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Criticality Data of Water-Reflected and

-Moderated Homogeneous Mixed Oxide Fuel
Yuichi KOMURD and Tomohiro SAKAL®
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Critical masses and volumes, and subcritical mass and volume limits of water-reflected
and -moderated homogeneous MOX fuel were calculated using the Monte Carlo code MULTI-
KENO-3.0 with the 137-group MGCL-J3 library in the nuclear criticality safety code
system JACS. The subcritical mass limits showed good consistency with those tabulated
in the ANSI/ANS-8.12 (1987). These criticality data can be applicable to criticality

safety assessment of LWR-MOX fuel fabrication facilities.
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M2 2Tk, BHEBER 1g(Pub+U0:)/cn® OfIET, TN =Y 2EBLEREVRE
RE2OOMBREL - TOWTHEEY, BFAYVOBRNAYFT7 92V, TOK
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BRUBERAETIEER., HERBET LN EEDkery BHOMBPRESFCLIST
T 5, MO2BIIT, (Pu0+U0)EEM 0.6 R 2.0g/ce’® REYHEEHFER(E
BTRT)OEEL, BB #B.3.1 RU £B.3.2 2HVCHET 5, Hk., #HE
ROFTIBRELLTL 0, 220K BT Bkere & (Pul+U0)ER & QWAL ER TIED
TE5LTBHE, 0.5g/cn® RBUIHEHRAEE(20.6ke) OEZ 3K £0.5ke, 2.08/cn®
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P b=t AORAEHEE & LT, 299Pu:240put 29 pui242py=60:21:15:42F X, &5
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COABHBE 2 OHEROBROHEHAGE 2L 2 THENLHETETKD,
bz @HITESRAAY, BREFROHWBZRIBERAFBOENBEOIZRRE L
2EINRI, HERBL-HLTWVE,

MOXBRE OMOXBERE & H/(U+ PRI & 0BZ R 2V Th, 2010, HE2iT-
oo B2 7THPEIBERAY FT vy 2725 05/HT, 70 =9 AELE305ONOXEH



JAER]-Data/code  96-002

DOROXEBE & H/ (VPO ERTEOBEBEZRLTVWE, 95V RUESNV =9 ARAE
fHARERER TRV, KEEREY, Kbk OMT/RULMEER. MAILS.0=
—FPREBPHFERTH B (Y 7 RMEHBEEPUI00%. T b = ARG & HLEY
Z298D100% E B TRTCOOHRHBEO LD THY, MERIED TRV —F
PRETVS, '

b) ANSI'® & D LL#

A EEROHEEHER TIRME & ANSIOEF BIE M (subcritical linit) & DK%
RTBRUK2 8y, ANTOBERFMEFELERSL SR VT & RUBEHEM
Fl—ThWwWZEho, MEZHELKTAZERITEL L, LAL, ROEAALHM
OB WE(Pul+ Ul EBOBVIR DV TREEBENTWE LEZ S,

HEOEELL IV b=y ARNMAEHBEOBAOHEBIER. **'PuOlETH 5,
PPy x X N F—HH O ETFHENER R, PP 10BBbAEW, COD,
2P B CEUMKBBAREL 12 ANST OERGIBER., KAHRRROHEHRAT
FRIE % BBl o 7.



JAERI-Datafcode  96-002

= ¥

AHEZORER., BARSHEMBLOTRBEIIWBERAREHER T — 2 RFH#H
By TN =T e B—7 =2V P70 —7BVT, EROEE L CERED2EM,
Bide2ui, SIFER V-7 ) -V~ (EIDR U RASMEHIEEZRLE T, MO
XEBBOHBORER S THRBAVEEVWAEZECF V7 VHROFMEBR, ~v 7
vT— 7 EOHBE S MR SVTORERPE AR V(D ETAREENEH R
FHRLBFFOSHBERCEHB LS, BEe vy F A 0T —F KNP 44 LB F—
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£33 BEAMnizudse@ (y=97.5% p=2.5%)
n 1 n A n F2) n A n n n #
51 2.524 101 2.340 151 2.263 206  2.216 675 2.085
2 62.558 52 2522 | 102 2338 | 152 2261 | 210 2212 700 2.093
3 12.816 53 2.515 103 2.335 153 2.260 215 2.209 725 2.090
4 7.710 54 2509 | 104 2.333 | 154 2.259 | 220 2.206 750 2.088
5 5975 55 2.503- | 105 2.331 | 155 2.258 | 225 2.203 775 2.086
] 5111 56  2.497 106 2.329 156  2.257 230 2.200 800 2.084
7 4,592 57 2.491 | 107 2327 | 157 2.286 | 235 2.197 825 2.082
8 4,243 58 2.486 108 2.325 1568  2.255 240 2.195 850 2.080
9 3992 59 2480 | 100 2324 | 159 2.254 | 245 2.192 875 2.078
10 3.801 60 2.475 | 110 2.322 | 160 2.253 | 250 2.189 900 2.076
11 3.650 61 2470 | 11t 2320 | 161 2.252 | 255 2.187 925 2.075
12 3.528 62 2.465 112 2.318 162 2.251 260 2.185 950 2.073
13 3.427 63 2460 | 113 2.316 | 163 2.250 | 265 2.182 975 2.072
14 3.342 64 2.456 114 2.314 164 2.249 270 2.180 1000 2.070
15  3.268 65 2451 | 115 2.313 | 165 2.248 | 275 2.178 | 1500 2.049
16 3.204 66 2447 | 116 2.311 | 166 2.247 | 280 2.176 | 2000 2.037
17 3.148 67 2.442 117 2.309 167 2.246 285 2.174 3000 2.023
18 3.099 68 2438 | 118 2308 | 168 2.245 | 290 2.172 | 5000 2.008
19 3.054 69 2.434 | 119 2.306 | 169 2.244 | 295 2,170 | 10000 1.994
20 3.014 70  2.430 120 2.304 170  2.243 300 2.168 L] 1.960
21 2.978 71 2426 | 121 2303 | 171 2.242 | 305 2.166
22 2.045 T2 2.422 122 2.301 172 2._241 310 2.164
23 2.914 73 2.418 | 123 2299 | 173 2.241 | 315 2.162
24  2.887 74 2415 | 124 2.298 | 174 2240 | 320 2161
25 2.861 75 2.411 126  2.296 176 2.239 325 2.159
26 2,837 76 2408 | 126 2295 | 176 2.238 | 330 2.157
27 . 2.815 77 2404 | 127 2293 | 177 2.287 | 335 2.156
28 2.794 78 2.401 128 2.292 i78  2.236 340 2.154
29  2.775 79 2398 | 120 2290 | 179 2.235 | 345 2.153
30 2,757 80 2304 | 130 2280 | 180 2.235 | 350 2.151
31 2.740 81 2391 | 131 2288 | 181 2234 | 355 2.150
32 2.728 82 2388 | 132 2.286 | 182 2.233 | 360 2.148
33 2.708 83 2.385 | 133 2.285 | 183 2.232 | 365 2.147
34  2.694 84 2382 | 134 2,283 | 184 2.231 | 370 2146
35  2.680 85 2.379 | 135 2.282 | 185 2.230 | 375 2,144
36 2.667 86 2.377 136 2.281 186 2.230 380 2.143
37 26551 87 2374 { 137 2279 | 187 2.229 | 385 2.142
38 2.643 88 2.371 | 138 2278 | 188 2.228 | 390 2.141
39 2.632 80 2368 | 139 2.277 | 189 2.227 | 395 2.139
40 2.621 90  2.366 | 140 2.276 | 190 2.226 | 400 2.138
41 2.611 g1 2.363 141 2.274 161 2.226 425 2.133
42 2.601 92 2361 | 142 2273 | 192 2225 | 450 2.127
43  2.592 93 2358 | 143 2272 | 193 2.224 | 475 2.123
44 2.583 94 2356 | 144 2271 | 194 2.223 | 500 2.118
45 2.574 95 2353 | 145 2276 | 195 2.223 | 525 2.114
46 2.566 a6 2.351 146 2.268 196 2.222 860 2.110
47  2.558 97 2349 | 147 2.267 | 197 2.221 | 575 2107
48  2.550 98 2,346 | 148 2.266 { 198 2.220 | 600 2,104
49 2.543 99 2344 | 149 2,265 | 199 2.220 | 625 2101
50 2.535 100 2.342 150 2.264 200 2.219 650 2.008
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=5 BN BB ORENONRTE (EEth. BARFBRED
351754 235y /U Pu 239py 24Cpy, 241py 242py
[GRd/MtU] [ (B3°U/0D%) 8 ] Pu Pu Pu Pu
0 1.0 0 1 0 0 0
5 0.87 0.003 | 0.90 | 007 | 003 | o
15 0.60 0.008 0.5 | 0.5 | vos | o.o01
30 0.35 0.011 0.60 | o021 | 0.15 | o.04
40 0.25 0.012 | 05 | 0.28 | 0.16 | 0.0
50 0.20 0.013 | 053 | 0.28 | 0.17 | 0.07
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#A 3 BRRURSHAOR-FEREES (F-7&52)

Cladding material per compact (g) 3.1175
Cladding density (g/cm®) 1,12
Compasition of cladding {at./b-cm) '
H 4,489 x 10°%
C 3.110 X 1072
Cl 0.724 x 10”2
Composition of reflector
H 5.712 x 1072
C 3.570 x 10™*
o} 1.428 x 1072
Composition of fuel compacts (at./b-cm)
*aAm® ) 3.766 X 107°
#4pu 9.535x 1077
#9py . 1.092 x 107*
Hopy 3.688x 10°°
Mipy 8.945 % 107°
#ipy 4,689 x 10°*
0 4,348 x 107°
H 4.155%x 1072
C 4,287% 1072
=3y 2.897 x 107°
=iy 1.968 x 10°°
Pu0;-UO; particle size (um)
90% <20
50% <5
10% <0.8
Polystyrene particle size (um)
95% <225
50% <150
5% <50
Uranium density {g/cm?®) 0.779 £ 0.006
Plutonium density (g/cm?) 0.064 & 0.001
Fuel compact density (g/cm’) 1.884 + 0.015
Dimensions of fuel compacts (cm):
Length Width Thicknesses
unclad compacts | 5.090 + 0.005 5._090 + 0.005 | 5.088 + 0,018
1.279 + 0.040
clad compacts 5.120 + 0.005 | 5.120 + 0.005 | 5.148 + 0.018
1.339 1+ 0.040
clad compacts 5.153 + 0.010 { 5.153 + 0,010 | 5.172 z 0.025
+ voids 1.422 + 0.043

*Isotopic analysis made on March 23, 1972; experiments per-
formed March 1972,
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RA T BRRURESHRORTEYEE (F-5ES4)

Atoms/(b cm)

Chemical 2.79 Atom H/X | 51.8 Atom H/X
Composition 29.3 wt% Pu? 7.89 wt% Pub " Reflector
MAm 1.017 x 107° 1.741 x 1077 -
Bpy 2.186 x 107° 1.5279 x 10~° _—
Zpu 2.288 x 107° 0.0 _—
#py 2.927 x 10~* 5.9415 % 107° —--
#ipy 5.875 x 10°° 3.4810 x 1077 —
*2pu 6.751 x 107° 0.0 -
0 1.864 x 1072 1.8301 x 107° 1.4279 x 1072
=y 6.162 x 10~ 8.3775x 107~* -
25U 9.269 x 10°° 1.0708 x 107° ———
H 2.432 x 1072 4.7194 x 1072 5.7116 X 10™*
C 2.660 x 107 | 4.5403 x 10~? 3.5697 x 1072

Asotopic analysis made on 12-2-71. Experiments performed
November 1971.

bISOtOpic analysis made on 1-21-T1., Experiments performed
December 1970-May 1971.
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FA 8 Pul:-U0.-RUZRFLUDIERERF—y (F—yBS 4, 57— XHS561~68)
CRITICAL DIMENSIONS, M2 CRITICAL MASS?
Reflector Length Width Height kg of Pu kg of U
Pu Enrichment = 7.89 wt%; Density of Fuel = 360 g (PutU)/1; H/Pu+U = 51.8
H/Pu = 659; 240Pu Content of Pu = 8.0 wt%; 235U Content of U = 0.151 wt$
Plexiglas | 40.72 * 0.04 | 45.72  0.09 | 32.89 2 0.02 1.74 + 0.01 | 20.29 + 0.22
Plexiglas | 50.90 = 0.05 | 50.80 + 0.10 | 26.40 £ 0.03 1.94 + 0.02 | 22.63 = 0.25
Plexiglas | 61.08 + 0.06 | 60.96 + 0.12 | 22.66 + 0.08¢ 2.39 x 0.02 | 27.88 + 0.31
Plexiglas | 61.08 + 0.06 | 66.04 + 0.13 | 22.0% = 0.18 2.53 = 0.03|29.53 £ 0.3%
Plexiglas | 61.08 * 0.06 | 55.88 = 0.11 | 23.22 + 0.01 2.25 + 0.02 | 26.26 = 0.28
Plexiglas | 61.08 + 0.06 | 50.80 = 0.10 | 24.37 £70.09¢ 2.15 + 0.02 | 25.06 = 0.28
Plexiglas | 40.72 *+ 0.05 | 40.64 z 0.08 | 36.42 x 0.01 1.71 + 0.01 | 15.97 = 0.22
Plexiglasb| 39.12 + 0.28 | 39.12 + 0.28 | 39.12 = 0.28 1.70 + 0.01{19.84 & 0.32
Plexiglasb = o 14.83 + 0.60 | = =-=== | =-e--
Pu Enriclment = 29.3 wt3; Density of Fuel = 3450 g (PutU)/1; H/Pu+U = 3
H/Pu = 10.4; 240Pu Content of Pu = 11.54 wt$; 235U Content of U = 0.151 wt¥
Plexiglas | 40.72 + 0.04 | 40.66 + 0.21 | 28.86 + 0.05 48.4 + 0.5[216.5 =+ 1.3
Plexiglas | 35.63 = 0.04 | 35.57 + 0.18 | 36.50 z 0.05 46.8 + 0.5]112.8 =+ 1.2
Plexiglas | 50.90 + 0.05 ] 50.82 = 0.26 | 22.10 = 0.04 57.9 + 0.6 139.4 = 1.5
Plexiglas | 61.08 + 0.06 | 50.82 = 0.26 | 20.49 = 0.09 64.4 + 0.8]155.1 =+ 1.8
Plexiglas | 61.08 % 0.06 | 60.98 * 0.31 | 19.01 £ 0.03 71.7 + 0.81172.6 % 1.9
Plexiglas | 61.08 + 0.06 | 66.07 = 0.34 | 18.49 + 0.05 75.5 = 0.8 [ 181.3 = 1.9
Plexiglasb| 35.88 + 0.25 | 35.88 = 0.25 | 35.88 % 0.25 46.7 + 0.7') 112.6 & 1.7
Plexiglasb - = 11.97 £ 0.07 |  e=me- | meeme-

APxperimentally determined corrections have been made, accounting for the reactivity
effects of the cladding material and the stacking voids. '

brofinite slab thickness obtained by extrapclation of data. Cube dimensions cbtained
by interpolation between critical assemblies.

CAverage of two experiments.

=)
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#B.1.1 HEPu0.-U0,-H0R CHEPu0 -0 MK -HADER 7 — & (A X OKS, Kol it i)
(23%py:240Py=90: 10wt %, PuBE{LEE 10wt ], 22 SUMBRAREO. T1 1wtk [HETE BE 5 18D
(Pu0.+U02)BE  H/(Pu+l) FEHEE REREE KRR R (Pul+U0)EER

[g/cm®] Ccal [13 kel
g.20 L 1.00885 0.00348 28,000 91,352 18,390
0.30 TERIEL 1.00823 0.00406 21.500 41.830 12.488
0.50 =R L 1.00302 0.00475  18.503 26.535 13.287
1.00 R L 1.00576 0.00416 18.000 24.429 24.429
2.00 wHEmL 1.00215 0.00422  20.000 33.510 67.021
3.88 wEEIT L 1.006086 0.00432 24.500 61.501 238.888
5.00 TR L 1.00580 0.00369 28.860 100.688 503, 440
8.05 Ll e 1.00914 0.00334 33.774 161,375 1298.745

11.01 EWISL 1.0G844 0.00385 37.587 222.434 2448.555
3.00 1.0 1.00841 0.00340 84.974 2370.080 7710.241
5.00 1.0 1.00507 0.00376 - 52.000 388.377 2944, 886
8.05 1.0 1.00914 0.00334 33.774 161.37% 1298, 745
1.00 5.0 1.00994 0.00437 90.000 3003.627 3053.827
2.00 5.0 1.00785 0.00447 45,000 381.703 763. 407
3.88 5.0 1.006086 0.00432 24.500 81.601 238.888

3\%8. 1.2 fﬁ}ﬁPuOrUﬂz-HaO&tﬁiﬁlﬁPuO 2‘UOzHX‘H20®E§§?’ 7_!"’ 9 (1‘:;{ 6@5, chﬁﬁ\‘)

(289py:240py=90: 10wt¥, PuZ (L 10wtX, 235 71 1wty HEEBR A TR

(Pu0,+U0. BE H/(Putl) ZHomE®x BHEEE K¥EE  HER (PusU0)HE

[g/cm®] [cn] [1] Ckgl
0.20 R L 0.96388 0.00338 24.557 62.032 12.406
0,30 ZeiEIs L 0.96382 0.00397 19.881 32.39186 9,875
0.50 w1 0.96050 0.00373 17.002 20,587 10.293
1.00 e L 0.96086 0.00507 16.132 17.585 17.585
2.00 s L 0.96059 0.00417 18.404 26,111 52.222
3.88 eI L 0.96147 0.00402 21.901 44.003 170.643
5.00 L 0.96181 0.00427 24.489 61.367 306.837
8.05 oeRe L 0.96086 0.00351  28.409 96.041 772.937

11.01 EE L 0.96247 0.00373 32.525 144,125 1586.532
3.00 I.0 0.96065 0.00400 70.818 1456.425 4369.274
5.00 1.0 0.96186 0.00383 44.100 353, 268 1796, 281
8.05 1.0 0.96086  0.00351 28.408 96.041 772,937
1.00 5.0 0.95088 0.00469 76.937 1907.831 1907.631
2.00 5.0 0.96254 0.00419  38.309 2b4.428 508.858
3.88 5.0 0.96147 0.00402 21.901 44,003 170.643




JAERI-Data/code  96-002

#B.2.1 ¥WEPu.-U0,-H 0B O BEPu0-U0 B K -H0DEER 7 — & (R OB7, K8t i)
(239py:240py="T75: 25wt %, PuBS{LEE 10wt Y, 2 CUIBER IO, T 1wt Y, HETE B B 48D
(Pub.+U0z )M H/(Pu+l) EfEE BHEEE KERE B (Pul.+i0.)ER

[s/cu’] {cn] [i] kel
0,20 ZEkEi L 1.00539 0.00303  43.000 333.038 6e.608
.30 ERER L 1.00805 0.003681 28.8580 101.833 30.490
0.50 ERELL 1.00341 0.00439 23.6%6 bh. 451 27.728
1.00 mhaiR L 1.00764 0.00410 22,994 50,825 50,925
2.00 EEESL  1.00864 0.00386 27.617 88.230 176. 481
2.88 TR 1.00970 0.00329 - 40.301 274,180 1083.271
5.00 L 1.00789 0.00336  48.28380 489,495 2447477
8.05 ZE L 1.005831 0.00325 50.310 533. 398 4283.321

11.01 L 1.00571 0.00363 47.792 457,250 - 5033.413
3.00 1.0 1.00578 0.00303 130.24 9253.834 27761.501
5.00 1.0 1.00328  0.00292 78.467 2023.716 10118.582
8.05 1.0 1.00531 0.00325 50.310 533. 398 4293.321
1.00 5.0 1.00915 .0.00360 141.51 11869.97 11869.878
2.00 5.0 1.00728 0.00349 74.428 1727.021 3454042
3.88 5.0 1.00970 0.00399 40.301 274.180 1063.271

B.2.2 ¥EPu02-U0,-H 0B U B Pul, U0 B R-H 0D EER 7 — & (R X OET, H8Iz R L)

(239py:240Py=75:25wtY, Pust{L B 10wtY, 25 SUAREED. 711wty EE R R FIRE)

(Pu0.+U0)IEE  H/(Pu+l) FEXREHE HREE HKEE  HER (Pul+U0)HE

[g/cm®] . [cn] [1] [kgl
0.20 EEML  0.96193 0.00277 35.000 179. 594 35.919
0.30 e L 0.96897 0.00370 25.498 69. 440 20, 832
0.50 RIS 0.96268 0,00378 21.504 . 41,653 20.826
1.00 eI L 0.95995 0.00434 20,554 36.373 96.373
2.00 . L 0.96327 0.00500 .24.220 59,513  119.026
3.88 ERAL 0.96113 G.00343  32.481 143. 541 556,653
5.00 =L 0.96123 0.00389 37.170 215.113 1075, 564
8.05 EiET L 0.96088 0.00359 -39.220 252. 704 2034.011

11.01 epis L 0.9B155 0.00311  39.731 262.710 2891.914
3.00 1.0 0.96350 0.00342 102.51 4512.188  13636.565
5.00 1.0 0.96097 0.00309 61,880 992.520 4962.602
8.05 1.0 0.98088 0.00359 39.220 252.704 2034.011
1.00 5.0 0.96074 0.00383 118.97 70b3.435 7053.438
2.00 5.0 0.98331 0.00381 B2.130 1004.599 2008. 197
3.88 5.0 0.96113 0.00343  32.441 143,541 bbhE. 653




JAERI-Datajcode  96-002

ﬁB. 3.1 f;jgpuoz"UO-z'HzU&t}‘f‘JEPUOz'UUsz”Hzo‘Dmﬁ?"' 4 (:‘KK@@S ’ EIIOK%J‘ES)
(239py; 240py 24 Py 24 Epy=60: 21115  dwt ¥, PuBB LR 10wt %, 2O SUBEMEED. T1 1wt X, HERE BE D
(Pu0,+UC.)BE  H/(Pu+l) ERpHEE FREZE K¥EE iR (Pul.+l0)EERE

[g/cn®] [cnl 1] [kgl
0.20 TR L 1.0044] 0.00328 234.300 169.033 33.807
0.30 L 1.00747 0.00363 25.482 69. 309 20,793
0.50 ek L 1.00256 0.00465 Z21.421 41.173 20.586
1.00 7w L 1.00254 0.00450 21.093 39.310 39.310
2.00 =L 1.08202 0.00484  24. 147 58.978 117.953
2.88 EREEL 1.00994 0.00431 30.046 113.618 440,726
5.400 =R L 1.00920 0.00397 33.484 157. 254 788,268
8.05 gl e r 1.00523 0.00315  34.197 167.518 1348.492

1i.01 L 1.00582 0.00304 42.228 315.421 3472.781
3.00 1.0 1.00538 0.00333 85.780 26483.91 7931, 730
5.00 1.0 - 1.00828 0.00326 53.378 637.053 3185.264
8.05 1.0 1.00528 0.00315  34.197 167.515 1348, 492
1.G0 5.0 1.00628 0.00408 109.38 5481.538 5481.538
2.00 5.0 1.00887 0.00395 55.B95 723.664 1447.329
3.88 5.0 1.00984 0.00431 30.046 113.618 440.726

#B.3.2 HIEP0~U0,-H 0B Pul.-U0: B K -H00 R 7 — 5 (XX DK, B0 IS)
(299py:240py241py:242py=60:21: 15:4ntY, PUBILEE 10WtY, 23S USRAREEC. Tl 1wt HEEEE R | PR )

(Pul,+L0)MEE H/(Pu+l) EUBFEE RHEEE KIFR BGER (Pul+U0)EE

[g/cm®] . [cnl [1] [ksl
0,20 LREI L 0.96287 0,00305 23.400 102,180 20.432
0.30 EELL 0.96025 0.00436 22.842 49,322 14.977
3.50 EREILL 0.96133 0.00444 18.832 51.684 15. 847
1.00 et 0.96093 0.00451 19.135 29.348 29,348
2.00 e L 0.96080 0.00496 21.128 39.49% 78.990
3.88 LI L 0.96244 0.00374 25.8652 70.705 274. 268
5.00 ZEpETL L 0.96183 0.00355 28.84! 100. 489 502. 446
8.05 =fEsL 0.96197 0.00379  29.442 106. 903 860.570

11.0% TR L 0.96302 0.00407 35.243 183,361 2018.805
3.00 - 1.0 0.96003 0.00408 73.870 1688.4568 b(062. 404
5.00 1.0 0.96316 0.00352 45.340 380.421 1952, 105
8.05 1.0 0.98197 0.00379 29.442 106. 303 860.570
1.00 5.0 0.96124 0.00475 92.710 3337.861 3337. 861
2.00 5.0 0.96090 0.00425 47.714 455,015 910.031
3.88 5.0 0.96244 0.00374 25.852 - 70.705 274,266




JAERI-Datafcode 96-002

%8.4.1 HEPU0,-U0s-Ho0R CHIEPU0,-U0 B K -H00HR 7 — 7 (KX ORI, K12 i)
(238py:249py=90:10wt%, PuES{LEE 15wt 2O S UMM AT, T1 1wty HEE HE L (@)
(Pul.+U0) R H/(Putl) EPhHfER HEEHFEZE KERE BRAERS (Pul.+U0 ) EE

[g/cn®] [cnl (1] (kgl
0,15 EREITL 1.00405 0.00396 23.500 54.362 8.1564
3.20 EE L 1.00846 0.00443 21.085 38,285 7.853
0.30 =L 1.00733 0.00438 18.637 27115 8.135
0.50 =L 1.00955 0.00461 17.349 21.873 10.937
1.00 =L 1.00841 0.00424 17.816 24.088 24.089
2.00 FHEIs L  1.00815 0.00460 19.937 33.195 66. 389
3.88 EE L 1.01008 0.00433 23.110 51.700 200,893
5.00 EREIEL 1.00436 0.00409 24.838 64,193 520, 967
8.06 eI L 1.00838 0.00360 24.100 58.633 472,097

11.03 TR L 1.06472 0.00388 24.100 h8.633 B48. 836
3.00 1.0 1.00442 0.00343 60.248 916.080  2748.2869
5.00 1.0 1.00751 0.00385 37.706 224,554 1122.768
8.06 1.0 1.00838 0.00360 24.100 58.633 472.697
1.00 5.0 1.00253 0.00405 20.349 2172.851  2172.851
2.00 5.0 1.00897 0.00362 42.212 315.082 530.124
3.88 5.0 1.01006 0.0043% 23,110 51.700 200.638

#8.4.2 HEPu0-U0,H 0B U EPul-U K -H0D R 7 — ¥ (FX 011, B2 E)
(299py:240py=90:10wt¥, Pusl L 15wt%, 22 SUMMIED. 71 1wt} JEEEE R TR M)

(PuC.+U0-)ME H/(Purl) EEMER REBFEE KFE BRiEH (Pul+UC)EE

[g/cuw®] [cal [1] [kgl
0.15 TR L 0.96103 0.003394 21.450 41,340 g6.201
0.20 EEEILL 0.96321 0.00368 19.100 29. 187 5,837
0.30 =S L 0.96147 0.00432 17.000 20. 580 6.174
0.50  OTERERL 0.96178 0.00476  15.840 16.848 8.324
1.00 =L 0.96357 0.00480 16.200 17.809 17. 809
2.00 LR L D.96132 0.00470 17.900 24.024 48,0438
3.88 el L 0.96190 0.00463 20.122 34.127 132.346
5.00 gL 0.96244 0.00425 21.751 43,105 215,524
8.08 L 0.96128 0.00404 21.546 41,898 337.778

11.03 =L 0.96243 0.00345 21.973 44,438 490, 242
3.00 1.0 0.96087 0.00339 54.003 659,693 1979.080
5.00 1.0 0.96398 0.00335 33.53l 157.917 789.583
8. 00 [.0 0.56128 0.00404 21.546 41.898 337.778
1.00 5.0 0.56308 0.00471 70.690 1479.662 1479.662
2.00 5.0 0.96168 0.00404 37.208 215.773 431. 548
3.88 5.0 0.56190 0.00463 20,122 34.127 132.482




JAERI-Data/code  96-002

ﬁB. 5.1 fggpUDz‘“UOz“H2OﬁviﬁgPUOz“UOzﬁ}*‘HzO@Eﬁﬁ?“ 4 (*KOD@I& 14“%;&)
(238p:240p =75 96wt %, PuBSALIE 15wt %, 22 SUIBHREE0. T Iwth, HEE MR R 1ED
(Pu0,+U0L)BE B/ (Pu+l) FEPWMEE HEBEE KFEE Bia g (Pul:+U0.)EE

[g/cm’] [cnl [1] (kgl
0.20 =L L 1.06796 0.00380  28.306 55,000 18.000
0.30 R L 1.00999 0.00426 23.331 53.197 15,858
0.50 et L 1.00551 0.00477 21.483 41,450 20.725
1.00 ERESL 1.00315 0.00451  Z22.413 47.162 47.162
2.00 TR L 1.00888 0.00389 27.632 88.374 176.748
3.88 eI L 1.00516 0.00371  33.837 182. 280 £29. 970
5.00 EREILL 1.00596 0.00330 37.293 217.255 1086. 277
8.06 T L 1.003871 0.00367 30.872 120. 869 974,566

11.03 . eI L 1.00866 0.00358 28.190 93.837 1085. 303
3.00 1.0 1.00848 0.00302 80.000 Z2144.860 £433. 380
5.00 1.0 1.00541 0.00350 48,076 465, 450 2327, 252
8.06 1.0 1.00371 0.00367 30.672 120. 863 974,566
1.00 5.0 1.00320 0.00453 119.93 7225, 568 7225.568
2.00 5.0 1.00425 0.0D388 63.835 1082.670 2185.341
3.88 5.0 1.005186 0.003871 33,837 162. 280 B28.97G

#B.5.2 HBEPU0.-U0:-H 0 G BB Pul,-U0 . MR -0DHF 7 — ¥ (KX OR13, K 14 W)

(239py: 240py=75 25wt%, Pus LS 15wty, 23S UBSRED. 71 1wtk JEE R FIRE)

(Pul,+UC) U8R H/(Pu+l) FRHEE BRERE HKFER PRiEBE (Pul+U0)E R

[g/cn®] [cn] [1] [kgl
0,20 epEIL L 0.96339 0.003368 24.82Zb B4, 085 12,817
0.30 ZEfEI L 0.9628C 0.00453  20.937 38. 444 13.5338
0.50 ZeREIL L 0.96078 0.00427 19.532 31.213 15.606
1.00 =L 0.96176 0.00425 20.093 33,980 23.980
2.00 kil Sr ¥ 0.96108 0.00442 23.83b 56.720 113,439
3.88 ZEpEILL 0.96290 0.00417  28.453 96. 488 374.566
5.00 R L 0.96153 0.00345 30,363 124.342 B821.716
8.06 ERISL 0.96276 0.00325  27.000 82. 448 664.778

11.03 TR 0.96071 0.00368 20.143 86.579 734.570
3.00 - 1.0 0.96201 0.00330 68.790 1363.523 4090, 588
5.00 1.0 0.96355 - 0.00358 42.006 310,472 1552, 360
8.08 1.0 0.86216 0.00325 27.800 82.448 664.778
1.00 5.0 0.963863 0.00386 104.120 4728.147 4728, 147
2.00 5.0 (.96383 0.00396  52.237 597,087 1194, 134
3.88 5.0 .96250 0.00417 28.463 . 96.488 374.566




JAERI-Datajcode  96-002

#B.5.1 HEPu:-U0-H 0K T ¥HEPul-U0. MK-H.00EF 7 — 7 (AX OIS, K18k %X
(239py:240py: 241 Py 242py=60: 21115 4wt¥, PuBE LI 15wtY, 2O UMIEE0. T1 1wtk HEE B A @)
(Pu0.+U0:)8E H/(Pu+l) ZERMEER BRBREE KER BRi&RE (Pu0+U0)EE

[g/cm®] fcn] [1] [kgl
0.20 ML 1.00663 0.00373 25.000 65. 450 12.080
0.30 =L 1.00858 C.00387 20.997 38.776 11.633
0.50 RIS 1.00631 0.00433 19.884 32.931 16.485
1.00 L L 1.00781 0.00475  20.385 35,483 35,483
2.00 TR L 1.00541 0.00466 23.765 b6. 221 112.443
3,88 =L 1.609%6 0.00487 26.834 79. 140 307,302
5.00 %ﬂﬁ'_ﬁi L 1.00328 0.00446 27.870 90.877 453,387
8.06 EHIL L 1.00450 0.00376 24.884 B4.543 520.475

11.04 TREI L 1.00994 £.00387 26.100 T4.475 821.905
3.00 1.0 1.009841 0.00394 B4.324 1114.827 3344.482
5.00 1.0 1.00845 0.00358 38.9800 246.568 1232.842
8.08 1.0 1.00450 0.00376 24.884 64.543 520.475
1.00 5.0 1.00578 0.00420 97.400 3870.485 3870.485
2.00 5.0 1.00815 0.00446  49.523 508.756 1017.512
3.88 5.0 1.00936 0.00467 26.634 79. 140 307,302

#B8.6.2 HEPu0,-U0-H0R U HEPu, U0 K -H 0D R 7 — 7 (AL O RIS, K16 XfIE)

(238py:240py:241py 1 242py=60:21: 15:4wty, PuBSAKIE 15w}, 2o SUMARERO. T1 1wt ), [HEEBE R T PR (A

(Pu0.+U02)#E 1/ (Putl) EWFLEER BHRRE K¥E R (Pul+U0)EER

[g/cn®] [cn] (1] kgl
0.20 EES L 0.96089 0.00830 22.567 48.140 9.628
0.30 TERL 0.96383 0.00432 19.180 29.601 §.880
0.50 L 0.96233 0.00404 18.069 24.711 12,358
1.00 WL 0.95978 0.00504 18.250 2h.461 25.461
2.00 =L L 0.98353 0.00388 20.570 38.626 77.253
3.88 gL 0.96283 0.00421 23.358 53.368 207.229
5.00 gL 0.98230 0.00365 24.500 §1.601 308. 004
8.06 =R L 0.96060 0.00391 22.310 46,514 375.092

11.04 =g L 0.96233 0.00390 23.561 h4.786 604.618
3.00 1.0 0.98003 0.00401 56.300 T747.504 2242.513
5.00 1.0 0.968261 0.00424 34.438 171.081 855.406
8.06 1.0 0.86060 0.00391 22.310 46.514 375.092
1.00 5.0 .86031 0.00411 82.228  2328.883 2328.883
2.00 5.0 0.56110 0.00451 42.920 331.183 662. 365
3.88 5.0 0.96283 0.00421 23.356 53. 368 207.228




JAERI-Data/code  96-002

£8.7.1 ¥EPu0,-U0,-H 0% U E Pul,-U0 K -H 00 R 7 — 5 (A X ORI17, K 187 HHE)
(23%py;24°py=90: [Owt¥, PuEg{LEE 10wtY, 25 UBMAE0. 20wt X, HEE FE 57 48
(Pulz+U0)BE H/(Purl) EHHEEE HEEREE KFE FRAERE (Pule+U0 ) E =

fg/cu’] [enl (1] Ckgl
0.20 B L 1.00817 0.00271  27.800 89.996 17.999
0.30 =R L 1.00763 0.00438 22.221 45, 360 13.788
0.50 L 1.00956 0.00437 18.618 27.037 13.518
1.00 T L 1.00948 0.00530 17.928 24,137 24. 137
2.00 ZEpE I L 1.00612 0.00430 20.488 36.029 72,058
3.88 ZwRILL 1.00574 0.00453 24.872 62. 907 243.955
5.00 mE L 1.00373 0.00420 28.687 98. 681 483.407
8.05 TehEie L 1.00825 0.00329 33.581 158,766 1277.807
11.01 RIS L 1.00387 0.00356 38.139 233.477 2570.117
3.00 1.0 1.00268 0.00343 85.509 2618.931 7856, 792
5.00 i.0 1.00338 0.00338 .54.000 £59.584 3297.918
2.05 1.0 1.00925 0.00329 33.581 158.766 1277.907
1.00 5.0 1.00875 0.00420 90.000 3093.627 3053.627
2.00 5.0 1.00897 0.00456 48.872 431,349 862. 698
3.88 5.0 1.00574 0.00453 24.872 82. 307 243.955

ﬁB. 7. 2 iﬁﬁ?uﬂz—UUz-Haoﬁtﬁf@EPuﬂa-UOzﬁﬂi—Hm@ﬁﬁ??-v"‘“ 9 (KKUDIXIIT, 1853 ﬁrﬂ)

(292py: 240py=90: 10wt%, Pusi{LEE 10wt], 2 UIKRIE0. 25wty HE G R 2 T AR ()

(Pu0.+U0-)BE H/(Pu+l) FEzpEEER BHREZE HFEE EkARE (Pul.+U0.)EE

[g/cm®] [ca] £1] (ksl
0.20 TR 0.968128 0.00343 24.479 B1.443 12.283
0.30 zwiEis L 0.96125 0.00381 20.170 34,372 10.312
0.50 R L 0.960C1 0.00481 17.307 21.715 10. 857
1.00 ERRTL 0.96113 0.00456 16.792 19.833 19.833
2.00 il 0.96271 0.00482 18.655 27,194 54,388
3.88  ZTHNRIL 0.96061 0.00428 21.833 43.955 170, 456
5.00 EEsL 0.96335 0.00379 24.320 84.824 324,118
8.05 EREIL 0.96322 0.00332 28.378 101.528 820.521

11.01 EREITL 0.96038 0.00369  33.367 155.611 1712.965
3.00- 1.0 0.96280 0.00360 73.056 1633.263 4899. 730
5.00 1.0 0.96397 0.00395 45.674 399,113 199%. 564
8.05 1.0 0.96322 0.00332 28.978 101.928 820.418
1.00 5.0 0.96355 D.00481 79.038 2088.297 2088.297
2.00 5.0 (3. 95875 0.00441  40.213 272.388 544.776
3.88 5.0 0.986061 0.00428 21.893 43. 955 170. 456




JAERI-Datafcode  96-(02

iB. 8.1 ﬁgPUOE'UUz'HEU&U’ﬂEPUUZ'UOaB}X"HzO@E’%ﬁ’?“ 4 (*XGDE“Q, EZUK ?\“H?t.‘\)
| (239py: 249Py=75: 25wt%, PuB{LBE 10wt ¥, 2 SUBMRHEE0. 25wtk [HiE S R 57 il

(Pu0.+U0. )38 H/(Pu+l) FEPHER HERE KER B (Pul+U0,)EHE
[g/cm?] [cn] [1] [kgl

0.20 7ZpEys L 1.00662  0.00280 44.702  374.170 74.834
0.30 Zekeis L 1.00487  0.00362 29.923  112.229 33.669
0.50 S fEREISL 0 1.00709  0.00408  24.441 B1.157 30.578
1.00 Zepgisl,  1.00857  0.00444  23.366 53. 487 53, 437
2.00 gepEye L 1.00279  0.00371 27.86! 85.799 171.598
3.88 ZepEir L, 1.00258  0.00358 40.504  278.344  1079.418
5.00 ZepEis L 1.00385  0.00857 48.234 470,055  2350.273
8.05 Zepeis L 1.00345  0.00287 55.178  703.822  5663.450
11.01 ezl 1.00427  0.00364 52,200  595.799  6559. 155
3.00 £.0 1.00911  0.00326 143.870 12473.814  37421.441
5.00 1.0 1.00880  0.00307 86.000 2664.305 13321.523
8.05 1.0 1.00345  0.00287 55.176  703.822  5663.450
1.00 5.0 1.00829  0.00355 156.200 15963.528  15963.628
2.00 5.0 1.00897  0.00348 79.467 2102.079  4204.157
3.88 5.0 1.00258  0.00358 40.504  278.344  1079.418

ﬁB.S.Z SEPUOz'UUz'H20&(}:@EPU02‘UOaE}*"HzU@Eﬁﬁ'?"‘ 4 (ZEXCDIE]IS, ZOEZﬁFE\)
(239py: 240py=75: 25wt %, PuBS LB 10wt%, 2 S UMRMRRE0. 25wt¥, (HEE B R I BR )

(Pul.+U0, ) B H/(Pu+l) EYME{R BREE KPR pkik# (Pul+U0)EE

[g/ce’] [cal [i] [kel
0.20 ERISL 0.96305 0.00300 36.528 204.175 40,835
.30 EEBL 0.96374 0.00345 27.028 82.705 24.811
0.50 =L 0.96391 0.00448 22.25! 46,148 23.073
1.00 EHILL 0.968335 0.00505 21.100 39. 349 39.349
2.00 T L 0.96298 0.00444  24.200 59, 366 118.731
3.88 el 0.96178 0.00404 33.000 150. 533 583,785
b.00 TR L 0.96389 0.00364 33.766 244,029 1220. 145
5.05 THISL 0.96217 0.00324 41.747 304.764 2453.049

11.01 TR L 0.86345 0.00346 43.735 350.410 3857.659
2.00 1.0 0.96323 0.00388 109.700 5529.787  16589.361
5.00 1.0 0.96348 0.00357 ©66.930 1255.388 8279.441
8.0b 1.0 0.96217 0.00324 41.747 304,764 2453.045
1.00 5.0 0.96041 0.00381 121.750 7559.541 7558, 541
2.00 5.0 0.968313 0.00378 B2.075 1001.933 2003. 866
3.88 5.0 0.96178 0.00404 33.000 150,533 583.765




