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Core Characteristics Caléulation on TranSportable Fast Reactor

Akira Otsubo! ,Kazuo Haga?

Aostract

[Objective]

In order to miniaturize the transportable reactors studied at Frontier
Advanced Reactor Group, a few modifications are added to the design concept of
the reactor. In this report, burning period calculations are performed to know

the burning periods of the modified reactors.

[(Methods]

The two dimensional transport and burning calculation code of TWODANT-BURN was
used in the analysis. The core fuels were nitrides. The analysis was performed
in the cases of nitrogen isotope components changed from those of natural
nitrogen. ,

The cores analysed are as follows.

Core A : The core studied in 1991 for a deep séa reactor was used as a reference
core. In order to miniaturize the core by decreasing the neutron
leakage, the upper and lower ends of the radial reflectors were made 10
cm longer than those of the reference core.

Core B : The gas plenum length of fuel pins were shortened, compared with that
of the core A. Fuel volume was chosen to be 62.6%, that is, the maximum
value from the point of geometry. |

1) Frontier Technology Development Section, Technology Development Division.
2) Technology Development Division, Oarai Engineering Center.
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Core C : The core moving upward and downward in a annular reglector. Continuous
burning period was analysed.

(Results]

The results are as follows. ,

Core A : Reactivity increased 20X from that of the reference core in the case of
approapriate selection of fuel volume, 2%° U 95% enrichment and Pu
content. The core A was about 2lcm in diameter and height. Continuous
burning period was about 10 years.

Core B : The core B was about 2lcm in diameter and height. Continuous burning
period was about 10 years.

Core C : Calculational results showed that the burning period of 2 years was

technically possible for thermal output of 15 MWt.

ii
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#1. 1 EEFENTA—F

Main Calculation Parameters

mE PoE S WAL ATR
Fi A | EAU P RREE 30%, 50%
BBHEURD 18N 30%, 50%

1B (U, Pu) Rkt

Al B BEEURY RKRE# 62. 6%
B& (U, Pu)iRx
ALy C BBREURN 1*N 30%
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CDEIIRLTHERLIL' NEENLUAOKRD 2 THE S /oM EXSD
RN—=PMa—FEHWT, BRKE (BAE. BHE) OFMOTELZITV 58
DIrobBife s oifEREERT S, ThEd, TWODANT-BURNT®O?2
RTTHME R BLIC (R L e,

2. 3 BB EREE

HETHOE 12T 7F ) 1 FERRUBAREBEEERIIRT,
O72F /4 FE@
» fissile
U-235, Pu-239. Pu-241
» fertile
U-236. U-238. Pu-240, Pu-242, Am-241

O REKI%E
[-135. Xe-135, Xe-136, Nd-150, Sm-153

REHERED i FIRINIC & S REBRIBIREZRL 72,
® U-235 — U-236
®© U-238 — Pu-239 — Pu-240 — Pu-241 — Pu-242
\ (BHAME : BAEEEM 1.532x107°%/s)

Am-241

BARERZEOHERBER 2. 21T,
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x2.

H
B

Neutrons Energy Group Structure
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2. 00000 X 107
6. 43400 % 10°
3. 00000 % 10°
1. 85000 10°
1. 40000 x 10°
9. 00000 X 10°
4. 00000 X 10°
1. 00000 % 10°
1. 70000 % 10*
3. 00000 x 10°
5. 50000 X 102
1. 00000 X 102
3. 00000 10"
1. 00000 X 10"
3. 04999 X 10°

6. 43400 10°
3.00000x 10°
1. 85000 10°
1. 40000 10°
9. 00000 % 10°
4.00000 % 10°
1. 00000% 10°
1. 70000 10*
3.00000x10°
5.50000x 10°*
1. 00000 10?
3. 00000x 10"
1. 00000 % 10"
3.04999%10°
1. 00000x 10~°
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= 2.

FP Neuclei Production Rate

2 WO REEAERER

Boap®s
F Pz U-235 U-238 Pu-239 HBER(/s)
[-135 0. 0253 0. 0141 0. 0380 2.912x10°°
Xe-135 0. 0049 0. 0010 0. 0050 2.118x107°
Xe-136 0. 0577 0. 0596 0. 0709
Nd-150 0. 0081 ~ 0.0087 0. 0104
Sm-153 0. 0020 0. 0039 0. 0049 4.122x10"*
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3. EOAIRBT BB

3. 1 REB{LHMFL FOA-D)

3. 1. 1 RARZERZHOIBREHAC

KRB S B M ORRELE 258 (3 0% &5 0%) ISBEL, FPOEBEE

L& THRAIEEIT,

BTEDNRS A =513, BREFLOBERHEICHEALIEI. 10ROy —20D&L, &
NPT OOTIRES. 2E&F—& L, ThODEHE/S X — s 2 hDFELDOZFR & H

&3, 3IRT,

fE. MEOULPUDRAEI&IZ] : 1T, UD?® UBHRIZ20%E L1, hid
BREOCHAERBIHET. BANEH LS8 blissile naterial DEED A X WRETH

%o

(1) MBHT#ER
1) BREHARER 3 0 %6 Di&

BAERGHEAD R X
FLOFEE (cm)
ETFRGHELEL | BREERDOS
(SH4R) CER 3 F£5) RUSEZAL
15. 0 0. 8939 0. 7955 (13.8% Ak/kk')
1 7.5 0. 9951
20. 0 1. 0837 1.0163 (6. 11% Ak/kk')
22. 5 1. 1666
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2) PREHATRER 5 0 % DIBE

BHMRGHAR S
FL¥ERE (cm)
ETRHELEDL | REEOS
(SEER) (B 3 EE) RISEZ(L
10. 0 0. 8829 0. 7527 (19.6% Ak/kk' )
11. 5 0. 9826
13. 0 10731
15. 0 1. 1797 1. 0919 (6.82% Ak/kk')

1) 2) O#FRER3. 4IRT, HEOLUTOED LLEEZBNIN %,

PEHARER S 0 %6DBE EIMEMRH]L., 000EEZDFELHEE: 1 7. 9cm
1. 05D&EDHFELFEE: 18, 5¢cm
1. 100EEDFELEE: 20, 3cm
PREMARER 5 0 %6DIBE FMEERN]., 000EEDOHFEL¥EE: 11, 9cm
1. 05D&EEDFLER: 12, 4cm
1. 10DEEDFLER: 13, Tem

3. 1. 2 'S Na2AEOWIBEMAC

N, UNOBBHFRIGHTRESE 43, 5RUKS3. 6iRT ™ , " NOB#F
BENEEIZ. "NOZA®, (n, p) KEWERICHEL T - E/NSHETHB0
T. UNO&ERVROBMRKBO TR RRABREMA LR 2 AN BLLD
b KD/NSIEMERS, 3. 1. I/MHERIUHES, BRAKEFEINS(TSE
BT, FLDBILYRESBBEO S NEZALTHEIN TV BIPAIRSVTH» 1,
M. RABETIZVNAI Y. 635%. SN0, 365%TH3,
ZITHEOBOMEIZUELP uDRASTIAHN] : 1T, UN®*® UMMKRIZ2 0%E&
L7z
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(1) MRkt R

1) MEHAERD 3 0 %15S

FO¥EE (em) SN N B 2L
13. 0 0. 8202
15. 0 0.9111 0. 8939 2. 115AkkKk')
17. 5 1. 0456 0. 9951 (4. 86%¥Ak,“kk')
20. 0 1. 1366 1. 0837 (4. 295Akkk')
22. 5 1.2214 1. 1666 (3.85%Ak.7kk')

2) MEAER 50%

FLEE (cm) S\ N RIS EZAL
10, 0 0. 8999 0. 8827 (2. 17% Ak kk')
11. 5 1. 0023 0. 9826 (2. 00¥Ak,7kk')
13. 0 1. 0948 1. 0731 (1.85%5 Ak, “kk')
15. 0 1. 2036 1. 1797 (1.68%¥Ak.“kk')

—10-
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3. 2 WiRMED S U RMBEFL FOLA-Q)

A-QWEIC2VWTIR3., 1HiEFUHERZ, SRELTR' NEHW BED Y -2
IOWVWTDAT- T,

(1) RBIRRER
1) MEHETERD 3 0 %BE
FOERE (cm) | Bl (9TK) | BAEBE20K, PuE1L R
| Bk AR
13. 0 0. 9029 0. 8202 (11.2% Ak/kk')
15. 0 0. 9940 0. 9111 (9. 15% Ak/kk')
17. 5 1. 0936 1. 0456 (4.20% Ak/kk')
20. 0 1. 1796 1. 1366 (3.21% Ak/kk')

2) MEARRD S5 0 %H5

PR (cm) | BB (9T%) | BAEBL20%, PuE1L RIS EZEAL
HAX AR
10. 0 0.9738 0. 8999 (8.43% Ak/kk' )
11. 5 1. 0713 1. 0023 (6. 43% Ak/kk’ )
13.0 1. 1577 1. 0948 (4.96% Ak/KK )

3. 1HiRU3. 2HiOFNFNOHETELFLERE, BREHAERBICI 0 %DH
&%K3. TIE, 5 0%DFA%2K3. 8ILTT, ChoDEKD,

MEHARE 3 0 XDBE

235U MR E20%, PuE{LES0SOMEDOBE
EYMERN L., 00DEXDFELEE: 1 7. 0Ocm
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1. 05DEEDFELER: 18, 2¢m
1. 100LEDMELERE: 19, 3cm
P USRI OB
RANEERN L., 00DLZDELEE: 15, Jcm
I, 05D&EDELHEE: 16, 6cm
L. 100LEDHFELERE: 17, 9em
PREHATER 5 0 %6DBE
PO UMMIBE20%, PuB{LEESOXDIREI DB
RYIEERL L. 0 0DLZDMELEE: 11, 5¢m
. 05D&EDFELEE: 1 2. 4cm
I, T0DLEDHFELHEE: 13, 2cm
U BB OBE \
ENEMERN L., 00DEEDHELEE: 10, 4cm
1. 05D&EEDFLHEE: 11, 3cm
I, 10DEEDFLERE: 12, 0cm

P UBMBRRRI O, 2% U208, PuBI{LAESOMRELL U fissile material
CEEVEH VDT, PL (1. 1—-1. 7Tcm) FLEEINI L BREELB7-,

3. 3 ¥E&H
AETRROERIE SN,

(1) FRIEFBEICHEL L RRRREEA L LESBRLMREELD r— o % 45
LATHELELLEZA, SEDHETRIUTFRENDEL Lt t0ic. K
GNP 3 EEDHBHERLD 6 — 2 0 %ML 7,

(2) (1) TRAZBHEZ NCEBEMAHETR, RISENEICL. 6—4. 9%
T ARG LI,

(3) RABRE'NTEERAAS, BABYBRKEE U SBEE LYK CE =

BATBETE, RISEA (2) OHBERRELOEICS. 2-11. 2%#mL

12o :
(4) (3) DHETIE, MEBHATRILA5 0 $OBA. FOKEN10. 4 cmTHERE
otz ‘ :
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Core Parameters for 2 Dimensional Analysis in 1991

—

[y —— 77 — N
&3, 1 K 3EE 2 RTTIENTEL S
NG A =P YR,y —2R
3B
Q @ ® @ ® ® )
BAFE | BRFE | P uflsk | BREHE | 85 HE | H:EH | B
W~y .y b
{LERNE (U, Pu)N | (U, Pu)N | (U, Pu)N | (U, PUN | CUPuIN | (U, Pu)N | (U,PuN
PUUMRKEEE(w/0) 1 20 v 20 20 20 20
PuE{tBE(w/o) | 650 50 50 50 50
(P u#ipR) Pu2di® | Puzdl® [PUZATRREI Pu24l& | Pu24I® | Pu2ilE | Pudld
SR (g/en®) |14, 3|14, 314, 3|14, 3|14, 3|14, 3[14. 3
WEEMEBLU|ODS ODS ODS oDS oDS
REREHEY |
WENk
5 [6) R 53 &
(em)
BH R &
(em)
BA RIRIR &
FRRLES
AR (%)
FLEE (om) 10,15 | 10,15 20 20 20 20 20

(%) FOBTITFOERD 2

A =2
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i 3. 2 & E%rﬁ: Fixed Parameters
FREAE 5 mm
PREHH K 2 0% U:Pu=1_:1
WARHEETHE 2 (BEIRX'NDHLLIZYN)
A IVHEE 80%
R E (THALw) REREEERIL)
HIE 6. 5 mm
HHEAE 0. 47 mm
HATUF 4L (FH) BX 30 cm
EH - TRV FLES 14 cm
FOER/REE 1/1
AR 2% — B 5 [E) B AR 0 mm
gt NS LEK 12
et E Be
AR A E B.C
JEOER2E SO LI ML
FILA DB 6§00°C
FLHOEE 700°C

WEME (BRE. FESHE

M ENHA
TV b= LK

WK S LARSHAR S
B NS LRI &
HIE K S LIRIR R BE
L8« THRIHER S

ODS (0D S =F{t¥ascatiliEgsse
gz 7oL MA-T54
s (%)  Ni 78, Cr 20, C 0.05 Al 0.3,
Ti 0.5, Y203 0.6, Fe 0.55)
rall RV A
FTbALw) &ELU
Pu-239 58%
Pu-240 24%
Pu-241 14%
Pu-242 4X
145 mm
20 mm
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10 cm
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=3. 3 AFEEEFLSA—S

Core Parameters for 2 Dimensional Analysis in this year

3.2 RU L4M |42E |42 5,2 &
3.3 Skl | Rk |
TR A A B B C
R (U, PuN ON (U, Pu)N | UN UN
BH ERER I8N KARBY | RREXK I8N
&U:ISN
| oDS ops |ops |oDs ODS
BEM BT Na Na NaK NaK Na
BEEC 650 650 500 500 650
& igr Be Be Be Be Be
RN ik B.C B.C B.C B.C B.C
WREHAREH | 30,50 30, 50 62. 6 62.6 30
%
fFERen | 10-22.5 10-20 | 10-13 7-9 20
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4. JFLBITHIT B 4E T E
4.1 BEMERCPRFRAY b AMK

£33, JORLIENRSA—S Ly FTHEET- 1,

FLBOFLAIRKTZEREESZ, FOLTFHON XSV F LOMEEES %3 0
emAMB5., 0emicl7eleTHB, Shid, RIMEEERETHIE, COoBBEDN
ATVFLARSTHRARIEN DD 1O TH B, REHERRE. BOBIZFOA &R
LT B, |

WHIMIIN ahON a KIREE L, ChIHIEROESRTREMEDRS . EBDR
BETHEHELGON a KDAWEENRE >TWBEEZ1NSTH S,

ey PREHARELLIC SV T, KR ERD B2 BKAEDE 2. 5% & L1,

1) &1 (FELB-D)
RE1IEBRI. JITRTEISL PN MEAEERA LY —XTh 2,

FOHER (cm) | EER
10, 0 1. 0036
10. 5 1. 0408
11. 0 1. 0748
11. 5 1. 1087
13. 0 1. 2032

2) &2 (JFLB-®)
RIE21IEFS. SITRT LS ICINREEFER LIy —-2THh 3,

FLERE (cm) AR
7. 0 0. 8216

9. 0 0. 9955

9. 5 1. 0329

10. 0 1. 0678

11. 5 1. 1651
13.°0 1. 2505

- 24 -
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LAEOERER 4. 2 1Clid, FLOADHELEREUBLT, FHOUBTRIhEOM
I cm/NESIBETHARL -1, | -

Rl FLHEEL 0. 5cm) ObETYMMFLOERN (BAE., #AM) kTR
S, EhUTFR, dEFRrVF—0. [IMe VEALOth#FHR, 1. 0Me VELED
REFREENTN, R4, 1 R4, 3 (BHED) ROR4. 4 (FE) RT,
D BFLR, M5 ENE ETE. 5 RRSHENN ., RAERH EARTODETFERD
2R 4, 51CRY, XEWETORMFRARS FVERI4. 6I1RT,

RUE2URLERI, 5 cm)TIT-> LHEISBIdHTRAGE2HR4, 2&K4. T
(BAHE) RUK4. 8 AR 1o, EBRICHIF2hHFHEROMER 4. 9ic, dik
FARZ b VER4. 1 0IZRY,

4.2 HREH

(1) #HERH

4. 1HIOR 4. 2ICRTHFZRBOBRITBHEREZREIC, R4, &2 0% Lst
LTRIEERNT. 03~1. 05 OMICHBELEBR TR BEZ1T -7z, HFLOFERE
3.

SMEL(LPON#E :10. 5¢cm

S8 2 UN #R%L : 9. 5cm
D2r—RCP2VWTHEE L, FHMNIMBATTIORWLE & L1,

(2) fRiFrEER

R, RE2TOMBHEERELR4. 3, K4, 4BXUR4. 1 1IZRT, &7
VL . EMBERN . 02U - ORI OZELER 4. 5ICRT,

Bld4. 11 THEORBEFMICKH ] 0E0EZEN/HTVADFKROERIZK S,

#£4. STHEDT 7/ F /)4 FEEEHETAL *'AmMOEZRVKRZVONHNS,
CHIZP uBAREICEMEICEENS P uMNBHELT M AMMNEREN S
"oThB, 4. 1 21RT P AmOFUTFRICKHEEER S &, KARERIH
BMTERICHANT2HRES /NS> TWE, LHvd ZoMENEE., ' P uois
HNNEREERETH S, O, PuBSBEFELTIR. *'PuoEd. **'Am
DERICK D EIEEROBIONBELBEEEZI SN S,

#E->THLP uRABKAELTRENRMETEL VW IPLEREKT S LT0IE, 50
P uMBBBLT M AMMBEREINSPULD ., (LFENAET ' AmZERDO BV
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fek D18, RRISMBEEIT-7c P uREHTIHNBELEN S,

4. 3 EAGBIHNEANTORSERN

(1) MBSyt |

4. | MOKM2 ., Bl (UBMBBLO 7 %) MEHARICHL T, #EROEE F S5 L
WARTHL . BAERSAZMHAR LTS LTHET 35RO THRHESH
O, RERICE A REHABEIEERE L 2R 7,
RUE2DFELIMLT, 4. 1 3IERTLIICBAHERGHAE ETICERLSS L
BEOEMBEROEAHE L, KL, RICRENILIIC, JOBKRRTIREBHE
REHAOSIC, L i HORGHHEHSEINTOS LT3,

R ETHPLOEEIZ I, | BOKREEIC, EMHERNLT. 0~1. 10MH
K$59. 5¢m. 10, 0cmd2&HE L7, |

(2) MBHHER

HEERETRICRT.
RA R GHERS B FLEE (cm)
BE#EL (cm)
9. 5cm (RISEZL) 10. 0Ocm (BUSEEZAL)
0. 0 1. 0423 1.0774
5. 0 1. 0298 (-0.23%¥Ak/cm) ~1.0656 (-0.15%Akcm)
7. 0 1.0167 (-0.63%Ak, cm)
9. 0 0.9983 (-0.91¥Ak,“cm) ‘
10. 0 0.9870 (-1.15%¥Ak.cm) 1. 0254 (-0.74%¥Ak.“cm)
12. 0 ' 1.0075 (-0.87%¥Ak.”cm)
'13. 0 0.9874 (-2.02%¥Ak.”cm)
15. 0 O. 9571 (-2.61%¥Ak“cm)

FROEREN4. 1 4IKKRT 3, CHLDBELMRER SIS RIHEBEEER I
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BN 9, 5cmDPBS L= 8. 8cm
HFLHENL10., OcmDBES :L=12, 4cm

L18%, - TIOKIMANTIE, KAHASBIEMLE L TINOGDORILULEORIHET S
LERH B,

4. 4 F&O
AETRROERNBONTI,

(1) FLBT, BEHEARILZ6 2. 6%&TH2 LIk, PLOERBIREER
9. 5—10. 5cm, HE19-21 cmictA2ELHERL, JOBR—EOH
BELTOIRBAXIR S OFHFOFLERE, BERIUKRESITH S,

(2) FFHRBMBTORRFARY FNVEHBE LIz, TORM®FANRY ML, BigFE
U4 BT ER O S Fic & 2B HLEOFRMICEDNS,

(3) BREEHHEZIT- 122 BRHEH 1 0 kWelcttiBid 2877 0 kWt &5 5EiR
ZETIRUNKRY (U, Pu) NBREIL #98 EOEENTRER Z &N 1,

(4) RSEBEHHELARNIC VT HHHEEITL, FERERICT B ICHLELRGHED
BEFERIE, 9- 13 cm&VWHERESE/,
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=4,

(BREUATRER63%, JALER10. Sem, JPOE & 2icm) k-eff=1. 0408

e yac B End>l.OMeY | End0. IMeV | 2hfEFE

£IE (cm) hiEFR fEFR
0.67 6. 663E+12 1. 549E+13 1. 762E+13
2.00 6. 530E+12 1.522E+13 1. 735E+13
3. 34 PRCARIER 6. 350E+12 1. 482E+13 1.697E+13
5.00 6. 063E+12 1. 415E+13 1. 635E+13
7.00 5.632E+12 1. 312E+13 1. 550E+13
8.63 i 5. 197E+12 1. 210E+13 1. 475E+13
9.88 | troes 4, 466E+12 1.07T1E+13 1. 408E+13_
10.75 3. 583E+12 9. 219E+12 1. 378E+13
12.67 2. 164E+12 6. 136E+12 1. 216E+13
16.00 8. 512E+11 2. 748E+12 9. 150E+12
18.84 | £&K[0] 4. 514E+11 1. 384E+12 6. 24TE+12
2111 | REHE 2. 296E+11 6. 922E+11 3.832E+12
23.33 1. 296E+11 3. 649E+11 1. 840E+12
24.71 ’ 8. 030E+10 1. 964E+11 3. 689E+11
25.24 | ZAME 6. 843E+10 1. 477E+11 2. 08SE+11

: Rk

(B : n/cml/sec)

Neutrons Flux Distribution in Core B

1 FoLBHETRSm (REHED

(UiSsBEE20%, P u E{LEES0%, S0k )

(Mixed Fuel)

fRC8HER] 28 | En>l OMeV | E no0. 1MeV | 2BlTR
& (cm) TR iR

17.00 |FEAASY L 220E+11 3.322E411 7. 169E+11
74.25 1. BOSE+11 4 39TE+IT 9 {41E+11
70.75] _E2R 1. 920E+11 4. 422E+11 9. 584F+11
67.25| v+ 4 2. 145E+11 5. 488E+11 1. 262E+12
63. 75 3. 196E+11 8. 199F+11 1. 813E+12
60. 34 5. 855E+11 1. T39E+12 3.933E+12
57.00 | E3Rédoh@]  1.091E+12 3. 529E+12 7. 368E+12
53.67 | KElE 2. 553E+12 7. 009E+12 1. 088E+13
51.00 4 423E+12 1.077E+13 1. 353E+13
49.00 5. 488E+12 1. 282E+13 1. 503E+13
47.19 6. 034E+12 1. 401E+13 1. 614E+13
45. 587 6. 320E+12 1. 471E+13 1. 682E+13
43.94 6. 511E+12 1. 518E413 1. 131E+13
42.32 6. 661E+12 1. S49E+13 1. T62E+13
40. 69 pACYRKEIER 6. 663E+12 1. 549E+13 1. 162E+13
38.57 6. 5S1TE+12 1. 520E+13 1. 732E+13
36. 94 6. 331E+12 1.473E+13 1. 685E+13
35.82 6.049E+12 1. 404E+13 1. 618E+13
34.00 5. 510E+12 1. 287E+13 1. 509E+13
32.00 4. 44TE+12 1. 082E+13 1. 360E+13
29. 34 2. 567E+12 7.047E+12 1. 100E+13
26.00 [T&Réd5Mm]  1.097E+12 3.555E+12 7. 549E+12
22.67 | REHE 5. 969E+11 1. 796E+12 4, 287E+12
20. 59 3. 845E+}H] 1.017E+12 2. 483E+12
19.75 3. 596E+11 9. 437E+11 2. 246E+12
18.921 #'= 3.049E+11 8. 282E+11 1. ST0E+12
18.08 | L4 A 2. 478E+11 7. 026E+11 1. 687E+12
17.25 2. 240E+11 6. 193E+11 1. 482E+12
16. 42 2. 279E+11 5. 842E+11 1. 294E+12
14.25 2. 024E+1] 4. 946E+11 1. 034E+12
10.75} T 1. 608E+11 3. 186E+11 7. 591E+11
.25 TvF 4 1. 285E+11 3. 1T0E+11 b. 423E+11
3.175 b 1.039E+11 2. 872E+11 6. 397E+11
1.00 1<§Bﬁ5¥§§ﬁ’ 8. 382E+10 2. 359E+11 4_844E+11

(H6T : n/cni/sec)
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=4, 2 JALBPHEFRSE (B g UrED

E&ﬁﬁﬁ%’s‘a{ ;‘E“*%gﬁﬁfﬁg‘gm) \offoi03ge  Neutrons Flux Distribution in Core B (Highly Enriched Uranium Fuel)

Zeyas K En>l.0MeV | E nd0.1MeV | 2thiEFR P LA R]  GRR En>l.0MeV | E nd0.1MeV | 2chi¥sE
| (718 (cn) TR i - AL (cm) ok iEFiR

0.67 1.010E+12 1. 450E+13 1. 572E+13 75.00 [FERtPAEs 1. 112E+11 3.005E+11 6. 411E+11
2.00 6. 859E+12 1. 423E+13 1. 546E+13 : 72.25 1. T58E+11 4. 164E+11 8.498E+11
3.34 WACHRKIEN 6. 658E+12 1. 385E+13 1. S11E+13 68.75| _L&F 2. 054E+11 4. 379E+11 8. 654E+11
4.15 6. 408E+12 1. 335E+13 1. 467E+13 65.25 | FLvF 4 2. 257E+11 5. 339E+11 1. 145E+12
6. 25 6. 088E+12 1. 270E+13 1. 417E+13 61.75 3. 356E+11 8.098E+11 1. 6T1E+12
7.63 5. 722E+12 1. 200E+13 1. 369E+13 58.34 6. 295E+11 1. 730E+12 3.636E+12
8.88 4. 951E+12 1.073E+13 1. 314E+12 55.00 [L3RédAm] 1. 162E+12 3. 485E+12 6. T76E+12.
9.15 | 1PZes 3. 950E+12 9. 217E+12 1. 282E+13 51671 REHE 2. 156E+12 6. 947E+12 1. 004E+13
11.50 2. 346E+12 6. 108E+12 1. 121E+13 49.00 4. 905E+12 1. 067E+13 1. 253E+13
14. 50 - 9. 009E+11 2. T48E+12 8. 401E+12 47.00 6. 033E+12 1. 256E+13 1. 388E+13
17.50 | &AMl 4. T60E+11 1. 395E+12 5. T46E+12 45. 32 6. 525E+12 1. 349E+13 1. {T4E+13
20.12 | R&HE 2. 380E+11 6. 974E+11 3.523E+12 43.94 6. 728E+12 1. 394E+13 1.517E+13
22.36 1. 31TE+11 3. 635E+11 1. 690E+12 42. 57 6. 813E+12 1. 426E+13 1. 548E413
23.14 8. 381E+10 1. 980E+11 3. 610E+11 £1.20 7. 009E+12 1. 449E+13 1.5TIE+13
24.25 | #&Al0] 7. 422E+10 1. 535E+11 2. 131E+11 '39.82 HRLHREISR  7.010E+12 1. 450E+13 1.572E+13
R ' 38. 44 6. 879E+12 1. 427E+13 1. 549E+13
(841 : n/cni/sec) 317.07 6. T38E+12 1. 396E+13 1.519E+13
35. 69 6. 540E+12 1. 352E+13 1. 4T7E+13
34.00 6. 055E+12 1. 260E+13 1. 393E+13
32.00 4. 930F+12 1.072E+13 1. 260E+13
29.34 2.811E+12 6. 983E+12 1. 014E+13
" 26.00 [TaPédAE] 1. 168E+12 3. 508E+12 6. 926E+12
22.67 | gk 6. 410E+11 1. 783E+12 3. 941E+12
20. 59 4. 125E+11 1.014E+12 | 2. 276E+12
19.15 3. 780E+11 9. 328E+11 2.052E+12
18.92| #'== 3.061E+11 7. 980E+11 1. 181E+12
18.08 | LI A 2. S16E+11 6. T13E+11 1. 528E+12
11.25 2. 443E+11 6. 085E+11 1. 341E+12
16. 42 2. 496E+11 5. 828E+11 1. 175E+12
14.25 2. 130E+11 4. 842F+11 9. 388E+11
10.75{ T2 1. 633E+11 3. 641E+11 6. 789E+11
.25 7v+ 4 1.219E+11 2. 940E+11 5.691E+11
3.5 1 9.870E+10 2. 664E+11 5. 619E+11
1. 00 Tﬁﬁ;‘ﬂgﬁ{ 8. 024E+10 2. 195E+11 4. 242E+11

(BfI : n/cmi/sec)
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Burning Calculational Result in Core B

(Mixed Fuel)

x4. 3 L BRBEETERER
(EES R

(URFEBEE20%, P uEILBESOX, BRABEEET0KWL)
(AL ERBo%, FFOEZEIO. Scm, FLE X 21cen)

RIGERIERZE{L

PABEHAR | A ER (XA k/kk')
RIGEXRIE BREM

IEXO| 1.0408

1 & 1.0352 | -0.52% -0.52%
2 1.0299 | -0.50% -1.02%
3 & 1.0247 | -0.49% -1.51%
4 £ 1.0198 | -0.47% -1.98%
5 & 1.0151 ] -0.45% -2.43%
6 1.0106 | -0.44% -2.87%
78 1.0063 | -0.42% -3.29%
8 & 1.0022 | -0.41% -3.70%
9 & 0.9982 | -0.40% -4.10%
& &t -4.10%
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4. 4 FOLBBRETERR
(5 EHE UED
Burning Calculational Result in Core B (Highly Enriched Uranium Fuel)

(U MAEEEITY, P uE{LEEOR, MbE BETOKWL)
(BB ERB63Y, FOHEI Sen, FFOE &19cn)

RISERIRBZAL

MW | EEER (¥Ak/kk')

RICERIB RIAR(/E)| BEHE
VIEE 1.0329

5 &F 1.0311 | =0.17% -0.03% | -0.17%
1 0% 1.0292 | ~-0.18% -0.04% -0.35%
1 54 1.0272 | =-0.19% -0.04% -0.54%
208 1.0253 { -0.18% -0, 04% -0.72%
2 54 1.0233 1 -0.19% -0.04% -0.91%
30% 1.0214 | -0.18% -0.04% -1.09%
3 5% 1.0194 | -0.19% -0.04% -1.29%
5 0% 1.0119 | -0.73% -0.05% -2.01%
1004 0.9943 | -1.15% -0.03% -3.76%
& &t -3.76%
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= 4.

Fuel Composition after Burning in Core B

O KRl B ABERR ARHRA AK

FLfL IR G o MR 024t

BEHERE 6 3%, MIBE: T0kW, =W ER:1.00

RS BEE UREE20% PuE/LEES0%, A ER10. SenlliEEE 97X, Pum{LE0%, AL 2E1%S. Sn
VL (RALEIIRT : 9%F) NEH (REBEHARS © 1005E)
(1/barn-cm) | (3/barn-cm) (RIFR) (3/barn-cm) | (3/barn-cm) (KRIgXR)

TV F 7 4 FlfissileU-235 1.841E-3 1. 7945-3 -2. 54% 1. 785E-2 1. 658E-2 -7.11%
%58 Pu-239 5. 250E-3 5.113E-3 -2.61% 0. 000E+0 3. 203E-6
Pu~-241 1. 257E-3 1.793E-4  -85. 73% 0. 000E+0 1. 1T7E-11
fertileU-236 0. 000E+0 6. 979E-6 0. 000E+0 1. 632E-4

U-238 7. 272E-3 7. 241E-3 -0. 43% 5.449E-4 5. 376E~4 -1. 35%
Pu-240 2. 163E-3 2. 143E-3 -0. 93% 0. 000E+0 1. 020E-8
Pu-242 3. 576E-4 3. 546E-4 -0.81% 0. 000E+0 2. 936E-14
An-241 0.000E+0 1. 055E-3 0. 000E+0 1. 626E-11
BRBEKERE  |1-135 0.000E+0 1. 795E-10 0. 000E+0 2. 959E-10
Ke-135 0.000E+0 3. 491E-11 0. 000E+0 7.869E-11
Xe-136 0.000E+0 1. 300E-5 0. 000E+0 6. 381E-5
Nd—150 0.000E+0 1.891E-6 0. 000E+0 8. 940E~6
Sm-153 0. 000E+0 1. 585E-10 0. 000L+0 1. 662E-10

) RigE= (RRFOBRBEMHEE - NEAHOREERETE) / (VEHBOREENSE)
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