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Evaluation for the Nuclear Characteristics of
the Low 235U Enriched Fueled MK-III core

Akihiro YOSHIDA*, Takafumi AOYAMA*

ABSTRACT

The investigation is underway to reduce the 235U enrichment of Joyo MK-III core fuel. The
difficulties of obtaining enriched Uranium and reducing fuel fabrication costs are the items being
investigated. In addition, the utilization of weapon-grade Plutonium, of which 239Pu content exceeds
90%, instead of current reactor-grade Pu, is also under investigation.

Initially, specification of the MK-III core fuel was adjusted in order to have the same
reactivity worth as the current fuel. The 235U enrichment were reduced from 18% to 10%, and in
some cases as low as 5%. The results are as follows:

1)  When Pu content was improved from 30% to 35%, or when weapon-grade Pu was
adopted, 235U enrichment can be decreased lower than 5% for the inner core fuel.

2}  To decrease 235U enrichment lower than 5% for outer core fuel, Pu content must be
improved up to 37%. Then deplated Uranium can be adopted for the inner core fuel.
When weapon-grade Pu was adopted and Pu content was improved up to 33%, deplated
Uranium can be utilized for both inner and outer core fuel

The nuclear characteristics of the low 235U enriched fueled core were calculated and
compared with that of the MK-III standard core(reference core). The results are as follows:

1)  With the increase of 23%Pu and 241Pu, burn-up reactivity increase. By increasing the
substitution reactivity between a spent fuel and fresh fuel subassembly, burn-up
reactivity could be compensated.

2)  When weapon-grade Pu was adopted, the change of Pu vector per unit burn-up
increased when compared with current core fuel. However, the nuclear characteristics
were almost the same when compared with the standard core.

* Reactor Technology Section, Experimental Reactor Division, O-arai Engineering Center, PNC
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#2.3.1 MK-THEELEFRLOPUEM T « v 1 VR

i PRRAFC SRR £y G

238 Pu 0.611 0.599 0.600
239 Py 1.000 1.000 1.000
240 Py 0.205 0.211 0.208
241 Pu 1.290 1.300 1.300
242 Pu 0.142 0.151 0.148
235 J (.664 0.680 0.636
236 UJ —-(.044 - -0.033 -0.038
238 UJ -0.027 -0.013 -0.020
241 Am -0.099 -0.093 -0.100
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BE BRI NF—EV) BAHARY |_ER BRILIINF—(V) BAEARY
TH[T0E R T ML (Pu-239) | 75 [70E ;] T ML (Pu-239)
1 1.0000E+Q7 7.7880E+06| 8.32536E-03 38 9.6112E+02 7.4852E+02
2] 7.7880E+06| _ 6.0653E+06] 2.26610E—02 39| 7.4852E+02]  5.8295E+02
3 6.0653E+06 4,7237E+06] 4.57986E-02 40 5.B295E+02 4.5400E+02
1 4 4.7237E+06 3.6788E+06] 7.32197E-02 41 4.5400E+02 3.5358E+02
5 3.6788E+06 2.8650E+06] 9.73698E-02 42 3.5368E+02 2.7536E+02
6 2.8650E+06 2.2313E+06 1.12073E-01 6| 43 3.5368E+02 2.1445E+02
7 2.2313E406 1.7377E+086 1,15202E-01 44 2.1445E4+02 1.6702E+02
8 1.7377E+06 1.3534E+06 1.08394E-01 45 1.6702E4-02 1.3007E+02
9 1.3534E+086 1.0540E+06 9.51769E-02 46 1.3007E+02 1.0130E+02
10 1.0540E+06 8.2085E+05 7.91807E-02 47 1.0130E4-02 7.8893E+01
21 11 8.2085E+05 6.3928E+05 6.31562E-02 48 7.8893E+01 6.1442E+01
12 6.3928E+05 4.9787E+05] 4.8B7468E-02 49 6,1442E+01 4. 7851E+01
13 4.9787E+05 3.8774E+05 3.66733E-02 50 4,7851E+01 3.7267EA4+01
14 3.8774E+05 3.0197E+05 2.70447E-02 51 3.7267TE+01 2.9023E4-01
15 3.0197E+05 2.3518E-+05 1.96360E-02 52 2.9023E+401 2.2603E+01
3, 16 2.3618E+05 1.8316E+05 1.40851E-02 53 2.2603E+01 1.7603E-4+01
17 1.8316E+05 1.4264E+05 1.00083E-02 54 1.7603E+01 1.3710E+01
18 1.4264E+05 1.1108E405 7.05936E-03 55 1,.3710E4-01 1.0677E+01
19 1.1109E-4-05 8.6517E+04| 4.95084E-03 56 1.0677E+01 8.3153E+00
20 8.6517E+04 6.7379E+04] 3.45662E-03 57 8.3153E+00 6.4760E+00
21 6.7379E+04 5.2475E+04!  2,40459E-03 71 B8 6.4760E-+00 5.0435E+00
22 5.2475E4-04 4.0868E+04 1.66878E-03 59 5.0435E+00 3.9279E+00
23 4.0868E+04 3.1828E+04 1.15549E-03 60 3.9279E+00 3.0590E+-00
4] 24 3.1828E+04 2.478BE+04| 7.98769E-04 61 3.0590E+Q0 2.3824E+00
25 2.4788E+04 1.9305E+04( 5.51467E-04; 62 2.3824E+00 1.8554E-+00
26 1,9305E+04 1.5034E4+04| 3.80351E-04 63 1.8654E+00 1.4450E4-00
27 1.5034E+04 1.1709E+4+04| 2.62127E-04 64 1.4450E+00 1.1254E+00
28 1.1709E+04 9.1188E+03 1.80541E-04 65 1,1254E+00 8.7642E-01
29 9.1188E403 7.1017E+03{ 1.24290E-04 66 8.7642E-01 6.8256E-01]
30 7.1017E+03 5.5308E+03] 8.55336E~05 67 6.8256E-01 5.3158E-01
31 5.5308E+03 4.3074E+03] 5.88455E-05 68 5.3158E-01 4.1399E-01
32 4.3074E+03 3.3546E+03 4.04756E-05 69 4.1399E-01 3.2242E-01
5] 33 3.3546E+03 2.6126E4+03| 2.78354E-(05 70 3.2242E-01 1.0000E-05
34 2.6126E+03 2.0347E+03 1.91401E-05 &&F 1.00000E-+00
35|  2.0347E+03]  1.5846B+03|  1.31597E-05
36 1.5846E-+03 1.2341E+03] 9.04709E-06
37 1.234TE+03]  9.6112E+02] 5.38145E-06
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UBHEE| PuBE keff WmERiE | BaEHEN BABHES BABHETFR
r—2 (%) R EE (MW) (W/cm) (n/cni-s)
(%) mE | A | (CEEERED | (Ak/KK) | AR | AL WE  SEl | >0.1MeV total

0 18.0f 23.0f 28.8 0.9945 0.0156 2.25 2.13| 414.4] 413.4| 3.95E+15| 5.71E+15
1-1 13.1| 26.6] 32.0 0.9941 0.0160 2.25 2.13] 414.4] 413.9] 4.03E+15| 5.85E+15
1-2 8.5 30.0{ 35.0 0.9938 0.0164 2.24 2.13] 414.4] 414.3| 4.10E+15| 5.98E+16
2-1 15.6| 234 0.9941 0.0154 2.24 2.13] 413.8] 413.2| 3.95E+15| b5.73E+1bH
2- 2 13.1] 23.7] 28.8 0.9936 0.0151 2.24 2.12| 413.2| 412.9] 3.96E+4+15| 5.75E+15
3-1 14.9| 23.3 0.9942 0.0148 2.23 2.121 382.3| 382.2| 3.82E+15| 5.57E+15
3- 2 11.7] 23.5 0.9938 0.0139 2.22 2.11| 350.4 351.2| 3.69E+15{ b5.44E+15

4 5.01 24.8 0.9936 0.0140 2.22 2.11| 411.8| 410.8| 4.09E+15| b.79E+15

5 9.0/ 24.6 0.9939 0.0168 2.25 2.13| 413.6| 414.0| 4.07E+15| 5.83E+15
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%5 R EEERAL OB EHE

EOETOIMEBRICEDEZRMUEREBOBRPSENEEASND T T VB
BEERFLORBMIRERF L., COBREZITORGFLOBREEEETEZZ &
ik, FLORIMEZFMELZ,

3.1 BES—ARE
FE2ETOREELD., U5 y%ﬁﬁ@ﬁﬁu:cm‘%’{hﬁi%m %m%#ﬁﬂ&m% i
4 YA NVPUEROHRERNKENZ ENbhoT, 2055, KIERR&DDER 2
MRELURWPUE{LEENNER 74 w1 IIPUBAEZRKREL T, 75 VBREER
BIELERNTAZEELE, R —AOBEZTRICRT.

r—21: E2ELDPUuB{LEOLB#35%ELEEE. SMIREBIOD S BEE
2ROBETERTER, RiZ. REEBREFOSERN 5. NRE &
AAHRBL O S VBEEER2EI D Z L0, RARBOY S ViBEE %
5% LT &9 BIELEERT 5. .

r—22: PuB{LEOLEZE40%EL. U VBHREZNA - MUEBITS%LLT
ETHELEERT 5,

r—23: PuB{LERBTO0%UTEL. &74 vILNPUDERHIELD., ¥
S VBREEZEHERISEEFLEBRT 5.

r—2A4: B4 w4V PuEEAL. PuB/LEZBEMIRS Z&I2ED, U3
CEREEBNERXBIEFLEERT S,

3.2 EtEAE .
Rl « BREMEB DY — 1 FHik, HESRE, EEERFERVRESTEFBESEITT
RTCE2ETHWEBDERL LT 5,

3.3 R
3.3.1 U BEERVERAYE
PR ERICEIEHREL ST —ADFD « BEMEBR R OE S EERE
&3I3LUIRY. Th&D,
rr—Z1: PuB{ELEB%OBE, REFELOT S EHEEITL.6% % TER
- TE7E, |
F—R2: PuBLE3ST% THABELDOY S  BRESEE% - TEi, 8. Pu
BELE3C%T. NAFLOY S BREEZSLY S HED0.2% & T
x5,
r—23: PuB{LE30%DEE TREFPuRZERLELEBE. RAIFLDOTS
BEEESRRYT S VHYD0.7%. SAIFLE6.6% & TEE,
r—R4A: BEI4 w1 PuRERAL, PUB{ER33%E LSS, - 4
BIELOYT T ASREZBHLY 5 Y D0.2% & TEE.
& — A DRBERBRISEIXLET~1.7T%AK/KKTH D, 2B TRRELSI2



PNC TN9410 98 — 084

235(J 2-239Py, 241PUDEMET 4 w1 RKDEVNI LD, U775 LY IELOD
1.56%Ak/kKR LD RERMBELERH T,

3.3.2 H{HTH
BT —ADEEFLRAAORAREFHRE2#ES.3.2I077., K3.3.1~H3.3.41=
B —ADTHEREFARY BIVERTH, F—RAl~4Eb, UI7 7L 22 RS
U RICS~TEIIMTTRPRPARY PMRIEL TWS, 2ETRAEZEBD., 47
DIREIOBAREDEORTFREBENRD UEED, U7y L A LHBL, Bk
RiETFERIZEE., b—¥ & b5~8%1ENT 5,

333 EBXESEHN. BREHEA
HHOBRAEGHL N £F£3.3.31C, BABHNEE3.341FT, 2hib, &
POBRESEHIT, EBIAELEFITr—ARL>TELDENRRSNAM, &
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DA% %3.3.8~3.3.11ITR T,
IN&k D, BMHFKOPUERIZY 77 L 2 ANKI~10%BLTHDIH L. Pu
MR T 4 v AL NDBENT—A3, 4TEHL4~15%HP Lz, o, 74 vHo
VB IEFRBIRE D% " 589% £ TET Uiz,

— 18 —



PNC TN9410 98 — 084

#3.3.1 Y—RTHEHER
b2 o &2 PuB{LE Pu E%] M ARRE %
BEE%) (%) $HRk* g (% Ak/kk")
77 | Bl 18 23.0 0.9945 1.56 MK-TIEE%
Vi | SR 28.8 S
1 | pPafil 1.6 35.0 A 0.9944 1.67
44 7.9 35.0
2 | Bafl 0.2 35.7 0.9941 1.68
4 5.0 36.8
3 | Aal 0.7 29.8 B 0.9937 1.73
S8 6.6 20.8
4 | pafl 0.2 20.7 | 0.9939 1.77
BN 0.2 33.4
*) A: Pu-238/Pu-239/Pu-240/Pu-241/Pu-242= 1/63/24/8/4
B: Pu-238/Pu-239/Pu-240/Pu-241/Pu-242= 0.012/93.8/5.8/0.35/0.02
#3.3.2 BRPHETE CEHEFLEED
(Bifr : n/ad-s)
r—2 PRRIIF.D SRR
0% 17 25 35 35 4% 55
V77V 2 79E+15| 3.95E+15| 3.87E+15] 3.55E+15] 3.65E+15| 3.25E+15| 2.79E+15
5 6OF+151  5.71E+15| B5.57E+15] 5.09E+15]  5.22E+15|  4.64E+15]  4.03E+15
1 4.15E+15| 4.17E+15] 4.088+15] 3.72E+15] 3.81E+15| 3.38E+15|  2.86E+15
6.06E+15]  6.00E+15| 5.94E+15] 5.40E+15] 5.52E+15f 4.90E+15| 4.23E+15
2 4.18E+15| 4.20E+15| 4.10E+15] 3.748+15] 3.84E+15| 3.41E+15| 201E+15
6.11E+15| 6.14E+15| 6.99E+15| 5.45E+15| 5.58E+415| 4.95E+15|  4.28E+15
3 4156415 4.178+15] 4.08E+15| 3.72E+15| 3.81E+15]  3.38E+15|  2.89E+15
6.07E+15|  6.09E+15] -5.94E+15] 5.40E+15] 5.52E+15| 4.90E+15] 4.23E+15
4 4.10E+15] 4.21E+15] 4.11E+15| 3.77E+15| 3.86E+15|  3.44E+15] 2.94E+15
6.15E415|  6.17E+15| 6.02E+15} 5.50E+15] 5.63E+15{ 5.01E+15| 4.34E+15
EB : BT (BE>0.1MeV)., TB : &REFE
#3.3.3 AFIBKESENLS
(B4 : MW)
H—2 PREIARL HEUE T
0,1%] 25 35 35 45} 55
077V 74 2.25 2.18 2.02 2.13 1.99] 1.74
1 2.25 2.18 2.00 2.13 1.98 1.72
2 2.25 2.18 2,01 2.13 1.98 1.71
3 2.25 2.18 2.01 2.14 1.99 1.73
4 2.24 2.18 2.01 2.13 1.99 1.72
#3.34 HBABKEHA
(BifF : W/cnm)
r—2R ARIEL SR
0,13 25 35| 35 45 55
)77V A 414 411 391 413 394 354
1 415 413 391 415 396 353
2 415 414 391 415 396 353
3 415 413 391 415 396 353
4 414 412 391 415 395 354

19 -
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#®3.3.5 WhHE—FFEE

F—2 BHM L1510 R £8P0
Y77V7A 1.38 1.18 1.01 1.64
1 1.37 1.19 1.01 1.64
2 1.37 1.19 1.01 1.64
3 1.37 1.19 1.01 1.64
4 1.37 1.18 1.01 1.64
#23.3.6 HUHMBOBEREE CEEFLKRRD
(Bifr : MWd/t)
=2 PRI SHEIEEL
15 25 3% 37 45 53
Y77V 3 65,300 76,800 73,200 77,000 86,800 89,200
64,700 74,300 69,200 72,600 79,200 78,700
1 64,900 76,300 72,300 76,900 86,400 87,900
64,300 73,800 68,300 72,500 78,800 77,500
2 64,800 76,300 72,300 76,800 86,300 87,600
64,200 73,800 68,400 72,400 78,700 77,300
3 65,100 76,500 72,600 77,200 86,700 88,400
64,500 74,100 68,600 72,800 79,100 78,000
4 64,800 76,400 72,700 76,700 86,400 88,000
64,200 73,900 68,700 72,300 78,900 77,700
EB : ERE®, TB: £44TY
#3.3.7 HSEA UMY (Frikkien)
(BT : ke)
—2A PR SRR
E#(ke) FEx Hi#(ke) E*
Y77V 7% 9.79 9.82
1 9.84 0.5% 9.84 0.2%
2 9.84 0.5% 9.85 0.3%
3 9.82 0.3% 9.82 0.0%
4 9.82 0.3% 9.83 0.1%

¥ U7 7L REDE



FLELF (5Ny F)

23.3.8 REICESPURMAEERDOENEL

B FREEE | 1cyEOC | 2cyEOC | 3cyEOC | 4cyEOC | 5¢yEQC
1 23 Pu 63.64% 61.95% 60.34% 58.80% 57.56% 55.94%
7| =Pu 24.24% 24.25% 24.25% 24.23% 24.21% 24.16%
7| =Pu 8.08% 7.75% 7.45% 7.17% 6.94% 6.662%
L[ 2Pu 4.04% 4.04% 4.05% 4.04% 4.04% 4.03%
s =1} 100.00% 98.00% 96.09% 94.25% 92.76% 90.80%
A [Ty VElE 71.72% 71.13% 70.55% 70.00% 69.54% 68.95%
7| _*Pu 93.83% 89.83% 86.05% 82.48% 79.12% 75.97%
I @ Pu 5.80% 6.56% 7.25% 7.89% 8.48% 9.02%
A | Fu 0.35% -0.39% 0.43% 0.48% 0.53% 0.58%
3 2z Pu 0.02% 0.02% 0.03% 0.03% 0.04% 0.04%
=¥il 100.00% 96.80% 93.77% 90.89% 88.18% 85.62%|
74y EE 94.18% 93.20% 92.23% 91.28% 90.33% 89.41%
L3R (6/3y F)
A #REIRE | 1cyEOC | 2cyEOC | 3cyEOC | 4cyEOC | 5¢yEQC | 6cyEOC
D) 2 Pu 63.64% 61.92% 60.27% 58.01% 57.16% 55.70% 54.31%
7 | _=Pu 24.24% 24.25% 24.24% 24.19% 24.19% 24.15% 24.10%
7 { #Pu 8.08% 7.80% 7.53% 7.18% 7.04% 6.82% 6.61%
Ly | =Pu 4.04% 4.04% 4.04% 4.04% 4.04% 4.04% 4.03%
~ =118 100.00% 98.01% 96.08% 93.42% 92.43% 90.71% 89.06%
A [4yhEE 71.72% 71.13% 70.56% 69.78% 69.46% 68.93% 68.41%
7| ®Pu 93.83% 90.46% 87.25% 84.19% 81.27% 78.50% 75.88%
] 20 Pu 5.80% 6.42% 7.00% 7.54% 8.05% 8.52% 8.95%
Al =Pu 0.35% 0.38% 0.42% 0.45% 0.49% 0.53% 0.57%
3 22 Pu 0.02% 0.02% 0.03% 0.03% .0.03% 0.04% 0.04%
&t 100.00% 97.29% 94.69% 92.21% 89.84% 87.59% 85.44%
Ty VEIS 94.18% 93.37% 92.59% 91.79% 91.01% 90.23% 89.48%
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2%3.3.9 MREEITHE S PulRIAL AR L DR Z

B FREEE | 1cyEOC | 2cyEOC | 3cyEOC | 4¢cyEOC | 5¢cyEOC
)| =Py 63.64% 63.21% 62.80% 62.39% 62.05% 61.61%
7| =Py 24.24% 24.75% 25.24% 25.71% 26.10% 26.61%
7 | 2 Pu 8.08% 7.91% 7.75% 7.61% 7.49% 7.34%
L | ==Pu 4,04% 4.13% 4.21% 4.29% 4.36% 4.44%
> &t 100.00%| 100.00%] 100.00%| 100.00%| 100.00%| 100.00%
A
| =Py 93.83% 92.80% 91.77% 90.75% 89.73% 88.73%
] 20 Py 5.80% 6.77% 7.73% 8.69% 9.62% 10.54%
Z | =aPu 0.35% 0.40% 0.46% 0.53% 0.60% 0.68%
3| =Py 0.02% 0.02% 0.03% 0.04% 0.04% 0.05%
&5t 100.00% 99.99% 99.99%| 100.01% 99.99%!  100.00%
B35 (6)Vw F)
o FEEF | 1cyEOC | 2¢cyEOC | 3¢cyEOC | 4cyEOC | BeyEOC | 6cyEOC
U | =Pu 63.64% 63.18% 62.73% 62.09% 61.84% 61.41% 60.99%
7 | wPu 24.24% 24.74%|  25.23% 25.90% 26.17% 26.62% 27.06%
7| mPu 8.08% 7.96% 7.84% 7.69% 7.62% 7.52% 7.42%
L | =Py 4.04% 4.13% 4.21% 4.32% 4.37% 4.45% 4.52%
> &5t 100.00% 100.00%| 100.00%| 100.00%| 100.00%| 100.00%| 100.00%
2
r | =Pu 93.83% 92.98% 92.14% 91.29% 90.45% 89.62% 88.80%
] 20 Py 5.80% 6.60% 7.39% 8.18% 8.96% 9,73% 10.48%
Z | =Py 0.35% 0.39% 0.44% 0.49% 0.55% 0.61% 0.67%
3| =Pu 0.02% 0.02% 0.03% 0.03% 0.04% 0.04% 0.05%
=X 100.00%| 100.00%| 100.00%| 100.00% 100.00%| 100.00%

100.00%
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#3.3.10 REEICHSPURMEEROHENE®L

i EFREE | 1cyEOC | 2cyEOC | 3¢yEOC | 4cyEOC | 5eyEOC
)] 28 Py 63.64% 61.95% 60.34% 58.80% 57.56% 55.94%
7 20 Py 24.24% 24.25% 24.25% 24.23% 24.21% 24.16%
7 21 Py 8.08% 7.75% 7.45% 7.17% 6.94% 6.66%
% 22 Py 4.04% 4.04% 4.05% 4.,04% 4.04% 4,03%
~ &at 100.00% 98.00% 96.09% 94.,25% 02.76% 90.80%
A 749 E S 71.72% 71.13% 70.55% 70.00% 69.54% 68.95%
i 23 Py 03.83% 89.83% 86.03% 82.44% 79.06% 75.90%
] 20 Py 5.80% 6.54% 7.25% 7.89% 8.48% 9.04%
A 241 Pu 0.35% 0.39% 0.43% 0.48% 0.53% 0.58%
4 242 Pig 0.02% 0.03% 0.03% 0.03% 0.04% 0.04%
=& 100.00% 96.78% 93.73% 90.85% 88.13% 85.56%
749 VEIE 94.18% 93.22% 92.24% 91.27% 90.31% 89.39%
FOE3F 6%y F)
% HriRE R 1cyEOC 2cyEOC 3cyEOC 4cyEQC 5¢cyEOC 6cyEOC
1 29 Py 63.64% 61.92% 60.27% 58.01% 57.16% 55.70% 54.31%
7 20 Py 24.24% 24.25% 24.24% 24.19% 24.19% 24.15% 24.10%
7 21 Py 8.08% 7.80% 7.53% 7.18% 7.04% 6.82% 6.61%
|4 2z P 4,04% 4,04% 4,04% 4.,04% 4,04% 4.,04% 4,03%
-~ &&t 100.00% 98.01% 96.08% 03.42% 92.43% 90.71% 89.06%
Z (7493 VB E 71.72% 71.13% 70.56% 69.78% 69.46% 68.93% 68.41%
r @ Py 93.83% 90.32% 86.95% 83.74% 80.68% 77.79% 75.05%
] # Pu 5.80% 6.41% 7.01% 7.56% 8.07% 8.55% 8.98%
A 21 Py 0.35% 0.38%]| . 0.41% 0.45% 0.49% 0.53%| . 0.58%
4 22 Py 0.02% 0.02% 0.03% 0.03% 0.03% 0.04% 0.04%
=118 100.00% 97.14% 94.,40% 91.78% 89.29% 86.91% 84.65%
74934 VE & 94.18% 93.37% 92.54% 91.73% 90.91% 90.12% 89.34%
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223.3.11 MRBEITAE S PuRIALASE AR L DR 2E L

FFLELIF (5N F)

R FiREIE | 1cyEOC | 2cyEOC | 3cyEOC | 4cyvEOC | 5cyEOC
) | =Py 63.64% 63.21% 62.80% 62.39% 62.05% 61.61%
7| wPu 24.24% 24.75% 25.24% 25.71%| 26.10% 26.61%
7 | = Pu 8.08% 7.91% 7.75% 7.61% 7.49% 7.34%
L | =Py 4.04% 4.13% 4.21% 4.29% 4.36% 4.44%
N ay:1a 100.00%| 100.00%! 100.00%{ 100.00%| 100.00%| 100.00%
d
| mPy 93.83% 92.82% 01.78% 90.74% 89.72% 88.71%
] 20 Py 5.80% 6.76% 7.73% 8.69% 9.63% 10.56%
A | =Pu 0.35% 0.40% 0.46% 0.53% 0.60% 0.68%
4 | 2Py 0.02% 0.03% 0.03% 0.04% 0.04% 0.05%
a8t 100.00%] 100.01%| 100.00%| 100.00% 99.99%| 100.00%
FELE3F (6)%wF) , -
A FREIRE | 1cyEOC | 2¢yEOC | 3cyEOC | 4cyEOQOC | 5cyEOC | 6eyEOC
1J | = Pu 63.64% 63.18% 62.73% 62.09% 61.84% 61.41% 60.99%
7| mwPy 24.24% 24.74% 25.23% 25.90% 26.17% 26.62% 27.06%
7 | =Pu 8.08% 7.96% 7.84% 7.69% 7.62% 7.52% 7.42%
L | =Py 4.04% 4.13% 4.21% 4.32% 4.37% 4,45% 4.52%
> &&t 100.00%| 100.00%| 100.00%| 100.00%| 100.00%] 100.00%| 100.00%
A
| = Pu 93.83% 92.98% 92,11% 91.24% 90.37% 89.50% 88.65%
] 20 Py 5.80% 6.60% 7.42% 8.24% 9.04% 9,84% 10.61%
Z | mPy 0.35% 0.39% 0.44% 0.49% 0.55% 0.62% 0.68%
4 | »Py 0.02% 0.03% 0.03% 0.03% 0.04% 0.04% 0.05%
et 100.00%] 100.00%| 100.00%; 100.00%| 100.00%| 100.00%| 100.00%
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1.00E+16

1.00E+15 |

1.00E+14 |

1.00E+13

1.00E+(2 }

1,00E+11 |

1.00E+10

1.00E+09

1.00E-01

1.3

1.2

1.1

L.0

hEFREDOL

0.9

1

{.00E+00 1.00E+01 1.00E+02 1.0

TR NF—(eV)

PO B ETFART B
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