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Nuclear Group Constant Set FUSION-J3

for Fusion Reactor Nuclear Calculations Based on JENDL-3
P + *%
Koichi MAKI , Kazuaki KOSAKO , Yasushi SEKI and Hiromitsu KAWASAKT

Fusion Experimental Reactor Team
Nska Fusion Research Establishment
Japan Atomic Energy Research Institute

Naka-machi, Naka-gun, Ibaraki-ken
(Received April 1, 1991)

Based on evaluated nuclear data file JENDL~3, published in April
1990, we produced a nuelear group constant set "FUSION-J3" for fusion
reactor nuclear calculation by ANISN code instead of GICX40 produced in
1977. The set FUSION-J3 is the coupled group constant set with neutron
125 and gamma-ray 40 group structure, and has the maximum order of 5 as
Legendre expansion in scattering cross section. Forty nuclides included
in FUSION-J3 can be used in fusion reactor nuclear calculations. Con-
sidering mobility in two-dimensional calculations and fixed group struc-
ture in induced activity calculation code system as the GICX40 structure,
we composed also FUSION-40 group constant set with neutron 42 group and
gamma-ray 21 group structure. The set FUSION-40 includes the same maxi-
mum order of the Legendre expansion and the same nuclides as FUSION-J3.

From the results in experimental analysis and benchmark calcula-
tions, it became proved that JENDL-3 is at higher level of accuracy than
ENDF/B-1V sand -V. The set FUSTON-J3 can be clear applicable to fusion

reactor nuclear calculations.

Keywords: Fusion Reactor, Nuclear Group Constant, FUSION-J3, JENDL-3,

GICX40, Forty Nuclides, Nuclear Calculation, Neutron,

Gamma-ray
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1. # ER

BEHAFOMREB VT, EEHER T vy O MY F o AMBEREORTES ALK

ThHd, HEERKRANISNY®DOT3. 59a2—F (ZhZN1KT. 2RI —F)
ARV R BBXHE, 5 VWid. MORSEIPPMCNPY o - FEHWALEYFHLE
HEXS L, ERAECIBHEBHCIETORBRROHABLETE D . 12, BERET
ECR. -T2 AFEL LT HoRRIERTHEHETILENL L, TDOLD | F
BERAEIr S AN ESEAETIIRTEYFHARER ., © L AEERITHOEMET
BrELTED, HEHBclk, 1., 2RACHETESFHEN L, HFio. 1 RuitBER
BEBHSHD  HERH Bl 2ENNERTLES. ANISNPDOT3. 5 D#iET ~
FEHWTEESFE2EEE LTRITET oot I TIHAEE Y v~ B EREES
LiBEREy FPBELETHS,

COXIBREELS, ANISNPDOTS. b HlofHFELA Y BERROESHTERK
2y FELTL 197 TERGICX40Y BN EN, COBEREy FidthET 4 28
EH B2 I BEILRND, ENDF /B-—N®2FEELT-MENDF,/ B-IV"%~x~
ZELTVAE, GICX4 0MBERSNTHSHAE (199 15F) T OHFESBEBL .
CoBOEF— sl ARENEREFREIEABER Rty PKB sl fed | &
FEOHEEA AT -5 7 7 ANVRETOREERHty FEEERDILIRNE /oo £ IT
ERPZEOEEEFEHOB TR . stEMACHT 2 EEAE2EH v d HLOEEH L b
DUERBVECEIT LB L IRBoTc, —FH . VI vHREFASETPLOLFMESH T -5 7
s ANWELTIENDL —3DOfERA1 9 8 3FELIRENNICESHON. 199 0F4 Hicka
Baf?,

COEAINRHEEST, ZARIENDL-3%2~—2&ELTANI S NHOFHFEE
BEH BN EROBESBEN 2y FFUSTON-J 3%fFRKL7A. FUSION~T 3
it BRSEBRFCNMSETIFEORMAF ORI CHRARETFSh TV EHEIZEIRL
TWATEEREES L T4 ORBERR L, TRFORAVF—EHELT16, 5Me V2
510 %eVETE1 258, FvesBozazryF—@EELTI4AMe VA S510keVE
TH4 0BOBEETHERLTWS, /4. HEMEEOLV Y +» ¥ FLVEROKEELTPS
AEEBLTVS, B, HEOBHNE . B2 KitEoRYE . RUMEROFERMEETHE
T~ FyRA7F4BGICX40DBEEEER—IELTHERERTWEIEBERLT, X
DGICX40+FE—DFHEE (MHEF4 28, Vo2 18 »olsBIINTRER:
w FFUSION—-40bbbBTERLA,

HEME, FOERFERSOVTHR, B2EBTRRS, JENDL-3 774 AT
WEEEZERLEE (LT 2B - FEXOHEBROPVWT, /0 Ay vHII2VWTRIEN
DL -30# vyoEEREERE Y v ~EEXNER> >V vBFRREFR Ly 5 0E
— FEUBREG2. 18k~ 3, 2. 2T, FUSION-J]3DOEEH Y FTF
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ATV TR~N, 2. 3EHTRBFUSION-J 30HEEDQOEELYDVTR~N,

B ETE Ry FFUSION—40k2VWTdBR<N5, HE3ETIR.FUSION-J
3%&FET S, ITEROERZSOFIRGETHMSN ANV FT—JHRELSEN
DF,/ B-IWVEUENDF B-VOiEREOBEL~S,

T fTHERIIFUSION-) 3ETEHE,y roMERET®HEFEAF =BT T, &
HEEO0F SRR T 5.
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2. EEHE, MER
2. 1 fERRFE

HETHERLEIK, KREBRHERABEE e » M & Lt dlTFRIGKERE 7 v <&
RICHEEEES L AR EREy P PLETH D, ANI SNAEEH =y P TR, TEFE
ERE . 2D, RIKEER . DU FERESRNER . BETE» SRS, ThENo
W . RO L) CERIBHER LG LT3,

2WEHEe:  EHETFHEETZLTORLEERCEGH .

I E R o - THFRERCHER vy « ZIRPEFERE LD VEER FAERKISE

EIF O np, 0 nd, O nt, 00, 0 nze, DEEF IS,
Ca =0n7 TO0npt OndT 0nttond +0n2s
it FAERESEEERY o +
cvos (Th, U, PuiL20WTIORIEHBZTENRTHS) |
EELMT R o - ¢ FERERELMEREC (0o BUERINER o1« ZIRIETERETEL2T
DORIEG (R FERKIG &E4) WER O non. ¢ n3n, 0 nnp. 0 nnd, 0 ant,
oana, D&, 15
Os =0 ineltCelt O nont 0n3nt Cnnpt 0 nndt Onnt™ 0 ana
RO TFRUHETESR . PETFOF - TV 22 AF -SRI X AF—BICMES
. BHESFY 2 AEERKRT 5,
Hr-HoMEHE s .. 2HER. RIEEHER. BEEER» 55, ThT¥nONER I .
KOESCERBHEREMIGLTWS,, X, PHEFHERE T v BN EBOKSHTERY
oy FEERT A, FryoBEROBROPHRFEREFE—CTILEFNL S, £O
fodd . BERAWICHRTAERBRSRBEREARLATAERSHTVOT, UTOLS707%
b Lo
W EMBo+ : coherent scattering cross section o con, incoherent scattering
c¢ross section @ i1nen, pair production cross section & pp,
photoelectric cross section ¢ pe O&F. HbH .
0t = Ocon T Cinch T Opp T U ze

IR EITE ¢ » : photoelectric cross section 0 pe @& photonBRNENERIGTH 5 .

HIE, 0a = 0pe .
vos :vos=0&ty bF B,

B ELWHEIf&R 0 ¢ : coherent scattering cross section & con, inccherent scattering
¢ress section ¢ inen, pair production cross section g px 2 (2 : T
Ry BB 2ARERTS) (HB.

08 = CUcoh T T inch T TopX 2 ,
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ﬁyvﬁﬁ%ém%\:&fvvﬁ&ﬁﬁﬂﬁyvﬁm;%@ﬁv?héizw#—ﬁE?5
IR AF-—BIMESH. ME T Y7 REERT2AE. PETFOBRSGEEL TS K
OETREZ, b, BETRIGOBHOF v BERREIC L > THER LT v <. C
nood vy=8HEsry s 2odhmEEHS .
JENDL-SRIMFERERFHLOHEAH CBHT»FEE ATHTFRET—5 7741 T
BN, INEMACS -NYRFAY k- TUBLTHEHEFERT %2, TOER. d#
FHEHERE S v REREBESBER(LE NS, Ric L FHEEEEEF 5 774 0
DLC—-99%NJOYvARFAWD grk-oTNEBELTHEHEERT 2., TRER. v <
B EMERESRERILE NS, COL3NABEBRTHERI N hREF LA v HOBER
ACROKASI—F12 2HWTEATEILCE-T,. BF LA Vv ROBAHTENK
v FPBERR SN B, Fig 2.1k, IMEFRUS v REBER(LT 2B V-F s vO TR —%

R o

Photon Neutron
DLC—-—99 JENDL-3 || ———- Neutron data
v
LINEAR|-———- Linear-linear
interpolation
}
RECENT |——— Resonance processing
4
SIGMALl | ————- Selfshielding factor
processing
i ¥
NIJOY MACS—-N {#-—-——- Cross section grouping
AN S
CROKAS | ———=—- Coupling neutron and
gamma group constants
)

Nuclear group constant set
for fusion neutronics

Fig. 2.1 Cross section processing flow for
nuclear group constant set.
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FUSTON—-J 3¥ERICEBOVT,
MACS-NvAFAiLkpMBEEHRELTU TR CEE LA,
1) MEZERT2ETHOEE : 300° K,
2) FIEEE : 0.322eV ~ 16.5MeVO x 3 U F—FHIEITIX 1 E 9,
0.00001eV~0.322eVO = 3 V¥ —fEEI TR =7 2 ¥ = V34,
(flx 2 =24 —0.0253eV) ,
3) oo (background cross section) iz, EEFIRIKE (infinite dilution) ZEA L7,
NJOYYRFLRLBZMBEHELELTUTOLIRFE L,
1) #HEERT2ETFEOEE: 300° K,
2) HEEK: 2xiAF—HEET. 1 EE2EH.

2. 2 BEOER

FUSION-J3RBAEAFOMIRECERTACEEHNELTLWAHEK Y M TH
H5CENL,RBLTVWEREEL2VWTH ., BRSEREF . BEEEREFELZSUSROER
SR EOD THEECE TS TOIHER2ZR L CEEL .

Table 2.1 KBEEGF CHHET IR0 IMBEVRAIT» T Lt CORDPEDH
AITIE . B EFRTOIBEM ., P F o sERMRUTSHEFHEMESL TS v o b

Table 2.1 Nuclides composing materials for fusion reactors.

Materials Nuclides Materials Nuclides
316SS Cr, Mn, Fe, Alo03 Al O
Co, Ni, Mo MeAlo04 Mg, AL, O
Struetural | DS-Cu 41, Cu, 0 Electric BeC Be, 0
materials | TZM Ti, Zr, Mo insulator | AICN Al,0,N
(Shielding | Mo-Re Mo, Re Sialg Si,N
materials)} Nb-ZIr r. Nb Diamond C
¥-alloy ¥
SiC Si,C Super- ¥inding pack Kb, Ti, Sn, Cu
conducting | Coclant Liquid He
Liz0 Li, 0 magnet | He can SS aucl.
LiAlOso Li, A1, 0
Blanket  [LiqSi04 Li, §i,0 Coolant H, 0, He
materials | LizZr0s Li, Zr, 0 Concrete H,0,§i, Na,
Beryllium Be Other K, Ca, Fe
Lead Pb materials | 4ir N,0, Ar
Li-Pb Li, Pb ¥indow
mat. (Al504)| AL, O
Carbon
Plasma {with Si,B) | C,Si.B
facing Beryllium Be
materials | Tungsten ¥
Gallium Ga
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M.E—BOF/A Y —sDT7—<Z07 5 X=WE#. TEFa— VP I %2 PFEE
T HBIERY . ERNPEE MM R UBAMESUEEE 72 » M BEREOKEM .
7354425 POBREBSCERTI oYY — L FERPEAOER. FTAIE -+
E CH (electron cyclotron heating ) BIEH TN ZEMBIENT VWS, I o DfFE %
BRTZ2THENTRON T LB TVWS, |

CoE»PS, FUSTON—-J3LABTNEZEEZRELL, BREOEELC Y- T R
BOT7TAY F—THEOEFSEHFTEZTLRICODVWTIR. JENDL -3 RKROEE (RED
T4V F—THTEBBEEEANT LAEEBNAEE ¢LTHHTE2O0H8E 28410l
FHERAL:., /2. BEOHKEERBESFLEWIRERKIIZ2ET2BES R . BEE
AR L. BlAE, MU FUAHMEMTELINF29LDFAY P —=7THBEL 1,70 i,
HL WG, IETREMTHE2 OB LE Lo vy T TFRERIGKEREO/MNE WL, T
b5

/. BRES BLAHEOmMAEINHLIAATY o FRERFITEEELERLT. M =
wa (232ThYy w5y (23/y,230y) FSAab=9a (PPu) EFUSTION-T3
CEHT, I X53REEERBL T, BELALEEETable 2.2 KR T,

Table 2.2 Forty nuclide identification number

available in FUSION-J3 nuclear group
constant set.

No | Nuclide | MT No for ANISN |[No | Nuclide | MT No for ANISK
input PO - P5 input PO - P35
1 H 1 — 8 21 Ca 128 - 126
2 ‘D T — 12 22 T i 127 — 132
3] ®He 13— 18 23 | °lv 133 — 138
4| “He 19 — 24 24 Cr 139 — 144
5| €L i 25 — 30 251 55Mn 145 — 150
6| 7L i 31 — 36 26 Fe 151 = 138
7|1 °Be 37 — 42 27 Co 157 — 162
gl 10B 43 — 438 28 N i 163 — 158
g !B 49 — 54 29 Cu 169 — 174
10| 2¢ 55 — 60 30 Zr 175 — 180
11| ¥N 61 — 66 311 93Nb 181 — 186
12| %0 §7 — 72 32 Mo 187 — 192
13| 19F 73~ 78 33 Ccd 193 — 198
14 [?3N a 79 — 84 34 W 199 — 204
15 Mg 85 - 90 35 Pb 205 — 210
16 | 27A 1 91 — 96 36 | 299B i 211 — 218
17 S i 97 — 102 37 | 23271h 207 — 222
18 3lp 103 — 108 38 | 225U 228 — 228
19 S 109 — 114 19 | 238y 229 — 234
20 K 115 — 120 40 | 23°P u 235 — 240
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2. 3 HREDOEE

FUSION—J3SOTHFRUF yeHOz 3 LE¥—HHRI., ThFh1 258, 4 08
ThHhn, FOLFNALF-—EESTable 2.3 T I FOTAALF—BFRHER. RD LD
HEZHFODESOVTIER L, BRASFOD - TRIGTRET2HETRI4AMe Vo 20
FxFoTED, RFYUVARF 4 — L AETHREITIHEVMSTRESN S, BEBETH
BETIEREGEOREEEZ S RIEHEC S, ChoORGOEBMEE, IMe V510
MMeVHLVWRFAUEDOMFLAAF-—THE, ChoZ2EZELT. FUSION-J
3T, BAFHFzEAFE-—%216. 5MeVEL. 1868, 5MeVhSs1Me VL EET
EEEREONERRIGEEETES LS., BN 2 5 HONKES D6 5 BTHARLT
W3, F7. BESTFOKEM T, F)Fy ABEE, BRACHEORFEEELLTO
Myl LIEE . GERZOEREE . FELEOFERNEC L 2REBER | BERTOERS
HTHLZOT. Bz vF—FhoBbEFiEonTR. e VEEOCIEL L TEEZ 3V F
—%10 %ev&lLie

B AV TEBOIAAF-EEEL, ROX I AEACESVTAER L, TETFOREA
THFAFE—DB1AMeVTHBIEMo A VvvHBOBRKIAAF—b14MeVELL, &
vRBOEREHREELTR. BRE (FryoBRE) (BRELHEBEREZHELTLLD.
H10KeVETFTOzxAF—0FN yvRBRIFAEEE LRV, ChoDpaZ2FERBLT. A VY
EOBEZFAVF 21 0ke VETE LA, Fh. K¥ror&anvy bo YOWEBEORE
CHET AT vy TBOIEZAF—0, 51 Me VE2O0DHICSEINETVWLILTEID,
0. 5MeV—0. 52MeVE12DEEEL~,

Kic. JENDL -3 RESCHUWNEHER Ly PFUSION-4 020 TR~ %,
HBLTVARER. FUSION-—J3EF—5H3ERBEETRNLDOT, BEEDAT
T+, FUSION—4 00HMR, BETR LI, 2RTHECBEEZEA AL L.
R E I - F 2 FL4THBTHIDA-2I—FYyA7A3GI CX400HHEE
EEMLLTED, COIT—Fy A7 ATRBZFNEAEZRVELERT LD, 250 ¥
—HMAELTEIEREBETRAV, COLPREHL,S. FUSTION-—4 0 DRHEEE
GICX40:ELdDELTzo BB, FIMHFR42EH., FvHEA2 18I SUD ., TOFF
HiEaTable 2.4 78T 6
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Table 2.3 Neutron 125 and gamma-ray 40 energy group structure of

FUSION-J3.

Neutron 125 groups

Neutron 125 groups
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(continue)
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{continued)

Table 2.3

Gamma ray 40 groups

Neutron 125 groups
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Teble 2.4 Neutron 42 and gamma-ray 21 energy group

structure of FUSION-40.

42-Group Neutron Energy Group Structure
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3. "vFv—~JFBIKLBFUSION—J 3 DFE

P RTCHE I —FANISNPYAEAHWT, FUSION—-T 3EEHEy rEHVAESD
EREsEEA . VITAMIN-CY® (ENDF, /B-IN:2~—X&ELABMEFETERRSE
Bty k) A WHRES. ENDF /B~ VEHWABSOEREG BT IO ~x
Fv—-YEE L,

3.1 HEEFM

W& ELUF{EFZIXZT TE R (International Thermonuclear Experimental Reactor) @~ v F
v — 7 HEFEFEOProblen 12l YRR TH B, Fig 3 LIE L RTHBETF L (1T F—F X T
F ) OProblen lakR%ETR T, T, CORRTHEALTWEEMBMZHKL TEEREFDK
FHEEETable 3.1 KinT o CONVFv—25ETR., A vE—-FlodER~7% 5 b
THLHrad Fu=rzxy b 2 ERGHELEERT . RET I EERERBES L TR,
T4 — ZWMELBBRBOBRABTHELE . BRI VTHRFTT 2,
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''''''''''' - torus axis --——-—- 0
vacuum (1)
190,90
fle can{SS 0, §6) t {20)
210.0
Epoxy (1)
2110

SCHM winding
SS:Cu:lle{LY:Epoxy TFC  {48)

=0.33:0.234:0.23:0.1
258.0
Epoxy (1)
260.0
e can(SS 0. 86) v {5)
- 265. 0
Gap {5)
270. 0
$S:1120=0.8:0. 2 i &3
300.0
$8:120=0.8:0.2 (69)
Inboard

: S/F 342.0
Inboard F¥ S§S=1.0 1)
343.0
Armor{Graphite) ] (2)
345.0
Scrape-off layer (15)
360.0
Plasma {440)
800.0
Serape-off layer {15)
315.0

SUS:1(20=0.8:0.2 Outboard (115)

Shield

930.0
(cm)}

Fig. 3.1 One dimensional

torus model of ITER
mid-plane for
benchmark calcula-
tion problem la.
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Table 3.1 Atomic number densities for benchmark

calculations.

No Haterial Element Number Density
1 | Plasma H 1.0 = 1g-'°®
2 | Carbon C 8.023 = 1072
3 1S5S Fe 5.539 = 10-*(Ho )

Cr 1,556 = 10°7
Ni 1.084 = 10-°?
Mn 1.464 = 10°¢
4 | H:0 H 6.700 = 10°%
g 3,380 = 1072

5 {Pb Pb 3.348 = 10°°

5 | B.H:0 ! 5.592 = 1073
(Rt 2.237 = 104

H 6.700 = 1072

0 3,350 = 1072

7 | B4C: teg 2.197 = 16-?
Hg 8.787 = 10°°

C 2.746 = 107*

8 | Cu Cu 8.493 = 10°%

S | Insulater H 2.033 = 10°°
C 1.792 = 10°°
0 2.551 = 10°%
N 1,950 = 1073
Si §.884 = 1077
Al 2.158 = 10-3
Ca 2.300 = 10°°
10 | Liq.He *He 1.837 = 10°*
11 | Inb/outb.Shield 58 0.8
HLO 0.2
12 | SCH 55 0.5(NbsSn )
Cu 0.4
Insulater 0.05
Liq.He 0.05
13 b.Shield SS 0.8
B-H-0 0.2

3. 2 FEHEROERE

7o hE— FYOE—BE, A Vv E—FHOI—FE¥ A0, 24075 =X BELOLIED
R BIF2THTFE, # v vBH RUBRREREL VT, FFELHERETabled. 2ITRY o
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R, COXRTR.FUSION—-J3DHY>»—Ys v THAFUSION-J 37 &bk
L TWh, FUSION~J 3T By v~ERTEHRoNEa — FHEMHRADHEAT
~V4l® THMELLSDT., ¥y vBROBRKEBRFMEL . HEEBNHEEBL TS,
He 7 =23 YR CDE3RHBELS -1y, Ty ~YavT7 7 LAOBHATFECFU
SION—-J3Td3,

ENDF,/ /B-IWe&H&T2E, IEFHRICOVWTR.HEROGICX4 0, HRFIHOF
USION—-J3RIBHBERI.E-REI-—F VI A LTRBRERBLTED . BHRMBTG I
CX40M20%@/NEMLTHBY . FIXVIHOFUSION—-J 3it1 0%EEBRIFML
TWBIENRL, L L. HresBliconwThkEdss,. GICX40iE6 0 %A
LTHD . HFUSTION-J 324 0%B/NEMH, FFUSION—-J 31220 % BEXEE

Table 3.2 Neutron and gamma-ray fluxes, and nuclear heating rates
estimated by FUSION-J3, VITAMIN-C and GICX40 in ITER

benchmark problem la.

Transport x sec | FUSION-J3 FUSION-J3% | VITAMIN-C GICX40
Data base JENDL-3 JENDL-3 ENDF/B-1V | ENDF/B
[tems =111, 1V
% Positions~JReaction % sec JENDL-3 JENDL-3 MACKL IB-1V GICX40
Neutron & 7 flux {/em?- s)
First wall {R:815-816cm)
fast neutron  (En>0. IMeV) 2.4TTE+14 | 2.477E+14 | 2.485E+14 | 2. 37TTE+14
total neutron (En<l4. IMeV) 3.923E+14 | 3.923E+14 | 3.851E+14 | 3.822E+[4
gamma ray flux (total) 3.239E+14 | 2. 468E+14 | 2.615E+14 | 1.572E+14
Carbon tile (R:344-345cm)
fast neutron (Ex>0. [MeV) 2.062E+14 2.062E+14 2.063E+14 1. 959E+14
total neutron (Epn<l4. IMeV) 3.45]1E+14 3.451E+14 3.377E+14 3. 364E+14
gamma ray flux (total) 2.7TH2E+14 | 2. 119E+14 2. 264E+14 1. 364E+14
Winding pack (R:257-259cm)
fast neutron {Ex>0. 1MeV) 1. 237E+10 1. 237E+10 1.083E+10 8. 320E+09
total neutron (En<l4.1MeV) 3. 207E+10 3.207E+10 2. 545E+10 2.014E+10
gamma ray flux {(total) 1.332E+10 | 6.947E+CG9 | 1.098E+10 | 4.0162+09
Nuclear heating rates{w/cm>)
First wall (R:815-816em) n 8. 105E+0 8. 105E+C 6. 487E+0 5. 97T6E+0D
7 1. 162E+1 9. 320E+0 9. 318E+0 7. 246E+0
total 1.972E+1 1. 742E+1 1. 640E+1 1.322E+1
Carbon tile(R:344-345¢m) n 3. 137E+0 3. 137E40 £.975E+0 3. 688E+D
7 1. 993E+0 1. 533E+0 1. 687TE+0 1. 253E+D
total 5.131E+0 4. 6T1E+D 6. 652E+0 4, 941E+0
Coil case (R:264-2685¢cm} n 1. 124E-4 1.124E-4 T.1683E-5 5. 310E-5
7 1. 678E-3 1. 0495E-3 1. 443E-3 5.946E-4
total 1. T90E-3 1. 208E-3 1. 514E-38 6. 477E-4
¥inding pack{R:257-23%9¢cm) n 5.552E-% 5.537E-5 4. 373E-5 2. 800E-5
7 6.322E—4 4. 165E-4 5.924E-4 2.868E-4
total 6. 8TTE-4 4. 719E-4 6.361E-4 3. 148E-4

FUSION-J3 :"Recommended group constant set for Fusion neutronic calculation”
Gamma-ray transport cross-sections are proceeded by NJOY1D SYSTEM.
FUSION-J3%:Gamma-ray transport cross-sections are proceeded by RADHEAT-V41®? SYSTEM.
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LTWAIEWEL, HRERRAR RS 2L, LEOHRIEERBERPTEIN TV,
LiEkok>i, ENDF, / /B-NEHELAER.FFUSION-J3EIHFUSION
Sk BEELVMENDF BVt kK BERICTWVEIE > TWE I EBRENL,
ENDF /B-NVitt 2RI B2 0UEERAFMEL - T 5,

. ENDF /B-NIX2EHRSEHECEVWEVWSIRIERZDT, ELENDF /B
—VI® 2MATHE TS, RENUB THABBRLFEBR T odEFREBAERE
KODT\ﬁﬁLt%%%MMﬂJK%?OC@iﬂ%\ENDF/B—V&ﬁﬁ?%&\¢
BFhdic>0 Tk, IEUCBOFUSION-J3RENDF, /B-VIRLIZEBREKER
CEMTENTVE,, BREHBICHOVWTIR, ENDF /B-VEET 2L, BRHLTHDF
USION-J3i240%B/NFHETHY., ENDF,/B-IViz~2 0 %B/NEETHD . F
FUSION-J3i10%0B/NHHicEEEF-T0E F—BEOA—F 54 VTREN
DF,/B~IViZ35~40%@XFHET. FRVEOFUSION-J 33HRXLFTOHET
ENDF /B-VR&BERELZERLTVWS, CORPOFFUSION-JZEBENDF ~
B-VOFEEAICBELTLWAIEHBRINTV S,

Table 3.3 Differences among nuclear properties by various nuclear
group comstant sets in ITER inboard shielding.

FUSION-J3 (FUSICN-J8*| ENDF/B-V | ENDF/B-IV

Sperconducting magnet winding pack

Neutron flux 1.0 1.0 1.0 0.75~0.8

Nuclear heating rate 0.87 0.59 1.0 0.75~0.8
First wall carbon tile

Nuclear heating rate 1.04 0.97 1.0 1.30~1.4

FUSION-J3 :"Recommended group constant set for Fusion neutronic calculation”
Gamma-ray transport cross-sections are proceeded by NJOY!!’ SYSTEM.
FUSION-J3':Camma-ray transport creoss-sections are proceeded by RADHEAT-V41%? systen.

Wi, Fig 3. ISR LI R b —3 2 FVick, FUSION~-J3RUVITAMI
N-CH2HVAHBELLPUYFRA s P AVELET LD, PHFR <2 FL%EFig 8. 0IFT o
oMb S, FUSION=—J3, VITAMIN-CRIZE-EBFodEFI~7 PV
BY—HLTWE bbb d, BEFodHEFAR2 PV . 1 0Kke VEI EOZ RV F
—EETHEE LI —HLTVAMN, 1eV~10KkeVOIXALF—FEETFUSION
I3 EBARS FADERVITAMIN- CREBINY b XD b~2 0 BEEAS
Wo CHit. JENDL—83&ENDF " B-NEOETHBLEEZONE, —A.FUS I
ON—JS3SRUVITAMIN-CERBVWATVy=HEI~7 bLE, E-BHIEZF IOV
TFig. 3. 3Tt COME D H vy oA ~2 b VRIAFUSTION-J 313, 100ke Vah
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Fig. 3.2 Comparison of neutron spectra in the first wall and

in the winding pack by FUSION-J3 (based on JENDL-3)
with those by VITAMIN-C (based on ENDF/B-IV) for
problem la.
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.. GAMMA—RAY ENERGY SPECTRA
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Fig. 3.3 Comparison of gamma-ray spectra in the first wall and

in the winding pack by revised FUSION-J3 (gamma-ray
processed by NJOY) and old FUSION-J3 (gamma-ray
processed by RADHEAT-V4), with those by VITAMIN-C
{based on ENDF/B-IV) for problem la.



JAERI—M §1—072

SHMe VO # A F—SEHTVITAMIN - CLLBHERELKLTHRTS 0% LD
BAFEHER - TWE, CRAEHLTHFLLY »—Ya YOFUSION-J3i&EN v+

2N P AT AAE S TVITAMIN - ClREBEREEY—HLTVWE
Bhhd,

3.3 EBEF-sEOhE

Bl H v v BERREROBRENET B, EREZIE K mOgkERT, TLD
CNE21 32 VTEBRARZAELLbOTEED, COERF— 72 RUIEDFUS
ION—-J3&EVITAMIN-CERAOWTHITLAEREFR 3.4 BRT. CORMS &
BECEE» b EAVERROF -4 2RE FLVWI>—Yas »OFUSION-J 3icL3
VT EERBERVITAMIN - CRIZHELRELEHIC, EREZL(HIALTWE S
EHTF &N —HHFUSION=-J 3123 0%BNEHELTVEIEHBDRSB,
UboHERHOBELT.FUSION-J3 (MUFTHY>r—Ys v2iE4) 3. ERE®
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FE SLAB ASSEMBLY - <HEATING-RATES> FUSIONJ3

lO-—-lG

REACTION TYFE (FEGOKZ 1 3 POSITION= J.0 CH

(g-ls
C.0

Fig. 3.4

10C.0
Distance from Surface (cm)

Comparison of calculated gamma-ray heating rates by
revised FUSTON-J3 (gamma-ray processed by NJOY), old
FUSION-J3 {gamma-ray processed by RADHEAT-V4)}, and
by VITAMIN-C (based on ENDF/B-IV}, with experimental
values.
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