Vb=0.48, V f =0.39 . 

TRU 16.4% 30 2.086% . 

. 9

. 

. 1 TRU 

.



TRU weight percent

16.2 16.4 16.6 16.8 17.0 17.2

B
ur

nu
p 

re
ac

tiv
ity

 s
w

in
g 

(%
dk

)

2.0

2.2

2.4

2.6
Vf=0.40

Vf=0.39

Vf=0.38

Vf=0.37

EFPYs

0 5 10 15 20 25 30

K
ef

f

0.990

0.995

1.000

1.005

1.010

1.015

1.020

1.025

Vf=0.37

Vf=0.38

Vf=0.39

Vf=0.40

   7 TRU 8 

 

Fuel volume fraction

0.34 0.36 0.38 0.40 0.42 0.44 0.46 0.48

B
ur

nu
p 

re
ac

ti
vi

ty
 s

w
in

g 
(%

dk
)

2.00

2.25

2.50

2.75

3.00

3.25

Vb=0.46

Vb=0.47

Vb=0.48

TRU weight percent of inner core

15.0 15.2 15.4 15.6 15.8 16.0 16.2 16.4

B
ur

nu
p 

re
ac

ti
vi

ty
 s

w
in

g 
(%

dk
)

2.02

2.04

2.06

2.08

2.10

2.12

2.14

2.16

2.18

       9  10  TRU 

               

1 TRU 

(Vb) (Vf)
 TRU 

(wt%) (%dk)

0.46

0.43
0.42
0.41
0.40
0.39

15.6
15.9
15.9
16.1
16.3

2.765
2.612
2.565
2.537
2.622

0.47

0.40
0.39
0.38
0.37
0.35

16.3
16.4
16.6
16.7
17.0

2.319
2.296
2.383
2.496
2.921

0.48

0.40
0.39
0.38
0.37

16.4
16.6
16.8
17.0

2.086
2.028
2.117
2.192



Vb=0.48, V f =0.39

. 

. 10 TRU 

16.4% TRU 

. TRU 15.2% 

TRU 17.34% . 2.04% 

2.086% . / /

0.40/0.45/0.15 0.48/0.37/0.15 / TRU 

15.2%/17.34% .

 6.0 

1 1 / /

. 2 . 

366W/cc 400W/cc 219MWD/kg 

200MWD/kg . Fissile 6.6%

10% . U-238

capture Pu-239 9.6% . 

fissile 90% 81% 

. 1464kg (20%) 2508kg 

. 340kg (46.4%) . 

26.9kg . 

. 30 1.52E+24 n/cm 2 

. 

4.0E+23 n/cm
2
 4 recladding . 

. 0.622%dk . 

100% . 

1.239%dk . 

1.8%dk 

. 

.



2 

 

EFPYs

0 5 10 15 20 25 30

1.00

1.05

1.10

1.15

1.20

Keff

Conversion ratio

 

EFPYs

0 5 10 15 20 25 30

Pe
ak

 p
ow

er
 d

en
si

ty
 (

W
/c

c)

0

50

100

150

200

250

300

350

400

Total core
Inner core
Outer core
Inner blanket
Outer blanket

  11 12 



EFPYs

0 5 10 15 20 25 30

Po
w

er
 (

W
)

0.00

2.00e+7

4.00e+7

6.00e+7

8.00e+7

1.00e+8

1.20e+8

1.40e+8

1.60e+8

Inner core
Outer core
Inner blanket
Outer blanket

   

EFPYs

0 5 10 15 20 25 30

F
is

si
le

 e
nr

ic
hm

en
t

0.00

0.02

0.04

0.06

0.08

0.10

0.12

Total core
Driver fuel
Blanket

  13 (W) 14 Fissile 

 

EFPYs

0 5 10 15 20 25 30

M
as

s 
(k

g)

0

50

100

150

200

250

300

Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
MA

EFPYs

0 5 10 15 20 25 30

M
as

s 
(k

g)

0

100

200

300

Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
MA

15 PU/MA 16 PU/MA

EFPYs

0 5 10 15 20 25 30

E
F

P
Y

s

5.0e+1

1.0e+2

1.5e+2

2.0e+2

Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
MA

EFPYs

0 5 10 15 20 25 30

M
as

s 
(k

g)

0

20

40

60

80

100

120

140

160

Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
MA

17 PU/MA 18 PU/MA

11 . 

24 . 

. 1

. 12 . 



MOC . 

. 13

. 10 26

. . 14 heavy 

metal fissile . 11% 10

10% . U-238

Pu-239 . 

. 15, 16 , 

. 1/6 

6 . Pu-239 9

. 

160.2kg 306kg . Pu-238

. Pu-240 34.7kg 

26kg . Pu-241 , 301kg, 447kg . 

Pu-242 2.22kg, 9.36kg . , 

163.2kg, 177kg . 17, 19

, 

. . Pu-239, Pu-240 

. Pu-239 1116kg 

15 22

. 

7.0 

30 . 

. , TRU , 

30 . 

30 2.04% . , 

219.7MWD/kg, 366W/cc . 

15.2E+23 n/cm2 3.0E+23

. 4 .




	분과별 논제 및 발표자

