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ANALYSES ON THE JUPITER CRITICAL EXPERIMENTS
USING THE NEXT GENERATION NUCLEAR CONSTANT SET SYSTEM

Kazuteru Sugino*

ABSTRACT

In 1998, the feasibility study on FBR cycles has been started by Japan Nuclear
Cycle Development Institute (omitted as JNC) and collaborative organizations in order
to investigate practical Fast Breeder Reactor concepts of several types of coolants, fuel
integrities and core arrangements. On the other hands, the conventional nuclear
constant set is aiming at the analyses on sodium cooled MOX fuel cores only, that is,
analyses on other types of cores are out of target. Therefore it can be said that an
advance of the nuclear constant set system is essential for analyses on cores of various
concepts.

Under such a situation, JNC has compiled the constant set processing system that
represented by NJOY and TIMS, and developed a new concept of nuclear constant set
so called the next generation nuclear constant set for applications of various FBR
analyses. The ordinary investigation has fixed the basic specification of the next
generation nuclear constant set, and future study should decide its detailed
specification. ' N

For the purpose of collecting information for the detailed design of the next
generation nuclear constant set, new constant sets have been prepared using the
constant set processing system, and applied to analyses on the JUPITER critical
experiments, which are the mock-up critical experiments of sodium cooled MOX fuel
cores. New information on the new constant set obtained is as follows:

- The use of the new constant set improves the results of analyses on U-235 and Pu-239
fission reaction rate in the blanket region, sodium void reactivity and Doppler
reactivity in comparison with those obtained using the conventional JFS-3-J3.2.

- Application of the VITAMIN-J group structure reduces considerably errors of the
calculated core parameters due to the choice of the weight function for the preparation
of the nuclear constant set in comparison with that of the JFS-3 structure. Further it
improves results of analyses on distributional core parameters a little bit.

- In terms of comparison in results with European analytical scheme ERANOS, there
is a room of improvement in analyses of core parameters of radially-heterogeneous
cores.

*: Reactor Physics Engineering Group, System Engineering Technology Division,
O-arai Engineering Center, JNC, Japan
(Current affiliation: Fuel and Core System Engineering Group)
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FERIFCKDOEEMEEZRETALET, ERNKEUTOED ED.
c BEPOBBEEFENSRET S, GRS E LaNn,)

« MA, FP BABEFSOLERE NIRRT RREEZET S,
PRI CEAEROFABITICES T TONALZE T 5.

2.2 kitIFEEROERLE

KERFEROER DL, HRFEOOLOEBREHFET, Fig2-1 ITFRT ., /RO
JFS & R EAFER (Basic nuclear constant set) (ZHlZA., FLRERZEFEIZRD K
3 7= DI B EEF 8 (Ultra fine group nuclear constant set) 2 HETH 2 &L,
TNTNOEEROEHEZUTICRTY., .

221 EBEAFEH

C RO N TR R TREEMSREO RIBER E & O ERICERD S 7=, EkkEt
BEREOEEREY FOLSIC. BEOT RN F—ER AW EAET T2, 270, 1%
FENTIE, NRIEBSEIL, V7L ADSA TS5 &AL DI12, 41keV A REE
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HMOBEEHAIC L3 EE L P—BintEY (120450 1) OFH2EE (700~800 &)
ETBIEBEZENS,

- fESRED, HOEESIERDFNDOEDHO ftable #iE ST 3,

- BRPnEREEDS,

2.2.2 HEMBFEER

«41keV LT MCROSS 514 75U ThH B,41keV AT & T 2 AL, U-238 BT,
£ DEBOILE/S T A —F M 30~60keV I DIEED., D, ZPPROD Ry F5—
FUSED AlkeV LA EDOBTFEIL 2~3% ENEWNETH S, 2B, $kizid, BT *
NF—OETOIEDOEEE D H S,

cERORTEIETIE. XU (BEIT 9,150 8) WO LTHLEHR éihé
cBEEFEROAERWEBFRIBEIRLDERON/-H0H, JEFEMEREL. BIEEEL (41keV
DLENSEDHDOHR) TEIBEEPHETEREEHEL,

BELT MU ZEF IR, 5T, HEORDFEWITHEAETELICE SN, HENEHE
R DEEBOPHEFIRINF—IREENS,

- EEROFKB TR, 7—7wm(Rl%)k;bf EEMMEEETREICK
DEOHED CENRETH S,

KPR AT 5171k, PEACO )b —F > OBAEN SLAROM 11— K@%
FERTAVNEND D, ZREETIT. Y¥%a— N4 SLAROM-UF (Ultra Fine) &#d 3
TrEED,



Evaluated nuclear Evaluated nuclear
data library (ENDF data library (ENDF)

Processing of cross Processing of cross Processing of Processing of
sections except for sections for resonance cross sections for cross sections for
resonance region of region of heavy nuclide all nuclides resonance nuclides
heavy nuclide |
(PROF GROUCH-G) (TIMS-1) (NJOY) (TIMS-1)

160-100Z 00%6NL IN[

Basic nuclear

| constant set
(Infinite dilution cross sections
+Self-shielding factors for
whole energy range)

Ultra fine group
nuclear constant set
(MCROSS fibrary for

energy range below
41keV)

70-group JFS-3
(Infinite dilution
cross sections
+Self-shielding factors
+R parameters)

NEW NUCLEAR

CONSTANT SET _ J
Cell calculation in the Cell calculation (Including
70-group structure collapse of cross sections)
OLD SCHEME NEW SCHEME

Fig.2-1 Basic specification of the next generation nuclear constant set system
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FIE FFEEROER

FEROEBEOMEEFRIIZESENS 20, 1 7V EETEEIN THWAEERIF
EBOIERFEIX Fig.3-1 IZRT L DI, EFEMITIE NIOY I—FZHNEBDTH D,
EAF. JENDL-3.20zED< 70 #EN 175 HOERFEEIEREZFICL T, HxoNE
ICDNWTHRT, ,

B, UTOXERVERICUTOEEDOHEZAWS L LT3, £/, BT 70 3
HBDNI 176 FHEERLZERITE, ThTh. JFS-3 & % WWid VITAMIN-J FEREE
ZELTWEDHDET S, BiZ, FTLWIEFEEEEZAWCET TR, BICBMEFERNE
RENTNn3D, _ |

s FEED JFS-3 FFERERAWESTERR - 0ld JFS-3

- T BERFEEZBW-EEHR : New Const-70 F/-13 New constant set-70
(BiZ. New Const /213 New constant set DHSHH D)

< 175 BELFEEREHAWEFERR : New Const-175 ¥ 7213 New constant set-175

3.1 7 PENDF m{’éﬁi

Jt® ENDF £1,00) JENDL-3.2 #7 —# %. LINEARID, RECENT(2, SIGMA10®
d— K%ZFWT PENDF (Point-wise Evaluated Nuclear Data File) #/ERd 5, BED
ERAOHBETELZ D1 — ROBEE7RT &, LINEAR I LOG AEZESDRA > b F—%
XL, SASNTRBETRENBICIDBRTEZDLRA V=53 X588 %21T
72V, RECENT [2HR/ST A—Y QONBZTRS T EIXED 0K ORT » hF—FIKE#
L., SIGMALEZ Ry 75 —HRn0D 2ZBL T 300K DRA1 > b F—FICE#RT 3,

3.2 HIFEBDIER

300K ORA > hF—F &Tic. NJOY I— FEHNT. Fig.3-2 TR T JFS-3 (70 #)
ENVITAMIN-J (175 ) OEWEHE (GENDF) Z2{ERKT 5, JFS-3 BitskOEHEFR
WOXTEHRBETHD., Figd32 NoHLMRIDITELVYP—EBEE2HFL TV S,
VITAMIN-J {37 & BT 2 e L #EEZEBE L TH 0. 0. Fe ® Na OEBMET
WAL OMMEENTNS, 2L, IEBHRERERIF (ADS) Z2BRW\WT, —ROH
HIFREET 2N SRE LEEEE. FiC. F5IEETES 10MeV OB RIF
—EBOBEIISBILORMIIS S EEZ NS,

BEHEKELT, RO IFS-3 514750 LA AL » ORRIFELOEEEE (b
HEFREEWHHEEOR AR MVE2AWS (REMO BIE).

3.21 NJOY O~ RiCLBMNEDOEHEE

NJOY WHINAWEBLESZ7LTHD., LEOEFEALLTORERZBATNS,
NJOY 1z K ZMBLARNCARA > FiERE (PENDF) OERBENHD. 15 0MNEIT
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NJOY ThSIaE~ 2. $H PENDF 2EEL T AR HEEE2 0y hLE
. NJOY A EFELEI— FTHERRREERVENTD S,

KT, & NJOY DN —F > OHke %79 . RECONR T, &3k, BENES 1T TORA
v MR EBAOTHDEE/NS A—F QLB ETIIN—F > ThH D, LINEAR, RECENT
d— REFEROBERE TN, ZITE. SHEBOIRNF Ay K2R —75
TEAEEEMELTI-NENTNS, BROADR I35 BEEROILR/NT A—F ONEE
53 —F>THD, SIGMAL I— REFASOEERBEI TW5H, HBIEF—F LEE
INFEESENS Ry 75 —H00 23Rk 32, UNRESR 1ZHESBERLR/N S A—F DL
BEFSN—F > ThH0. 5i1oNTHHRIE, SHERE 0EDRA > FMIEREE
H9 %, B2, GROUPRIIRT > MEEABRERL (BEREAREEHEECERRET
F—TNEER) TEIN—FTHD. FEEER @R OLDDOART MU, VE
ELED, AP —NEE LD BEEREAEREM &L OROBIENTES,

322 Ry7S5—#MYOREBRI GENDF OERE

TS OAEIE. PRENJOY RO NJOY I— KEAWT, BEABNRITAZLD,
PEBERY AT LAVEREINTNS, FEKOHEEIT JFS-3 RO VITAMINd A3 > |
O—N774 N EOF—Fic L 0EEL, BEEIC 1 DOV )VERETTH I LK,
—EOMBERTHNS, #ETHE I Fa-NVT7 71 VOEEIZED, EROBEE
EETAEEROERSTIRETSH S,

3.2.3 JFS-3 PDS EXADL#H

GENDF #MEmR=hnhud. =1 % JFS-3 PDS ERICLHTILENH B, £,
POSTNJOY Od—Ric kv JFS-3 TAY—7 7 )VEERL. B, PDSMAKE 10— F
iz &V SLAROM-UF J— R THAABRAEER PDS 7 7 1 VWBERICEREIN S,

324 AVFYIRT7AINVOIER

R CEETAPDS 77 A VDA N—ZKRIMCROSS 7 7 T VDA N—% &8
EBo ID BECOEELREETAEOI. KAHAFERIAFLATE, 10TV IAT77
ANEERTEIEERSTNS, JFS3 ICHELBEICER LR TFERHEI-RANT
— 7 Z2RANSESIIIDZBEIZIFS-30 DD EMBEI R THWEHNEIZERTH 54,
I—-F—NERICRETAIEDAETH D, |

3.3 IRERTHE

ZPPR-9 O SCF (Single Column Fuel) EIANIDWT, RERFEEH AT LI
iR U7 T2 8 10— K SLAROM-UF 2 AW THTEEZTV, PEFARY FIVENY
EHT 7 OWEREICOWT, k0 JFS-3-J3.2 FEKZAVWERTFIHE, KU, ERiL
FNE—FEIFHINOI— K MVPOIZ LB EERE OUREITo .
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331 HPEFARS MILOLEE

RIEFANRY PO EZ Fig.3-3 IR, 70 HREOHB T, BT keV~MeV &
BICBNWT, MVP EOEPREND T LD, fJ7, 175 HBETH. HICMVP
DOEEREFR LNV, o

AT PNV EFDODHOI LB HETIE, HETEHARVWD T, Fig.3 4 IlRTEDIZTMVPIZ
LA BRECOENEDOE THETZ 2T B, B, HIRUAEIRIIVF—EHEIZ
BnTid, MVP OFSFBRERHEIITNEL, MVP EOZERFETH S, 01d JFS-3 BLU
New constant set-70 ZH\ziEa&, 70 B EO LTI, 10keV, 100keV F—5—
IRVF—EE (BEMEED Window, #ENSEE) T. MVP &@%ﬁﬁéﬂé:t
MW, 70 EEEOFEEEZHVWEEE. TS 0BERICBIZFHFART PV OFER
ERT4ThnI ENgh5d, BiZ, Old JFS-3 ZANEREIZIE, Na DEARRLE
TS 3keV L FORNF—ERIZBW T, REIGRNEEOEESNWSIERLTHY.,
REFARY MIVBBARCESEMEN TS Z EN03, ZORRIZOWTIE. kO
EETH OWEBOLBROEZATEETHIEETEMN, keVERUTICRERRER
BT HZEMEICRN L TR, ZOAXRT MVOBNTHHITER TERNEEZI SN S, New
constant set-175 Z AWV H AL, TOREEZRANWCHEEDOL IR MVP LOEITIZ L
MEBLN TN &S9N, i, 175 BEIc X 5 HBrTId. 175 BTk
AWERREEMVPOBDOEDOHTHEREICINW—HDORALNS I LN 5,

BRICHESEEELT, 70 HEU 175 BRTNOFFERZANEESITOHTMAT
22, 3keVUTOIRINF—ERICBNWTREDIRORSNS T c‘:?blﬂ\?b\%: 0ld
JFS-3 B THARWIEEEZEE LT%<73753%EHT&>%&%X 6316

3.3.2 RN/ OMEBEOLEE

M EF AR FIVORBITBWT, HFEHRERAVERO 3keV BITO MVP OFHER
Bz 50 TR/ EZBRTE,. BICBERRESNW I EME, 2 T Tld New
constant set-70 ZAWIHEZHELEL LT, Old JFS-3 OHFEHR L OEBRZTRDI L
E9 5,

s R %7 Fig.3-5 (FAZ) R Fig3-6 (ENE) ITENTIURYT. EEERUE
BELBERICH L Tid, BICRELSPORBLETA SNV, REFEBEICOWT
12, Old JFS-3 2R T2 I &Ik D RFHEN/LB/NTENIRND NI DNE S, 0
BATEBIZ DN T, Old JFS-3 fERGBRICE THll-> THREZTROILEND D, 1ERE
WEWEHEEZ&ICkD, 41, BHEMCRBIDOLERFTES, ' '
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Table 3-1 Group structures of JFS-3 and VITAMIN-J
- JFS-3 (70 groups) - - VITAMIN-J (175 groups) -

Group | Upper energy| Lethargy width Group § Upper energy| Lethargy wid Group [ Upper energyf Lethargy wid} _Eroup Upper energy] Lethargy width
T_| 1.0000E*07 | 0.2500 T_| 2.0000E%07 | 0.1431 84| 2.9850E+05 ] 0.0044 167 ) 2.a824E+00 | 02500 |
2 | 7.7800E+06 | 09500 2 | 1.7333E+07 | 0.0250 | 85 ) 257206405 ] 0.0081 186 | 1.8554E+00 ) _ 02500
3 | 6.0653E+08 | 0.9500 3 _ | 1.6005E+D7 | 0.0250 B6_J 2.0450E+05) 00250 | | 169 | 1.4450E+00 | 0.2500
4 | 47237E+06 | 0.9500 4} 164876407 | 0.0500 B7 § 2.8725E+05 ) _ 00500 170_| 1.1254E+00 | 0.2500

367BBE+06 | 0.2500 | 5 | 1.5683E+07 | 0.0500 88 [ 2.7324E+05}  0.1000 171_| 8.7642E-01 02500
2.8650E+08 | 0.2500 B | 1.4998E+07 | 0.0250 8% | 2.4724E+05 | 0.0500 172 § B.8256E-01 02500
2.2313E+06 | 0.2500 7 | 1.4550E+07 | 0.0250 90| 23518E+D5{  0.0500 173 | 5.3158E-01 0.2500 |
8| 1.7377E+06 | 0.2489 1.4181E+07 | 0.0250 §1 | 2.2371E+051 _ 0.0500 174_| 4.1389E-07 4207
§ | 1.3534E+06 | 0.2500 1.3B40E+07 | 0.0249 92 | 21280E+D5)  0.0500 176_| 1.0000E-01 9.2103
10 | 1.05405+06 | 0.2500 10 | 1.3499E+07 | 0.0601 93 | 20242E+05| 00500 - § 1.0000E-05 -
11_|| B.20B5E+05 | 02500 11| 1.2840E407 | 0.0250 84 | 1.9255E+05 | 00500 _§  Unit of enargy: ev
12| B.3028E+05 | 02500 | 12 | 1.2523E+07 | 0.0250 |65 J 1.8316E+05 |  0.0500
13 | 4.9787E+05 | 0.2500 13| 1.2214E+07 | 0.0500 S6_§ 1.7422E+05 | 0.0500
13 B77AEH) 0.2500 | 14_| 1.1618E+07 | 0.0499 97§ 1.6573E+05 | 0.0500
O197EHD 0.2500 1 10626+07 | 0.0500 BB [ 1.5764E+05 | 0.0459
3 351BE+0 0.2500 E 10513E+07 | 0.0500 98 { 1.4906E+05 | _ 0.0500
7§ 1.8316E+05 | 0.2500 1 T.0000E+07 | 0.0500 100 | 1.4284E+05 | 0.0560
8 ] 1.4264E+05 | 0.2500 18| 0.5123E+06 | 0.0500 101 | 1.3560E+05 1 0.0500
19 [ 11100E+05 | 0.2500 19| 9.04B4E+06 | 0.0500 102 | 1.2007E+05 | 0.0590
20| 8B517E+04 | 0.9500 | 20 | 86071E+0B |  0.0500 ] 103 | 12277€+05 | __0.0499
21_| 6.7379E+04 0.250 21 | 8.1873E+06 1  0.0500 | 104 ) 1.1670E+05 | 0.0500
22 | 5.2475E+04 0.250 22 | 7.7BB0EH06 | 0050 105 | 1.1108E+05 ) 0.1250
23_| 4.086BE+D4 0.2500 23 | 7.40625+06 |  0.050 106 | 9.8057E+04 | 0.1250
| 24 ) 3.1826E+04 0.2500 24 | T.O4GOE+06 |  0.0500 107 | 8.6517E+04 | 0.0475
25 | 2.478BEHM 02500 | 25 | 6.7032E+06 |  0.0167 108 _| 8.2500E+04 | 0.0370
| 26 | 1.0305E+04 0.2500 26 | 6.5024E+06 | 0.0333 109 | 7.9500E+03 | 0.6081
27§ 1.5034E+04 0.2500 27_| 6.3763E+06 | 0.0500 110_) 7.2000E+04 | _ 0.0663
26 | 1.1709E+04 | 0.2500 5| E.0653E+06 | 0.0500 111 | 6.7379E+04 ) G.1750
70| 9.118BE+03 | 0.2500 8| 5.76956+06 | 0.0500 J 112 | 5.8562E+04 | 0.0750
|30 _§ 7.1017E+03 |  0.2500 30§ 54881E+06 ] _ 0.0500 113 | 5.2475E+04 | 0.1250
31 | 553086408 | 0.2500 31| 5.2205E+06 | 0.0500 114 | 46309E+04] 01250 |
33 | #2074E+03 ) 0.2500 32 | 4.8650E+06 | 0.0500 115 _{ 4,0868E+04 | 04750 |
33 | 5.3546E+03 | 0.2500 33 | 47237E06 | 0.0500 196 § 34307E+041 __ 0.0750
34 | 261266408 | 0.2500 34 | 44933E+06 | 0.1000 117 _| 3.1828E+04 | 0.1104
35 | 20347E+03 | 0.2500 35 || 4.0657E+06 | 0.1000 118 | Z.6500E+04 | 0.0641
36 | 1.5846E+03 | 0.2500 36 | 3.676BE+06 | 0.1000 | 115 } 27000E+D4]  0.0355
37 | 1.2341E+08 | 0.2500 27 | 832676406 | 0.0500 120 | 2.606BE+04 0.0500
38 | oetizE+02 | 0.9500 28| 3.1664E+06 | 0.0500 121 | 2.4788E+0 0.0250
38 | 7.4B52E+0Z |  0.2500 30 | 3.0119e+06 | 0.0500 |22 | 2.a176E+ D.0250
40| 5.8295E+02 | 0.2500 40 [ 2.8650E+08 | 0.0500 | 123 | 2.3578E+04 0.0750
41 | 4.5400E+02 ] 0.2500 41 [ 2.7253E+08 | 0.0500 124 | 2.1875E+04 1250
42 | 35358E+02 §  0.0800 42 | 25924E+408 | 0.0500 | 125 | 1.9305E+04 2500
43| 2.7536E+02 | 00500 43| 24660E+06 | 0.0333 | 120 | 15034E+04| _ 0.5500
44| 21445402 02500 24} 538526+06 |___0.0084 27 | 1.1709E+04 | .{00D
45_) 16702E+02 ] 0.2500 45 | 2.36536+08 { _ 0.0088 | 128 | 1.0565E+04 | 0.1500
45 ) 1.3007E+02 | 0.2500 46 | 2.3457E+0B | 0.0167 9 | 9.1188E+03 | 0.2500
47} 10130E%02 | 0.2500 47| 2.3069E+06 | 0.0333 0 J71017E+03 | 0.2500
48__} 7.BBI3E+01 0.250 48| 2.2313E+06 | 0.0500 1 | 5.3308E+03 | 0.2500
43| B.1442E+01 0.250 43| 212256408 | 0.0500 2 | 43074EH03 | 0.1500
5G| 4.7851E+01 0.250 50 | 20150E+06 | 0.0500 133 ) 3.7074E+03 ) 0.1000
51_|} 37267401 0.2501 51| 1.0205E+06 | 0.0500 134 [ 3.3546E+03 | 0.1000
52 | 2.9023E+01 0.2501 52 | 1.8268E+06 |  0.0500 135 | 5.0354E+03 | 0.1000
3 ) 2.2603EHH 2500 53 | 1.7377E+08 0.0500 138 | 2.7465E+03 | 0.0500
54§ 1.7803EHH 2499 54 | 1.6530E+0 0.0500 137 | 2.6126E+03 | 0.0500
5 ) 1.3710E+01 0.2500 55 ] 15724640 0.0500 138 | 2.4852E+03}  0.1000
56_) 1.0677E+01 0.2500 E6 | 1.4957E+08 0.0500 138 | 2.2487E+03 | 0.1000
57 |} 8.3153E+00 ] ©.2500 57 ] 1.4007E+06 | 0.0499 140 | 2.0347E+03 | _ 0.2500

| 58 | 6A7E0E+E0 | 0.9500 58 | 1.3584E+06 | 0.0501 141 | 16BAEEA03 | 0.2500 |
59 | 5.0435E+00 |  0.2500 59 | 12873E+06 | 0.0400 | 142} 12341E+03 | 0.2500
G0 | 3.0270E+00 | 0.2500 60| 1.2246E+06 | _ 0.0501 143 [ 9.6112E+02 0.2500
61§ 3.0580E+00 | 0.2500 61 [ 1.164BE+06 | _ 0.0500 | 344 | 7.4852E+02 0.2500
62 | 23BP4E+00 |  0.2500 62 | 1.10B0E+06 | 0.100D | 145 _| 5.8296E+02 | 02500
63 | 1.5554E+00 | 0.2500 63 | 1.C026E+06 | 0.0417 146 _| 4.5400E+02] __ 0.9500
54 1.4450E+00 | D.2500 B4 | 96164E+05 | 0.058% 147 | 3.5358E402 ] 0.9500
G5 | 1.1954E+00)  0.2500 65 | 807186405 | 0.0500 148 | 2.7598E+02 4 02500
66_| 8.7642E-01 0.2500 66 |} 8.6204E405 { _ 0.0500 149 | 21445E+02 ] _ 0.5500
67 _|_6.8256E-01 0.2500 67 | B.20B5E+05 | 0.0500 150 | 1.6702E+02 | 0.2500

|_6B_} 5.3158E-01 0.2500 68| 7.80B2E+05 | 0.0500 151_§ 1.3007E+02 0.2500
69| _4.1389E-01 0.2500 60| 742746405 | 0.0500 152_§ 1.0130E+02 0.2500
70 0 3.2242E-01 | 10.3810 70 ] 7.08545+05 | 0.0500 53 ) 7.8B93E40 0.2500
- | 1.0000E-05 - 71 | 6.7206E+05 | 0.0500 54 ) 6.1492E+0 0.2500

Unit of energy: eV 72 ) 6.392BE+D5 0.0500 155 | 4.7BS1E+01 0.2500

73 | 6.0B1DE405 | 0.0500 56 | 3.7267E+01 | 0.2500
74| 5.7844E+05 | 0.0500 E7_§ 2.8023E+01 | 0.2500
75 | 5.5023E+05 | 0.0500 158 | 2.26085+01 | 0,500
76| 5.2340E+0 0.0500 159 | 1.7608E+01 | 0.2499
77_ | 4.9787E40 0.1000 160_{ 1.3710E+071 | 0.2500
78 | 4.5049E+0 01040 161 | 1.0677E+01 | 0.2500
79 | 4.0762E+05 |  0.0500 162_| 831536400 F 02500 |
80 ) 3.8774E+05 | 0.0500 163 | 6.4760E+00 | 0.2500
B1_] 3.6683E+H05] _ 0.1000 164 | 5.0435E+00 ) 0.2500
B2 | 3.3573E+05 | 6.1000 165 _| 3.9279E+00 | 0.2500
B3 | 3.0197E+05 | 0.0118 86 | 3.0550E+00 | 0.2500
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Infinite dilution

Resolved and
unresolved resonance
arameters(File2

ouble differential s
cattering matrices
(FileB)

Scattering matrices

cross sections ‘
{File5)

(File3)

v

Linearlinear interpolation
(LINEAR code)

Infinite dilufion PENDF
{0 Kelvin)

Processing of resonance
_ > parameters (RECENT code)

( Infinite dilution PENDF
(OKelvin)

3 Processing of Doppler
broadening {(SIGMA1 code)

Infinite dilution PENDF
. (300 Kelvin)

> Unifization of the energy mesh points
> (RECQONR routine) (

3 Processing of Doppler broadening
(BROADR routine}

1
1
1
: ( Infinite dilution PENDF NJOY code
1 (4 temperature points)
Unresolved :
resonance .
parameters 1 _) Processing of unresolved resonance
t parameters (UNRESR routine)

Energy group
structure (Boundary
energy points)

Weighting

(Effective PENDF (8 background cross
function

sections and 4 temperature peints)

) Production of the multigroup constant & |
{(GROUPR routing)

cross sections + F-factors at 8 background

[Basic nuclear constant set (Infinite di[uiion)
cross sections and 4 temperature points)

Fig.3-1 Scheme for the preparation of the basic nuclear constant set
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ZPPR-9 Single Column Fuel (70-group)

0.30

0.95 L {——Old JFS-3 e
New constant-70
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Fig.3-3 Comparison in calculated neutron spectra for the ZPPR-9 Single Column Fuel
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ZPPR-9 Single Column Fuel (70-group)
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Fig.3-4 Relative difference of the calculated neutron spectra for the ZPPR-9 Single
Column Fuel (Reference: MVP)
Remark: Statistical error of MVP is negligible and omitted.
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Fig.3-5 Relative difference in macroscopic cross sections of the ZPPR-9 single

column fuel between old JFS-3 and new constant sets
(Reference: New constant set)
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Fig.3-6 Absolute difference in macroscopic cross sections of the ZPPR-9 single
column fuel between old JFS-3 and new constant sets
(Reference: New constant set)
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Fig.5.1-1 Results of analyseé on the criticality of JUPITER using three constant sets
based on JENDL-3.2 '

Table 5.1-1 Effects fo the criticality of JUPITER due to the use of the new constant sets

Old JFS-3 New Const-70 | New Const-175
ZPPR-9 (Ref.) +0.00018 +0.00010
ZPPR-13A {Ref.) -0.00023 -0.00142
ZPPR-17A (Ref.) +0.00007 -0.00026
Unit: Ak

Table 5.1-2 Results of analyses on the criticality of JUPITER using three constant sets
based on JENDL-3.2 (Digital data)

Old JFS-3 New Const-70 | New Const-175
ZPPR-9 0.98371 0.99389 (.99380
ZPPR-13A 0.99600 0.99577 0.99460
ZPPR-17A 0.99440 0.99447 0.99410
- C/E values '
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Fig.5.1-2 Results of analyses on the criticality of JUPITER using three methods

Tabie 5.1-3 Results of analyses on the criticality of JUPITER using three methods
{Digital data)

New Const-175 ERANOS MVP
ZPPR-9 0.99380 0.99234 0.99520
ZPPR-13A 0.99460 0.99086 0.99320
ZPPR-17A 0.99410 0.98959 T~

- C/E values
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Fig.5.2-1(1) Effects to the reaction rate distribution of ZPPR-9 in the radial direction

due to the use of the new constant sets (F25 and F49)
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Fig.5.2-1(2) Effects to the reaction rate distribution of ZPPR-9 in the radial direction
due to the use of the new constant sets (F28 and C28)

~23a



JNC TN9400 2001-091

U-235 fission in the radial direction (F25)

1.10
-- -~ Old JFS-3
—&-- New constant set-70
105 L|—®—Newconstantset-175| __ .. . ... _________

C/E value
(=]
o

0.95
Blanket region
4P
0.90
0 20 40 60 80 100 120 140
Distance from the core center [cm)]
Pu-239 fission in the radial direction (F49)
1.10
--#4-- Old JFS-3
—&— New constant set-70
1.05 | —®—Newconstantset-176 | - -~ - .

C/E valua
o
O

0.95
Blanket region
4>
0.90
0 20 40 60 80 100 120 140

Distance from the core center [cm]

Fig.5.2-2(1) Results of analyses on the reaction rate distribution of ZPPR-9 in the radial
direction using three constant sets based on JENDL-3.2 (F25 and F49)
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Fig.5.2-2(2) Results of analyses on the reaction rate distribution of ZPPR-9 in the radial
direction using three constant sets based on JENDL-3.2 (F28 and C28)
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Fig.5.2-3(1) Effects to the reaction rate distribution of ZPPR-13A in the radial direction
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Fig.5.2-3(2) Effects to the reaction rate distribution of ZPPR-13A in the radial direction
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Fig.5.2-4(1) Results of analyses on the reaction rate distribution of ZPPR-13A in the
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Fig.5.2-6(2) Results of analyses on the reaction rate distribution of ZPPR-9 in the radial
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Fig.5.3-1 Results of analyses on the reaction rate ratio of ZPPR-9

using three constant sets based on JENDL-3.2

Table 5.3-1 Effects to the reaction rate ratio of ZPPR-9 due to the use
of the new constant sets

Type of RRR {Region) Old JFS-3 New Const-70 | New Const-175
F25/F48 (IC) (Ref.) 1.004 1.002
F25/F49 (OC) {Ref.) 1.004 1.002
F28/F49 (1C) {Ref.) 0.985 0.983
F28/F49 (OC) (Ref.) 0.987 0.986
C28/F49 (IC) (Ref ) 0.999 0.994
C28/F49 (OC) (Ref.) 1.002 0.996

(Remarks) RRR: Reaction Rate Ratio, IC Inner core, OC: Quter core

Table 5.3-2 Results of analyses on the reaction rate ratio of ZPPR-9
using three constant sets based on JENDL-3.2 (Digital data)

Type of RRR (Reglon) Old JFS-3 New Const-70 | New Const-175
F25/F49 (IC) 0.995 0.999 0.997
F25/F49 (OC) 1.004 1.00¢2 1.006
F28/F49 (IC) 1.005 0.990 0.988
F28/F49 (OC) 1.007 0.294 0.993
C28/F49 (I1C) 1.033 1.032 1.027
C28/F49 (OC) 1.044 1.046 1.039
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Fig.5.3-2 Results of analyses on the reaction rate ratio of ZPPR-13A

using three constant sets based on JENDL-3.2

Table 5.3-3 Effects to the reaction rate ratio of ZPPR-13A due to the use
of the new constant sets

Type of RRR (Region) Old JFS-3 New Const-70 | New Const-175
F25/F48 (Core}) {Ref.) 1.005 1.002
F25/F49 {Blanket) {Ref.) 0.995 0.895
F28/F48 (Core) (Ref.) 0.994 0.985
F28/F49 (Blanket) (Ref.) 0.967 0.953
C28/F49 (Core) (Ref.) 1.002 0.995
C28/F49 (Blanket) (Ref.) 0.982 0.982

{Remarks} RRR: Reaction Rate Ratio

Table 5.3-4 Results of analyses on the reaction rate ratio of ZPPR-13A

using three constant sets based on JENDL-3,2 (Digital data)

Type of RRR (Reg:fon) Old JFS-3 New Const-70 | New Const-175
F25/F49 (Core) 1.009 1.014 1.011
F25/F49 (Blanket) 1.019 1.014 1.014
F28/F49 (Core} 1.021 1.015 1.016
F28/F49 (Blanket) 1.030 0.996 0.982
C28/F49 (Core) 1.037 1.039 1.031
C28/F49 (Blanket) 1.080 1.060 1.060

(Remarks) RRR: Reaction Rate Ratio
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Fig.5.3-3 Results of analyses on the reaction rate ratic of ZPPR-9
using the JNC new constant set and ERANOS

Table 5.3-5 Results of analyses on the reaction rate ratio of ZPPR-9
using the JNC new constant set and ERANOS (Digital data)

Type of RRR (Region) | New Const-175 | ERANOS
F25/F49 (1C) 0.997 1.009
F25/F49 (OC) 1.006 1.012
F28/F49 (iC) 0.988 0.998
F28/F49 (OC) 0.993 1.007
C28/F49 (IC) 1.027 1.030
C28/F49 (OC) 1.039 1.043
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Fig.5.3-4 Results of analyses on the reaction rate ratio of ZPPR-13A
using the JNC new constant set and ERANOS

Table 5.3-6 Results of analyses on the reaction rate ratio of ZPPR-13A
using the JNC new constant set and ERANOS (Digital data)

Type of RRR (Region) | New Const-175 ERANOS
F25/F49 (Core) 1.011 1.016
F25/F49 (Blanket) 1.014 1.010
F28/F49 (Core) 1.016 0.975
F28/F49 (Blanket) 0.982 1.053
C28/F49 (Core) 1.031 1.033
C28/F49 (Blanket) 1.060 1.010

(Remarks) RRR: Reaction Rate Ratio
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Fig.5.4-1 Results of analyses on the sample Doppler reactivity of ZPPR-9 using three
constant sets based on JENDL-3.2

Tabie 5.4-1 Effects to the sample Doppler reactivity of ZPPR-9 due to the use of the new
constant sets and comparison of the resonance interaction

Temp. change New Const-70 | New Const-175 | Res. Int. (New) Res. Int. (Old)
298—487.5 1.147 1.149 - 1.025 -
298—644 .4 1.142 1.144 1.032 -
208—794.0 1.145 1.147 1.037 -
208—9354 1.150 1.151 1.040 -
298—1087.0 1.152 1.153 1.043 1.043

Remarks: Res. Int.=Resonance Interaction

Table 5.4-2 Results of analyses on the sample Doppler reactivity of ZPPR-@ using three
constant sets based on JENDL-3.2 (Digital data)

Temp. change Qld JFS-3 New Const-70 | New Const-175
298—487.5 0.828 0.933 0.934
298—644.4 0.835 0.943 0.945
298—794.0 0.806 0.917 0.919
298—935.4 0.841 0.964 0.966

298—1087.0 0.833 0.960 0.961
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Fig.5.4-2 Comparison in group-wise component of the sample Doppler reactivity

of ZPPR-9 between old JFS-3 and new constant sets (300—1100K)

Table 5.4-3 Comparison in two energy-region components of the sample Doppler reactivity
of ZPPR-9 between old JFS-3 and new constant sets (300—1100K)

Greater than 3.4keV| Less than 3.4keV Total

Oid JFS-3 -0.072 -0.195 -0.27

(Absolute or reiative difference) (Ref.) (Ref.) (Ref.)

New constant set-70 -0.080 -0.227 -0.31
(Absolute or relative difference) (-0.008pcm) {-0.032pcm) ° (+14.8%)

Unit: pcm
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Fig.5.4-3 Resulis of analyses on the sample Doppler reactivity of ZPPR-9 using the
JNC new constant set and ERANOS '

Table 5.4-4 Results of analyses on the sample Doppler reactivity of ZPPR-9 using the
JNC new constant set and ERANOS (Digital data)

Temp. change | New Const-175 ERANOS
298—487.5 0.934 0.924
298—644.4 0.945 0.927
298—794.0 0.919 0.899
298—035.4 0.966 0.941

298—1087.0 0.961 0.935
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Fig.5.5-1 Results of analyses on the sodium void reactivity of ZPPR-9 and ZPPR-13A
using three constant sets based on JENDL-3.2

Table 5.5-1 Results of analyses on the sodium void reactivity of ZPPR-9 and ZPPR-13A
using three constant sets based on JENDL-3.2 (Digital data)

Na void step Old JFS-3 New Const-70 | New Const-175
ZPPR-9 (Siep1) 0.954 - 0.889 0.882
ZPPR-9 (Step2) 1.024 0.956 0.949
ZPPR-9 (Step3) 1.052 0.983 0.976
ZPPR-9 (Step4) 1.060 0.970 0.958
ZPPR-9 (Step5) 1.037 0.924 0.906
ZPPR-9 (Step8) 1.044 0.892 0.867

ZPPR-13A (Step3) 1.225 1.152 1.141
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the new constant sets

Table 5.5-2 Effects to the non-leakage term of the Na void reactivity of ZPPR-9 and ZPPR-13A due to the use of

160-100% 00F6NL ON[

Assembly Non-leakage term Effect
{Na void step) Old JFS-3 New Const-70 | New Const-175 Old JF3-3 New Const-70 | New Const-175
ZPPR-9 (Step 1) 10.7 10.0 10.0 (Ref.) 0.936 0.931
ZPPR-9 (Step 2) 44.5 41.8 41.6 (Ref.) 0.938 0.934
ZPPR-9 {Step 3) 117.4 110.2 109.7 (Ref.) 0.939 0.935
ZPPR-9 (Step 4) 192.7 181.0 180.4 (Ref.) 0.940 0.936
ZPPR-9 (Step 5) 210.6 198.0 197.4 (Ref.) 0.940 0.937
ZPPR-9 (Step 8) 224.0 211.4 210.9 {Ref.) 0.943 0.941
ZPPR-13A (Step 3) 197.2 188.8 190.0 {Ref.) 0.957 0.964
Unit: pcm :

Table 5.5-3 Effects to the leakage term of the Na void reactivity of ZPPR-9 and ZPPR-13A due to the use of the new
constant sets

_V-b-

Assembly Leakage term Effect
(Na void step) Old JFS-3 New Const-70 | New Const-175 Old JFS-3 New Const-70 | New Const-175
ZPPR-9 (Step 1) -0.7 ~0.7 -0.8 (Ref.) 1.006 1.033
ZPPR-9 (Step 2) -3.1 -3.1 -3.2 (Ref.) 1.005 1.036
ZPPR-9 (Step 3) 8.2 -8.2 -8.4 (Ref.) 1.003 1.036
ZPPR-9 (Step 4) -52.9 -53.0 -53.9 (Ref.) 1.002 1.018
ZPPR-9 (Step 5) -92.3 -92.5 -93.8 (Ref.) 1.001 1.016
ZPPR-9 (Step 6) -131.9 -132.6 -134.4 (Ref.) 1.006 1.019
ZPPR-13A (Step 3) -76.3 -75.7 -78.7 (Ref.) 0.993 1.031

Unit: pcm
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Table 5.5-4 Results of analyses on the sodium void reactivity of ZPPR-9 and ZPPR-13A
using the JNC new constant set and ERANOS (Digital data)

Na void step New Const-175 ERANOS
ZPPR-9 (Step1) 0.882 0.904
ZPPR-9 (Step2) 0.949 0.960
ZPPR-9 (Step3) 0.976 0.997
ZPPR-9 (Step4) 0.958 1.008
ZPPR-9 (Step5) 0.906 1.000
ZPPR-9 (Step6) 0.867 1.047

ZPPR-13A (Step3) 1.141 0.963
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Fig.5.6-1 Results of analyses on the pair control rod worth of ZPPR-9 using three
constant sefs based on JENDL-3.2

Table 5.6-1 Effécts to the pair control rod worth of ZPPR-9 due to the use

of the new constant sets
Control rod pair Old JFS-3 New Const-70 | New Const-175
A&B (Ref.) 1.008 1.016
C&D (Ref.) 1.006 1.012
G&H (Ref.) 1.005 1.010
Table 5.6-2 Results of analyses on the pair control rod worth of ZPPR-9 using three
constant sefs based on JENDL-3.2 (Digital data)
Control rod pair Distance from the Old JFS-3 New Const-70 | New Const-175
core center [em]

A&B 22 0.983 0.991 0.999

C&D 66 1.013 1.019 1.025

G&H 110 1.008 1.013 1.018
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Table 5.6-3 Results of analyses on the pair control rod worth of ZPPR-9 usmg the JNC )

naw constant set and ERANOS (Digital data)

Distance from the

Control rod pair New Const-175 ERANOS
core center [cm ) : _
A&B 22 0.999 0.932
C&D 66 1.025 0.963
G&H 110 1.018 0.969
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9434 / matno

0 2 5 / ntemp iw npl

jendl32 / idendf
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/ end of run
END_DATA

<NJOY RO R HARY I~)I/+1/E+'~?‘ﬁZ@l)bﬁj\?ﬁ’é})‘%bsé%‘*>
cat — < END_DATA | $LM1 >& $OUTLSTI

jfs3 / Ibtyp

9437 / matno

0 1. 5 / ntemp iw npl

0.0 0.0 20E47 0.0 / eb th ec tc

jendl32 / idendf

/ end of run

END_DATA

6.2 ﬁﬁﬁiﬂ&@ﬁi

IFEH OO EDIEINR I FI—BBETHY, TOREELEET DHEND
2. AT, Na &H MOX BEHFLZENSELTEBD, INFETELRLRIC, JUPITER
DU T OSSR E LTERD EiFk.

OEEFRME (ZPPR-9. ZPPR-13A, ZPPR-17A)
OFFRRMmE (ZPPR-9, ZPPR-13A)

@Y 7Ny F3—-KISE (ZPPR-9)
@Na KA RRIiE (ZPPR-9. ZPPR-13A)
OHIHEME (ZPPR-9)

BIPEICBWTI., B EEERIC L 2E2EDO/NIWRISERS T & FIEBEEIC DN
THREEETIVE, FRUAOBERICDOWTIHESEEF N EAW, FOEEICDN
ﬂ:t SERESQOESN 5. SIEEMEERNT 2 KT RZ AREFNERAVWTTR

, HIEEEECDOVWTIE S REXYZABREF N 2EA L.

6.3 BEHTEESR

MATRERIZ, T0 B IJFS-3#E. [bACw) ORAFLERBEARS MIVEAWS
ERERS LT RRAFERERBROBITHEREOMSEE LA TRT &L
BRI, BTV Ry T I —RIGE, HliHEME. Na R4 FRISEOHEITHERZ Table 6-1
~6-3 17, KBRS OERE Fige1l. 62 IZZFNFNRT. Table, Figure KX &5
ht#%#bmz% EWROBOTHS,

QEERME : 70 H JFS-3HEE TR, THACw1 OREFLEREEARY rVERWE
AL BT, Fission+1/E & LBEIT1E 0.26~0.27% Ak OISR SN 545, 175
ﬁVHmmNJ%E&bt%%KM\E&%ﬁm&%ﬁm@ﬁ&h&ﬁ%hﬁmo

QBEHMRIHNR
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(KB 537)

70 B JFS-8 & T, EAEE% Fission+tl/E & T332 &ickb. 752y FEs,
2B B F28 I2 DN T 0 1~2% DB KA R 5 548, 175 # VITAMIN-J #:E T,
BICEAEEOBRICE3ZEIR SN,

(RINE)

TOREIJFS-3EEZMA LB, ESHEEZ Fissiontl/E 952 &Ik D, F28
IZDNT 1~3%DBAFEMAR SN, TNLUADORKBRIZDNWTIHELREEALER LN
RAZ &b, F28 BBEORKIGERL (F28/F49) "OEERRLSND ZEW5M D, i,
175 # VITAMIN-J #i&ETid. HRICEABEHOMRICXSZEIIR sz,

Uy TINREy S —RINE : MBEEEE2ANW-ESITBVWTH, BEIEIRShARN,

@Na 1 RRIGE | BEIT Ao/ I, 702, 175 BN OREESER L2
BlzBWTH, T2y MEEBIZBITS NaR1 K2 ZPPRIYDATFv 7 6icHn
T. BETEZ500. DOKRZHOEERESNS,

OHIEIEME | TREEEREWEESIIBV TS, BEIRLNRN,

6.4 BHERICHTIER

70 BIEEEEFERLEBEICE., EAEROBWI L A2BFEANDOZENER SN,
175 BIFEBREROEGRELALR NN ., TITR. TORRICONWTERT

3, '

Fig.6-3. 6-41X. TH AL ] RRIFELEREEIARY FIVRD Fission+1/E AT
ERAWTER SN FNTNOFEHFEAOT. 70 § JFS-3 #r& & 175 3 VITAMIN-J
EEE2HEWEE80, ZPPR-9 ¥ Single column fuel (SCF) EROWERICN T 54
WERUHTEAE R T, 70 BEEIE T FissiontI/E A7 bV EBEWEERSI N FE
BEEBLEES. FIZ, 100keV DL EOFEBIZBWT., REFEFEOKTAR OGNS,
175 B E L L-EEI, FoX5RERIIIZFEEAERSNT,. EABEEDENIILS
Bl EANOEENZIEALERLNTVEREREER > TWB I ENSh3, 1B, 41keVELT
X PEACO IZ XU FE VDT, EABEKOBWILZEEIHNTWRL,

BREHEBOZOERERIE., Figb6s5IlRoNn2 kD12, 100keV BLETI THACW) W
BHEOEZEEE ZARY PV E D B Fissiont+lVE A7 " )VOFNRT RN E—ITdd 5 AR
7 N IVOREINE A, 100keV AT THFEL T3, /3, Fig.6-5 T, NJOY T
AwnsN7e FissiontlUE ART MV ERDIERTERN YD, HERKIR

(Fission) A7 MV ERBN 2BEORETIUE AR MIVERLEDRT WS, £i7,
Fig.6-5 D LT 2 DORIE, ARY MIVOBMRRLZ-THD, LORSEMIRIVF—

(eV) YU=DIE>2TWARIMNL., TORREMLYYD YD EroTWn3, BE.
FECEIDESNSZFETFART FMVE, BEEOIAWEENLVT YD —%720EB5T
VSN, FERERRRIZRNVF—CL2BIBTRRONEDOT, FERERADELH
BestBET3BICE. BRI F U DIIEBRTINEND D,
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65 £&&

70 B IJFS-3 HEEEZFER LB EHXBHEOBENIC XD BRMEICS WTH 0.3%
DEM, Ei-. F28 KIS, kTN F28/F49 RISELICH L TR OEENR SN
A8, 175 BE VITAMIN-J #iE 25 H L= 8a81d. EABEBOEVNICIZEITIEEAER
SN0V, M- T. ERFERELTO 175 # VITAMIN-J OFE#E &I, Na BH MOX
BREHELDOERICBN T, FBIEFERRERFEROLRTH I EHHTIENT
=2, WOFERIZRL TS, RohAnT &AL ERNE, VITAMIN-J BE#EI,
HERERABEOEANCHEERBEEZELTHY. FEEERBRIIBVTHVWEER
EEOESEEHERTEDLZ LG, S KB ITA3FteFEERE U THNBMTZ Z &0
HgEaELEZ NS,
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Table 6-1 Comparison in results of analysis on the criticality of JUPITER between different

weighting functions for the preparation of the nuclear constant set

Ass-emblif New constant set-70 New constant set-175
ZPPR-9 +0.270 +0.023

ZPPR-13A +0.265 +(.031

ZPPR-17A +0.260 +0.028

*: Comparison between by fission+1/E and by collision density in the inner core of MONJU
(Reference: collision density in the inner core of MONJU)

Table 6-2 Comparison in results of analysis on the sample Doppler reactivity of ZPPR-9
between different weighting functions for the preparation of the nuclear constant set
Temperature change New constant set-70 New constant set-175
298—1087.0 0.997 0.999
* Comparison between by fission+1/E and by collision density in the inner core of MONJU
(Reference: collision density in the inner core of MONJU)

Table 6-3 Comparison in results of analysis on the sodium void reactivity of ZPPR-9
and ZPPR-13A between different weighting functions for the preparatlon of the
nuclear constant set

Assembly (Void step) New constant set-70 New constant set-175
ZPPR-9 (Step 1) 1.002 1.002
ZPPR-9 (Step 2) 1.002 1.002
ZPPR-9 (Step 3) 1.002 1.002
ZPPR-9 (Step 4) 1.003 1.003
ZPPR-9 (Step 5) 1.004 1.006
ZPPR-9 (Step 6) 1.007 1.016

ZPPR-13A (Step 3) 1.006 1.004

*: Comparison between by fission+1/E and by collision density in the inner core of MONJU
(Reference: collision density in the inner core of MONJU)

Table 6-4 Comparison in results of analysis on the pair control rod worth of ZPPR-9
between different weighting functions for the preparation of the nuclear constant set

Control rod pair New constant set-70 New constant set-175
A&B 0.995 1.001
C&D 0.994 1.000
G&H 0.990 0.996

*: Comparison between by fission+1/E and by collision density in the inner core of MONJU
(Reference: collision density in the inner core of MONJU)
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direction of ZPPR-9 between different weight functions for the preparation of
the constant set (F25 and F49)
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U-238 fission in the radial direction (F28)
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direction of ZPPR-8 between different weight functions for the preparation of
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U-235 fission in the radial direction (F25)
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-57-



JNC TN940¢ 2001-091

U-238 fission in the radial direction (F28)
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Fig.6-5(1) Comparison between the coliision density of the Monju inner core used for
production of constant sets and 1/E+fission spectrum

(Unit: factorXn,”cm?-sec-eV)

1E-10 |

T

1E-11

L

1 t

1E+1
: Used weight function
1E+0 |- 1/E+fission
1/E+fissionx10
1E-1
]
Loqpo b T NN
= 1E-2 [ " e
= _
i
1B-3 f--- ~--cmmeme oo R, e — e e - B
1 E.4 __________________________________________________ [ES VOO
1E-5 ' ' ' —
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Energy [eV]

Fig.6-5(2) Comparison between the collision density of the Monju inner core used for
production of constant sets and 1/E+fission spectrum

(Unit: factorXn,/ cm?-sec* lethargy)

-60-



JNC TNS400 2001-091

BTE &

1

KHREEHOHEMRIADO-HONAEEZNETZ I EZEWNELT,. FeEABI 2T
LEBWTEHICFEEMERL. JUPITER BARAERMITICERTAZ2ICXD., BT
EREOTRERIC DWW TR &=,

FIFEREMRD JFS3 FERLVESNERY /O EEZ R LIEE A, fE%
® JFS-3 FREBIIHELRENERZBNFEEL THB ZERghoTz, TNITERL T,
FHETFANRY FIVHRIC 8keV AT Til/ANFEE E 72> T D, TNUTH L., FFEERZH
WBZEIZEDBLENEFETFARY MV, BERIXNVF—EZTHNVOECIDEDS
NEHREIVBRNW—BVALNIENE, FFEBRDOHFRLVBVEEEZETSE
HErT b ENTES,

RERD JFS-3IFEH EEHIFEHZE AN S Z &iC k5 JUPITER O TR E T
BLEEZA, HIFERERICXZENESIHESIL, skeV UTIIKERBREZE
FTBETSry MERICBITS F25 RO FA9 BABERKIGER, Ry 75— RISE, Na R
RRIGETHY. FIFEEFEORAICLD., FNFNOENERERETED I EN SN
7o MOBFEICKRL T, FIEFEEERICL3EENR NN -2, EEBENE
BOEREIXNF—HEEICKATED, JUPITER DAOETICBWTIL. Btz
PENDTEEEIIAWICH S, BEEOAHNZXLZHEET 2 LTI, BREEFREINTH
%,

EXRFEHEL TO 175 B VITAMIN-J OFEEE., BEEEEEEoR IIRA. E
BARYT MIEFEERZEALER SN Mo/ 2 &5, JUPITER EBVEEL TWA
Na §#H MOX BREHALOBITIZB W T, EEICEERRIERFEROMZETH S & H
B19 3 2 EATE S, Na mH MOX BEHALES OFEITE LTI, BELBREEEEO
EZICERLT, EABEENRLRZZEME, SEMERL AHFERFETICERTA I
WIEEER LB £ 6ZICRLAELSIC VITAMIN- OFBERZZOEAICIDEH
B OEREIC L AEEFZREERTELI NS, Na BH MOX BREUFLLSOF
DERABAICBWTD, RNWEBEEZET2b0LHFTES,

SHROBEEL T, UTHBTLENS,

DL 77V A& B IEEEROIER

EEEOEBRTIE. HELOWHFNITHB T, Narrow Resonance iIE{Hl (NRIFEE) @
RAMDPIREINTNBN, FNEBETOORDBH/AHEIFEROBEE 22N
THIETHD, EBOEEBEIC XA EH LY —EMEEO VY P —IEE2F->2FE
BEAZSTNTE BENIVIEETHOBICEBE TSI &R0, PETFEEORD HN
WEL T [HE) ER2bDEEZBTIENTES, |

¥, REFEEERBOEAEEELTAVSLSNTWVLS ALy RAFEOEZRE
BEART VL, BHOEDOTF—FOHENRHTHY, FREINEHEI - FBEFT
TEBRRRATIHBRWI ENSEEATERDOTHD, SBROFBPEEROREMRITEOESH
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5b, BEAHEKFHETERLISRIATAEBNSKLETHAS. EIZ, FIS IZBITBIF
DESAETIE. NHER3H5DZFHBRINTIFEROIERNBELRDIEMN
AN FOESHFERZERT D OERABEENAARERD . FOBERNE D,
BRI ERECEETAZ OV 77 VA ERDFRS EHRDIFERZ/ER
TRELENRD D,

H¥EIFE K (Reference constant set) S FHUCEET BHEAFT — A% Fig. T1IZ7R T,
Hizxd iz, EREEEZAZSTNE REFEROAZEHNS I EITL5FMRE
REREITY. SHNEROFRERZHFICERL. FNICED S FLENNAEERS,
ERFEFROEESIIDVTIE, E2EIRLAELDIC. EHORRZEERTOED
FrOOBEMBIFECKE, SHBFEROFEELEWIRNF—HHICREL T, #HEEN
2l X7z 700~800 HOEKRFEREFHETA I &Ik, SEILNRIETHS &
ZZLND5.

OIFLEIE OREEDRE ,

FLSHE OREEE. NTUBERFEERODD E—FK IR HEHIRL, v/ 0k
NHBVNEZA—1—E N E2EDBRFHEORETORKIDENTH S, Tk, BFF
EECE T00~800 L L7241, fFLEENIER LR WA BEERARNWIZH 5. F I T,
SEMBERELIEOICEEOBR AT S BUABBEERET I L &b, DEEE
Tk BBEORMEETOIHEND S,
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Fig. 7-1 The concept of the next generation nuclear constant set system
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