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Abstract

From the transmutation’s point of view, MAs and FPs which are needed for designing
Transmutor are added to the original KAFAX-F22's library for each ENDF/B-VI and
JENDL3 evaluated library. By using DANTSYS which is discrete ordinate code, I compared
the k wvalues of the experiment’'s data and central reaction rate ratio in Uranium and
Plutonium’s library. In the comparison of k values, the maximum difference was 1700pcm, but
it was a satisfying result that the central reaction rate ratio’s difference is less than 5%. 1
verified GODIVA and ZPR3-11 which are Uranium Core and VERA11A and JEZEBEL which
are Plutonium Core as recommended by CSEWG. MAs sample’s reactivity calculated by using
JEZEBEL and FLATTOP for verifying MAs. Lastly, A pseudo benchmark problem was made
which is composed with mixture of the fast reactor condition which uses a Pb-Bi coolant.
Compared with k-eff by using MCNP and DANTSYS code. The result which show the least
difference was DANTSYS calculation using the library based ENDF/B-VI and it was

downward evaluated as 354pcm.
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¥.1 Master library 7]53¥ KAFAX-F22 SET

ag @z | OP NEW KAFAX-F22 9 gz | O NEW KAFAX-F22 I I NEW KAFAX-F22
wsl m | FAFA | KAFA | KAFA | KAFA [y p [ BAFA | KAFA [ KAFA | KAFA |y 1p KAFA | KAFA | KAFA
XF22 1 x-1 | X2 | X3 XF2 ] x1 | X2 | X3
1| hl |JEFF22 41 | cunat | JEFF2.2 81| pu236 | X
2 h2 |JEFF2.2 42 | ganat | JEFF2.2 82| pu238 |JEFF2.2
3| he3 |JEFF22 43| y89 |JEFF2.2 83 | pu239 | JEFF2.2
4| hed |JEFF22 44 | zmat | JEFF2.2 84 | pu240 | JEFF2.2
5| li6 |JEFF22 45 | nb93 |JEFF22 85 | pu241 | JEFF2.2
6| 17 |JEFF22 46 | monat | JEFF2.2 86 | pu242 | JEFF2.2
7| be9 |JEFF22 47 | ag107 | JEFF2.2 87 | am241 | JEFF2.2
8| blo |JEFF22 48 | ag109 | JEFF2.2 88 | am242 | JEFF2.2
o b1t [JEFF22 49| cdnat | JEFF2.2 89 amrj42 JEFF2.2
10| cnat |JEFF2.2 50 | snnat | JEFF2.2 90 | am243 | JEFF2.2
11| nl4 |JEFF22 51 | eul51 | JEFF2.2 91 | cm242 | JEFF2.2
12| ni5 |JEFF22 52 | eul53 | JEFF2.2 92 | cm243 | JEFF2.2
13| ol6 |JEFF22 53 | gd152 | JEFF2.2 93 | cm244 | JEFF2.2
14| 19 |JEFF22 54 | gd154 | JEFF2.2 94 | cm245 | JEFF2.2
15| na23 |JEFF22 55 | gd155 | JEFF2.2 95 | cm246 | JEFF2.2
16 | mgnat | JEFF2.2 56 | 2d156 | JEFF2.2 96 | cm247 | JEFF2.2
17| al27 |JEFF22 57 | 2d157 | JEFF2.2 97 | cm248 | JEFF2.2 JEFF2.2
18| sinat |JEFF2.2 58 | gd158 | JEFF2.2 98| cf252 | JEFF2.2
19| p31 |JEFF22 59 | 2d160 | JEFF2.2 99| se79 | X
20| clnat |JEFF2.2 P 60 | tal8l | JEFF2.2 JEFF2.2 100| sr90 X
21| ard0 |JEFF22 61 | w182 | JEFF2.2 101| 2r93 X
22| knat |JEFF2.2 62 | wi83 | JEFF2.2 102| nb94 | X
23| canat |JEFF2.2 63 | w184 | JEFF2.2 103| 99 X
24| tinat |JEFF2.2 64 | w186 | JEFF2.2 104 pd107 | X e
25| vnat |JEFF2.2 65 | rel85 | JEFF2.2 105) n126 | X
26| 50 |JEFF2.2 66 | re187 | JEFF2.2 106| 129 X
27| 52 |JEFF22 67 | au197 | JEFF2.2 107 es135 | X
28| cr53 |JEFF22 68 | pbnat | JEFF2.2 108 es137 | X
29| cr54 |JEFF22 69 | bi209 | JEFF2.2 109| smi51 | X
30| mn55 |JEFF2.2 70 | th232 | JEFF2.2
31| fe54 |JEFF22 71 | pa233 | JEFF2.2
32| fe56 |JEFF2.2 72 | u232 |JEFF2.2
33| fe57 |JEFF2.2 73| u233 |JEFF2.2
34| fe58 |JEFF2.2 74 | u234 |JEFF2.2
35| co59 |JEFF2.2 75| u235 |JEFF2.2
36| ni58 |JEFF2.2 76 | u236 |JEFF2.2
37| ni60 |JEFF2.2 77| u237 |JEFF2.2
38| ni6l |JEFF2.2 78 | u238 |JEFF22
39| ni62 |JEFF22 79 | np237 | JEFF2.2
40| ni64 |JEFF2.2 80 | np238 | JEFF2.2 JEFF2.2




3.2 Shell Modelel ™3 GODIVA ¢ 4 22 2 A9
) Radius U Mass U-235 )
Region Concentration(atoms/barn-cm)
(cm) (kg) Content(wt%)

U-234 4.9357E-4

Shell#1 1.0216 0.084 93.26 U-235 4.4936E-2

U-238 2.7213E-3

U-234 4.9357E-4

Shell#2 6.2809 19.426 93.90 U-235 4.5244E-2

U-238 2.4168E-3

U-234 4.9357E-4

Shell#3 7.7525 17.065 93.95 U-235 4.5268E-2

U-238 2.3930E-3

U-234 4.9357E-4

Shell#4 8.2527 7.438 93.58 U-235 4.5090E-2

U-238 2.5690E-3

U-234 4.9357E-4

Shell#5 8.7062 7.754 93.89 U-235 4.5239E-2

U-238 2.4215E-3

U-234 4.8974E-4

Shell#6 8.7499 0.780 93.86 U-235 4A874E-2

U-238 2.4169E-3

3.3 GODIVA®] CSEWG A3 data ¥ ONEDANT A3}
Quantity Experiment KAFAX-1 KAFAX-2 KAFAX-3
(JEFF) (ENDE/B-VID) (JENDL3)

Keff 1.0000 0.9956(-440pcm) [0.9970(-300pcm)] 1.0020(200pcm)
F28/F25 0.1643 0.1603(-2.43%) | 0.1605(-2.31%) | 0.1593(-3.04%)
F23/F25 1.5900 1.5380(-3.27%) | 1.5390(-3.21%6) | 1.5220(-4.28%)
F37/F25 0.8516 0.8168(-4.09%) | 0.8288(-2.68%) 0.8376(-1.6%)
F49/F25 1.4150 1.3950(-1.41%6) | 1.3870(~-1.98%) | 1.3780(-2.61%)

¥.4 7ZPR3-11 Critical Assembly®] 74 &4 2 A

Number Density(#/barn-cm)

Material Core Reflector
(31.61cmD) (30.00cm!)
U-234 0.000046
U-235 0.004567 0.000089
U-236 0.000019
U-238 0.034373 0.040025
Cr 0.001486 0.001196
Fe 0.005681 0.004925
Ni 0.000718 0.000536
Mn 0.000208 0.000111




3.5 ZPR3-11¢] CSEWG 43 data 3 ONEDANT Z 3}

) ) KAFAX-1 KAFAX-2 KAFAX-3
Quantity Experiment

(JEFF) (ENDF.B-VI) (JENDL3)
Keff 1.000 1.0040(400pcm) | 1.0130(1300pcm) | 0.9946(-540pcm)
F28/F25 0.038 0.0374(-1.58%) 0.0383(0.79%) 0.0362(-4.74%)
F49/F25 1.190 1.1560(-2.86%) 1.1650(-2.1%) 1.1500(-3.36%)
F40/F25 0.340 0.3333(-1.97%) 0.3572( 5.06%) 0.3279(-3.56%)
C28/F25 0.112 0.1081(-3.48%) 0.1071(-4.38%) | 0.1086(-3.04%)
C28/F49 0.0941 0.0935(-0.64%) 0.0919(-2.34%) | 0.0945( 0.43%)

3.6 JEZEBEL Critical Assembly®] 74 =4 % Al

Number Density (#/barn-cm)

Material Core
(1-d radius 6.3849cm)
Pu-239 0.037047
Pu-240 0.0017512
Pu-241 0.00011674
Ga 0.0013752

3.7 JEZEBEL® CSEWG A% data ¥ ONEDANT Z 3}

— T RAFAX-1 KATAX -2 KATAX-3
uanuty Xpernmen (IEFF) (ENDE/B-VI) (IENDL3)
Kell 1.000 0.9943(-570pcm) | 0.9971(-290pcm) | 0.9958(-420pcm)
F28/F25 0.2133 0.1997(-6.38%) | 0.2082(-2.39%) | 0.2084(-2.30%)
F23/F25 1.5780 1.5240(-3.42%) | 1.5280(-3.17%) | 1.5040(~4.69%)
F37/F25 0.9835 0.9163(-6.83%) | 0.9617(-2.22%) | 0.9574(-2.65%)
F49/F25 1.4610 1.4280(=2.26%) | 1.4280(=2.26%) | 1.4180(=2.94%)




3E.9 VERA-11A°%] CSEWG 437 data

3.8 VERALIA Critical Assembly®] 74 =%

Number
Density(#/barn-cm)
Material Core Reflector
(13.99cmb) (43.00cm?)
U-235 0.000250
U-238 0.03440
Pu-239 0.007213
Pu-240 0.000370
Pu-241 0.000028
C 0.046204
Cr 0.001579 0.00170
Fe 0.006084 0.00650
Ni 0.000665 0.000710
Cu 0.007402
Ga 0.000449
Sn 0.000043
Pb 0.000035

2 ONEDANT 43}

Quanti E ) KAFAX-1 KAFAX-2 KAFAX-3
vantity xperiment (JEFF) (ENDE/B-VI) (JENDL3)
Keff 1.000 0.9837(-1630pcm) | 0.9938(-620pcm) |0.9830(-1700pcm)

F28/F25 0.077 0.0774( 0.52%) | 0.0794( 3.12%) | 0.0807( 4.81%)

F49/F25 1.070 1.1060( 3.36%) | 1.1020( 2.99%) | 1.1110( 3.83%)

F40/F25 0.475 0.4537(-4.48%) | 0.4668(-1.73%) | 0.4621(-2.72%)




#.10 JEZEBELS o]

23 Cm-244 A=

AR, (T /g) N
Lib Cod K ee(Cm244) eff eff 53 %
orary o [fetrm (P3S16) sy |
Experiment - 5.23 -
ENDF/B-VI| MCNP 5.32+0.10(1.72%)
27Group LANL
ONEDANT | 0.999885 - 5.98(14.34%)
ENDF/B-IV
Kﬁgﬁ%ﬁ‘l ONEDANT | 099414 | 575(994%) | 5.75(9.94%)
RAFAX 2 : -
(DR vp| ONEDANT | 099681 | 617017.97%) | 573956%) | KHU
KAFAX 3 ) .
D, | ONEDANT | 0998172 | 555(612%) | 550(5.16%)

¥.11 FLATTOP near-Critical Assembly? +4 &3

Sample(wt.%) FLATTOP Pu
Isotope
Sample A HEU Core(wt.%)
U-234 - 1.1 -
U-235 - 93.2 -
U-236 - 0.2 -
U-238 - 55 -
Sample A 99.87 - -
Pu-239 - - 94.90
Pu-240 - - 4.80
Pu-241 - - 0.30
Impurities 0.13 - -
Density(g/cm3) 20.45 18.61 15.53




3%.12 FLATTOPS ©] &% Np-237 3%

lerary COde KHEU KND*237 KVOld A KHEU7 A KND—237 Z’: 83 Z]—
6
Experiment - - . -
40 + 040 ¢
ENDF/B-V MCNP - - - 523 +£ 097 ¢
ENDFEF/B-VI MCNP - - - 456 + 004 ¢ LANL
27Group
ONEDANT | 0.999100 0.998866 - 850 ¢ ( 32.8%)
ENDF/B-1V
ONEDANT 0.983973 0.983425 0.981532 20.52 ¢ (220.63%)
KAFAX-1 | (P3516) ' ' ' ' o
(JEFF) ONEDANT
0.982931 0.982388 0.980501 20.37 ¢ (218.28%)
(P3S48)
ONEDANT 1.0007344 1.0004543 0.99834587 [10.13 ¢ ( 58.28%)
KAFAX-2 | (p3s16) | ' ' ' B
- ONEDANT
(ENDE/B-VI) 0.9996799 0.99940274 0.99730173 [10.15 ¢ ( 58.59%)
(P3548)
ONEDANT 0.989653 0.989212 0.987198 16.32 ¢ ( 155%)
KAFAX-3 | (P3516) ' ' ' ' ’
ONEDANT
(JENDL3) 0.983601 0.988164 0.986157 16.21 ¢ (153.28%)
(P3548)
¥.13 FLATTOPS °] &3 Am A5
Library CODE Ak gy — Ak yon| Ak gy — Ak o
ENDEF/B-V MCNP -20.22 ¢ -7354 ¢
ENDF/B-VI MCNP 216 ¢ -49.72 ¢
KAFAX-1
ONEDANT -10.66 ¢ 1748 ¢
(JEFF)
KAFAX-2
ONEDANT -2314 ¢ 579 ¢
(ENDE/B-VI)
KAKFAX-3
ONEDANT -1722 ¢ 1271 ¢
(JENDL3)




.14 FLATTOPS ©] &3 Cm #H%

Cm242 | Cm243 | Cm244 | Cm245 | Cm246

Lib CODE
raty ARCE) | ARCE) | ARCE) | ARCE) | ARCE)
ENDF/B-V MCNP 38.25 - 86.48 - -
ENDF/B-VI MCNP 6158 | 241.88 | 92.83 | 199.83 | &86.01
KAFAX-1
ONEDANT 79.40 | 24755 | 68.05 | 251.59 | 55.51
(JEFF)
KAFAX-2
ONEDANT 6.1 -86.56 | 82.12 | 178.08 | 58.86
(ENDF/B-VI)
KAKFAX-3
ONEDANT 112.01 | 149.83 | 63.58 | 168.18 | 24.04
(JENDL3)

3£.15 Pb-Bi ¥4 =19 ASEA 4 =4

. . NumberDensity . . NumberDensity
Material | isotope Material | isotope
#/barn-cm #/barn-cm

Th232 1.79E-10 Cm246 2.63E-05

Pa233 4.95E-13 Fuel Zrnat 1.04E-02

U233 4.16E-09 Feb4 2.29E-03

Uzsd | 83405 Fe56 3.61E-02
U235 4.73E-05

U238 2.05E-02 Feb8 1.30E-04

Np237 3.63E-04 Ni58 1.47E-04

Pu238 391E-04 Ni60 5.69E-05

Pu239 3.94E-03 . Ni61 2.58E-06

Fuel — om0 108E 03 |C1adding (e 7.94E 06

Pu241 9.02E-04 Ni64 2.26E-06

Pu242 1.11E-03 Crb0 2.54E-04

Am?241 1.66E-05 Cr52 4.93E-03

Am?242 1.11E-09 Crb3 5.62E-04

Am?243 3.03E-04 Crb4 1.40E-04

Cm?242 1.01E-06 Monat 2.66E-04

Cm?243 1.33E-07 Mn55 9.28E-05

Cm?244 2.53E-04 Coolant Pbnat 1.41E-02

Cm?245 4.64E-05 Bi209 1.74E-02

¥%.16 Pb-Bi Wzt Z7e) Aol MCNP4bet TWODANT k 3t vl

TRANSX/TWODANT
MCNP
(pcm)

KAFAX-1 KAFAX-2 KAFAX-3
ENDF/B-V (JEFF3) (ENDF/B-VI) (JENDL3.3)

P3S16 P3S16 P3S16

1.63995 1.66693 1.64723

1.66339 £ 0.00048

(2344pcm) (-354pcm) (1616pcm)




KAFAX F22
(Pn Cross Section)

INPUT
ot :{gﬁ s

==

1SOTXS
(Sn Cross Section)

@
Criticality Cal.

% 1 2= FLOWCHART

7% 2 Infinite Cell Design for 19 3 Infinite Cell Design for
MCNP TWODANT



	분과별 논제 및 발표자

