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1. S

RS IFEBICAEOHEH E N2 B A O L VREEBEEEY) (HLW: High Level Waste)
OHIFFU T BT 2 B Z HVE UT. HARR TSR REAE RIS Tl
B O 217> TW05, TDH B, BEBOWIZHFRICOVTIE, RCRAF—T7F /A
K (MA: Minor Actinide) O&ZZ L HINE U Th#EasEREZAE LS A7 L (ADS: Accelerator-
Driven System) OffZeBAFEAETT> T 5 13, ADS IZAKED MA ZEPICKZE#T S L
ARECH D, KT REEAIRETHIZT 2720, BAYF XD L ERFRICE S EREMENEWNS
S G IR

ADS (FHHAERG FIdes & RSO SHRE N, @3RIV F— DR 172 REEFUF DN DR
W 22—y MY T, £ T TH L BT & U MA #8005 OB #E P72 T
MA OBEHZITS o REGFUFOE C OB EFIC K DEIZEND 2 25, BFE—LD
HINS & O REEFIFLOH 172 Hilfd 2 2 LI/ b,

JETIBREDRRT LT % ADS?) 1E, 800MW B 181 E X< X (LBE: Lead Bismuth Eutectic)
HBHBRIOMES TH D, HilE2—7"y & L T8 LBE ZHW. B FhigEgRE 1.5GeV-30MW (i
) O LT %, #HiEEERE (BOC : Beginning of Cycle) DSANIHEMEHRIL 0.97 TH D,
1Y A4 7))L 600 HiElis2175 T EZELTWS, TOM, BBENHEDIC DN TIRANIBEEEHED 0.95
BEXTERTNL, HAOZ—EIKRDD. ETE— L0 7ZEEEBHARED 15MW D5 30MW
P E T2 ERREHITREND S Y, TDI, ki & REFUFOERZ KT E—LRICK
TRAMMBDIDND . BOIEDOEOE — LB DK ELRHED—D L 7E > TS, BEDWK
AT INSDORMZEE A TR, BIRE). MG ORI ER S N, BOTHED FA
FNZEC—LEBEEMRENE D, /T TINE DRI EEMNT S LT KD
FOAENZ S EMERT Z T EHRETH B L EZ BN,

C— LBOFF RN ZENT 572D D—DDFE L LT, MBEHAMPOIZNEEROET (A
WAL V) B#MAZZENEZDBNS, UK VEGTFE—LOHNEFHOIEINNE KD,
AT OBMDRF TE %, BARMICRBER A > J M2 % )51k L LT, B 2/ 3
%, & U GHIEFEO MBI RE T N2 REEFETREERME 28 AT 5 750N EZ 5N 5,

REGSE TS 2 G AT 255, R FERTREN R S WYIE ZRE T 2 729,
Zoeh DIFIEIE AR Z NG L UTRBEGTRZTT O BN D 5, TNEXTO ADS #atHE
ICBVTIE. TOXD BRIAZIFIEICERT 2 2B LTI Ao ez, AT
ot RZ OFtHEERZNGE LT, BT« HETFEED SRBERTR L T217-> TE e REFHE
HilEEERE 2 A LTz ADS O#GE 2179 i, IOR-W T EIGHRY — )L TG TE T, £i2E
YT AVHEEEIREIA MRS E D, LW O— R AT LD E LR %,

CTOIRMERZT T, R IIBMETHFE, BH21T> TV SO S A7 s MARBLES)
DOFSREZFI LT, AREGFUS TN 22 A U7z ADS BRGHCE T % 72 O = RyTiF Ot o —
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R ADS3D Z#{ii L7z, ADS3D ¥ A7 LIZLL FOKEER AT 5,

o FOMFEMERITIEARIGHE K CRGEROBLE N RZE S &, =20t XYZE LG RZO Ay
¥ a kRN T B HAE

o =t ARICT SLAROM-UF Od— R XU PARTISN O— RiC X B EGEFHERZTTS
B&RE
o FEHMEMERMATE DMEIC TR 5 X 5 IR O 7 B #1749 % B4RE

o B ILF—DG+ « PYEFIAFTEZITS PHITS 23— RO T 7 A )V 75 A,
FSOURCE a— RiZ & © PARTISN a— RHAMERFMEFIRT — Z ZVERR T % BEhE

FSOURCE W& H U 72 M PE 172 W C PARTISN IC K 5 BEE IR TR 21T 5 HhE

HIEREDIRA « 51Hk72 5 5& U 7 fiAfrikne
o N FI g U T ABERRAT R RE
o RIS 72 B [& U T8 ECY 1 7 )VIC K720 % fitikae

INDDOWREZ B % C & T =R OIFIEGEIRARZ MR E LT, BT« k7 oOfns
INORBETE., BRI E T2il5 T EMREE & Tz,

H 2B TlE, ADS3D ¥ A7 LOWEIC DOWTIAR, ZNENDOBEREIC OV TEIHZ T %, 53
BT, ADS3D ¥ AT LOFMFEICDWTHIAYT %, 54 TR, MEEETREOMR E LT, 1K
KOFHE Y —IVIC K% 2 0T RZFTREOHRB I U7 )b d— R K 2EHEMR L DLk
ZRY
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2. VATLOBEE

REFSR SRR 269 % ADS Ot Ba 2175 %5, SR i figERnm A R E W)
HZRET 572, = Xouh DIHFEERIRMRZ NG E UTEEY 1 7 )Vicb T 3 bR 2
TOREND B, Th2lT5 72dITid,

o SRR E UFBT « i 7 oma
o HRERFIITIE B N7 i TIROHRIC 56D < MR
o BRIERIEIRS. MOYEVERY (FP) W2 L. MA 238009 % ADS I oMK

MREE TR 5,

HARMNEZZ L LTI, k4 TIFbNTWVB K 51T, 20MeV DL EDRET « T 0lifikat
Bd PHITS I— R 78) T\, TOFETHE SNz 20MeV LU N OB M7 S5
£ LC PARTISN a— R 9) T 20MeV LU ROMFONOHE IR E ATV, AEFdE kD %,
PARTISN FHETRE L 7 B Wik 7 — % & SLAROM-UF a— R 10 Gl Z1T5, COFET
B 5 NI RO R Z BTG TR 2170, ADS i EH ORISR . ROV A 7 )L OfiF
WiZzi719,

Z?®5 5B, SLAROM-UF, PARTISN, #FitH 21— F (BURNUP) &, INHIF.CfEtT > A7
L MARBLEY IZ#fi E Nz b D&MWz, HL S RBERBEREE LTIk, KEL< T, PHITS
DFHEARERZ LD AT HERE & RIS D 250 Th %, DD BATHICDWTIE, #@EICH
fi & NIzFEE P FREH R O — R FSOURCEW % =J0tat BT %5 C & TRIS LTz, %
FICOWTIE, #Hi7zic ADS3D D)L —F V72{ER LTz,

D EDEZ 7% LIS Nz ADS3D v AT L&, U ROBERERHT %,

o EAFEHMRITIEARIGHE K CRGEROBENRZE S &, =20t XYZE LG RZO Ay
¥ a R B AE

o =t ARICT SLAROM-UF Od— FH XU PARTISN O— RiC X B [EGEFHEZTTS
B&HE

o STHIETRDFTE DI TR 2 K 5 ISR DRz B BIFisE 9 % #ihE

PHITS a2— RO 17 7 A )W G iFHAFH. FSOURCE d— RZF179 % &HE

FSOURCE MEH U 7248 a8+ 7% O € PARTISN IC K 5 B @ E 21T 9 HEEE

HlERE ORI A - 51#k7ZE & L T fiArhkaE
I\ FULHE 7 E & U T AR i RE
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o JRRISHMUIR 72 B 8 U T BY 1 7 )VIC K720 5 fiehkkae

2.1 YATLODOUNEBEDOEE

VAT LOMEORmNE, Fig. 2.1.11RTEBOTH S, LI, SUHITOWTHIAT %,

o ARSI

1.

VAT LD AN EEEFEIRAIER, VB, SAEREERTR 28 LI
=ZXCXYZ & LK RZO X v ¥ a R R Z S,

o FIRNHERG AR
BHEMET LT3 ADSICDW TR, SIABET 1 7 )V DIRDHICB N T, ERIEERZ 0.97 &
LU CHEIEZ AT %, TOHEE, BRICEENS MA X Pu (REOSIRGCIXZE(EY)
DENAAHD R B 72D, R OTIM BHEOSMGERET T ZrN) DEIGZZEZ 5T
& TIGNEEHR 2T 5,

1.
2.
3.
4.

ZRTCA Y Y A KRITDWT, Ay ¥ 2 HOYIHARH 2 VERR
SLAROM-UF I & % WrikifEst 5% 17,
PARTISN IC & % [EG EF B2 F1 T,

RO PuN, MAN, ZrN ORBEIG 238 LT, Lid 1-3 Z g ORAEERIC
5% EXTHOIET,

o MABERTR

—_

(BB PHITS IC K BEERERM D,

Y AT LANDOASER (PHITS OFEHER) % & LIS FSOURCE (€ & O A4 1
TIEHZ H .

. PARTISN I X 2 EEIRGHE % F1T,

4. WERH R 2 RIT,

© N>

~ U aiiiEe ek L. EAER R 2R T,

3-5 ZIMER Ty TR D IR,

FITED ATy TEIZT BRBERE T 1%, BRI Ny F il 7217 5
YA ZIVEE 7RI IR O I 2110 T A 7V 2R S %o

Y% 3 5 & 51, ADS3D I B BETAOFSIZMEE FE GFO B Dz, ThBEEEL T PHITS DR
FHBREND %,
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$ERLIERL

Fig. 2.1.1 ADS3D QOMIEHSK
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2.2 EEAERDOERNE

ADS3D VAT LTIE, ftEARRE LT XYZ BRU RZO ARZW S T ENARETH S,
WH O ADS M, — R EFIFFOD K 5 IS ST OESESAZIE LTV T2, /A
WOKRE XYZ BXU RZO KRICEMT 2 WLk %, TT TR, ThZNOERRON
LD 2B RB,

2.2.1 Z=RITXYZ A v 16RDIEE

ZIICXYZ Ay alkRiE, VAT LICANIE LTEHZ BN EERGEISMTIIR - £E K
EHREDOMEING, XY FHICBF A2 Ay a2 (TUT7IVA Yy a) OYIY HFIEEET
Ho. NAROESHNEE 2x2 IcnEI LD s (Fig. 2.2.1), YHli/SOMA Y > a
B, £#HREYFD1/2 THO, XEAROMA Y ¥ 2 BE, A vy amEMESAROERED
/412752 K ICEES NS, ZEISGEICOVWTRI—FNANTIRET %, ABPME kst
HTHOOLNZFMA Y v a (HFETHRA Y > 2) QYD HFIIOWTIE, BB 5HA Yy > a
D EEE 1= AT THRICIEET 5 T EWAHETH %,

BHA Y aD=TV) 7))V WrEHR) X, Fig. 2.2.1 DX 51, EAEKOZYLT B0 5
FID YT 2, BURICIE, SEEROFHIRMICRIEHZ & LIS A v & 2l F TN S50 (4
BAXLw b - 8 - 5 /NE - IEIME) OUBEZEHL, 2SOl & SHEBOMKEZ S &
. Ay a DTV TIVEERT 5. TTTAY V2l HFENASHEBOEKREICOWVTIE,
EARTEMRTEIRZ EAE L TR 9% (LA ML—X9 %) T THEMTZHiEE, 1—
YANTHEEGZ 250D 5, AiEIC OV T E > OREDK,. T v/ VEDEI SN
BHAEEDORATIIRIC R U TR < ILFRZ1T S T & DHIKS M, AR OFSEIC X D kTR
CHES LU CHETOBRENM LS T LICHEET 208N D 5,

BEEAY T2 \OIT V) 7IVOED YT LU TE, B2 RES AR OYE DR —DD A v
VAR ET BT RV E ST

2.2.2 Z=RITRZO X v 1R DERE

SYOTRZO HhRlE. VAT LCAN E LTHZ BB EAREHI I - 454 pic i s
MORERE NS, RZO A v A KRICBII BHA Y ¥ 2DYID I3, R/O/ZHOVTNDHIE
ICOVTE I~ ANC K BISENTRETH o A5 R SIS DNTIEEEIE LI5E, il
RDVEER D % < EARDIBEIC A v & 1 RN EBRE S NS 2, Sl A v & 20D HIZDNT
. XYZ KR L AREC. ST 244 v > 2 O EEE 1—h A THBCIS RT3 T &
INTHECH %

BHIA Y 2 DTV TV, BAKOZAT B D BEID YT S, XYZ AR LRI,

PCOBEE. BRAVAOIMANC E SIS 1 EBINULIZS A TR Y ¥ alROREMTOND, THUIRINE
D—HNFBEARRDINCB AT RNV K I ICTETDDUETH S,
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BA YT AT ENSFHEOEE & O Z E LI, Ay v a IO~ TV 7 IV EERK
T 5, BHEHOEBEIICDOWTE, XYZ KR EHRRIC, ESROFHIEMEIRERZ E LI A
L= K > TR B 5 & A= AN XK B EEIRED TN H B, LA b L— 2L
ZE LI 2B T 25 A1CE. Fig. 2.2.2056 005 E0, X v aDBIREEEED
IRDBHEN S 1 DDAy ¥ 2 ICHEBOESROYEMNET 22 ehH 5 T LICHERET %, 374
OB Ay aDYDHICK>T, BEERT Xy ¥ 2 I RKEHARRHRE T 2 HIEFEOYIE N DT H
IRAT 25000 %, 7272 UBRIITEDNIERBE A v & 2 IS B EN 255, T OBEYIEIE R il
FITNCHET 2R v ¥ 2 I LAD BN S,

IR BEEMRMAIRICHT B2 LA b L—RUZ & LI TV TV EGKT 2855, BMIRIc
Ko TRIERERRIDDODN S T20, TREMEENMIONEN -T2 T5H MDD, TDD, 1k
RELLZ RTINS RO BN 2 HEICIE. I—F AN THEEAEE T 5D EX LU,

Y
/ I'\ va >\
7
/ // \,
CHH
N Vi /
/ \\ \\ / N
> , </ N\ <
oy
\ < y < /
N N |/
N /

Fig. 2.2.1 Z=RXTXYZ X v 16R0OBE (XY F@m)

Fig. 2.2.2 Z=RXTTRZO Av ¥ 16RDHEE (RO @)
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2.3 SEINBERAE

BRI A Y 2 DRTUTIIERA Y Y2 lc ZENBZXLy b, HEESOKREE ZN5OYE
7z LICHMENSD, 772 L TFIIBEDET L T3 ADS OZ YR L w MDD T
. FIBERNATEDME (0.97) Ik 3XIICT B8, XLy D PuN, MAN, ZrN Ofk
L2 ENBIRREE U TR ST IRE E NS, T TEEHMZL TDOX I ITERT %,

o Vigel - A0 Y 2B By b OREEIG

o Vpun : BREIRL w M1 % PuN OEREE S

o Vzon D BRI L w MCHIT 2 ZrN ORFEEE

e Ryn - V—VHICHEZ5N% TN OUBEIG YA~ (7740 ME 1.0)
o Npyy : PuN OEEENT )b, I—FANCTHEZA BN S,

e Nyan - MAN OEEENRY ML, I—HPANCTEZ 5N %,

o Ny - ZrtN OFEERT M), A—PF AN THEZ 5N %,

T T T Vi BEARFHIEMIRERZ S LIC AT LCE>TEIENS (B LAEBZ—TA
HNTHZ%) HTH B0 Vpun IEFENMERGROFPRICHNSNBZHETH D FIHEIZ— AT
KOEXEN%, Vzn BAEEIEY 24 b Ry ZRCTAENHO O NS D, @HIE Rzn = 1.0
E LGRS %, Bl ZrN ORG2 2L ERTEWHEAIC Ry ny 22 A THET %, FRlZR
ZHOT, Ry Y 2 OFRBEROFEELIILLTOX S I ROBEN S,

Nz(Dlu)N = Npun X Viuer X (1 = Vzrn) X Vpun (2.1)
Ny = Nyan X Ve x (1= Vzen) x (1= Vpun) (2.2)
Nélr)N = Nzrn X Viver X Vzrn (2.3)

T EOHF (T TE D FREEY 1 VIV EEK®RT %, o LEdNOWEE - InHIMEOfe
FEICDWTUE, Vi ICHY T 2 BEBORBEERIGIC. 2—P AN TEA DN BREROBEE 2
FLBHIETROENS,

BAIDY A 7 BT Vyy ZEE L. Vpuy Zi#T % T & TIINMEEROFIEETTH,
FIERHORICKDEAY 2D T U T IVZFRH L, TNE%2E LI TR - BAMEERZSE
fid %, KICFEMEREROEC & Vp vy DEEDERIERRICH 5 EAE LT, 185 N7z Lt
e R2—ry MEEDENDHTIE Vpuy ZKD, TNZHAWTYT U7 )V 2BHERH L, &1
IR - EEMEIEZ I L THiiz ISR 2 kD 2, TO—EOMN, TN 2 —
7y MEICINKRT 5 £ TRDIEE NS,

552 YA 7 )VLUE ORI DVERRIC B 72 > Tld, BEEROEID 5 FP & ZrN BRRE X Nz
%, FTLWV MAN & ZrN DB E NICHIRINERI S NS 25 R L TIT9. TDEZJ57% Fig.
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2.3.11TRT BRI A Y aDE T U7 IELLTFTDOX S IC U THIHEN S, £IHiIcL i r
RO ICEHET %,

it~ ABERDRRICDWT, FP ZBRWzZ(EY) (PuN, MAN, ZrN) OAREEIS
o Viey D B OBREIC OV T, PuN 35X 0 MAN OHREEA (= Vi — Vars)
o VI I HILBINEND ZeN OERETEIS
o Vigq D HT L BIMENS MA BROKREIS (= 1.0 — Vies — V2R

EAEOBTIIWNES A VIV EEIRT B0 TTT Vo (& FRERANDSH G & 75 % T DR
Ayl DWTHE LTI 7))V (FPREAFH) 28 EICHHENZGHETH S, FidZ
ZHOT, R Y ¥ 2 ORBEROBEZLIILLTOX S IKROBEN S,

Npan = Npan(EOC) (24)
NiPuy = Nifan(EOC) + Nysay x Vel X Vadd (2.5)
N é?N = NzrN X Viyer X VZ(E)N (2.6)

ccic, ND(EOC) I35 141 7 )VAMD PuN o, NV, (EOC) 1355 141 27 VA
D MAN OBEEZRT, 7538 PuN, MAN, ZrNIZIZZNZNN-15 BEFEN TV S T28, N-15
IZDOWVTIE LRLDFIRETRD ENZEEEONE L 20 END S, LIS OWEE « HHIMSE
DEEEEDHLD NS DWW T A 7))V EFARETH B, 5 21 7 I)VLIE T, Bl <3&hn
END 2N OEREIG VD T 5 L TEMEEROFAEEITS G IRIREEY 1 7)),

MAN MAN MAN
- ﬁ l ﬁ W) EH AT OB
PuN | EmENABE, SR LA
) . - SRR D FEE, BIZZNEHL

FP | PuMARDBRES

ZrN ZrN SBRE ZeN | s RE097d A L5
ZrN ;&;gﬁ

BoC, EoC, & cooling BoC,

Fig. 2.3.1 ADS f#hlc BT B BHRB|DEZ A



JAEA-Data/Code 2014-024

2.4 FSOURCE IL—F > DE{H

FSOURCE JL—F iE. 7t4lE ATRAS I— RV AF L W IcfifE N —F > THo, £
VT VAR TE L NI RS Z . PoEimic i < et O — Rz
I ELDT, 20 RZ EHEKRRZZHEICESNT, T TlE. TOIV—F % 3 KTetBEHAD

RRZ21T > 72,

FSOURCE a— FA 19 2542 B 9 2 BRI 5 2 % 2R 1 D71 D AT FREK

. SR 12 1S5, 978D B XYZIERRICDOWTIE, Fig. 2.4.1 1BV,

QO : KITORERSTRIDHAINY R )L
¢ : € —é T O & e iz d

Zclc

=3 =

| I
@®> é‘b)
> O

o}

g = éz .
¢ = tan! (Z) (0<¢<n)
RZO ARICDWTIE. Fig. 2.4.21CHB VT,

QO BT OREHAROBAINRY + )L
¢ : 6 —EFHTQL 6 MTf

) —

ZZlc

=
Il
DO
jo}

nzég-Q
o=t (1), (0<o<2m

(2.10)

(2.11)
(2.12)
(2.13)

(2.14)

CLTERET S, TNHICH LT, Table 2.4.1 ICEZES N ZHE LTE52 %, 22T
PLIZIVY ¥ ¥ RIVEEEEECTH D, I|,m 3B TH 2 (Fz72 L 1 OHthHEiE m ZB 2750 3), T

C Tl XYZ., RZO (ARDM, BE L LT 2 Xt RZARDFREE T,

MzEm=1%561. 1=-1,0,1,

710,
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K n XYZ K% RZ 0 5% RZ &%
1 Fy(w) F (&) Ry (&)
) P R P! )coso
3 P'(1)cos ¢ P'(&)cos ¢ P, (&)
4 P (w)sin ¢ P/ (&)sin¢ %P;(S)COSN)
5 P (1) Py (é) % P (E)cosd
6 ﬁ]’;(u)cosd) ﬁl’;(&)cosé @P;(S)cos?ad)
3 3 60
7 ? P (1)sin¢ ?PZI (&)sin¢ P,(&)
8 ﬁ]’f(u)cos&b ﬁPZz(S)cosM) ﬁPf(E)coqu’J
6 6 30
NEROEN V3, V35,
9 - == Bt
5 P (n)sin2¢ o P (&)sin2¢ 240 P (§)cos4d
10 P (n) Pi(é)
11 gl’;(u)cosd) %P;(S)cosd)
12 %P;(u)sin(b %PJ(S)Sin(b
Jis JI5
13 - ~
30 P/ (n)cos2¢ 30 P (§)cos2¢
Jis o JI5 5
14 YQ (n)sin2¢ ¥P3 (&)sin2¢
Jio V10
15 —P, —P,
0 2" (1) cos3¢ 0 2" (§)cos3o
NIT JIO s
16 - o
0 P; (u)sin3¢ 0 P (&)sin3¢
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2.5 EIERAESKURESE

TN R DRE RIS S NIRRT LT, FSOURCE a— R THUE & Nz shBihik 7D
T—2%Z MW, PARTISN O— FIC X D BEEIEFIHEZ1T9, ADS IEKREEFUIRETHIZE N5 79,
Bz i ISR R S N 2 AR L FERFHE TR O NS HEFRAMDRE L 579,
OB EBEDRTEZITo TV,

FSOURCE )V—F > Tld. ARG FE—LOEREZ 1 [mA] L LTERIRLTWA I ENS,
MFEAFTE TR O NAOZB N, E 4. 1 [mA] Hz b OERREEROI L 5%, THUTH
L. 2\ P [MW] DY AT LCRELE IR BRI Ny i&. BOTRRISICE D55 T3
F— Q MeV] &, #HEFEH a = 1.6022 x 107 [J/eV] D,

P
ThHb, TThH P MW D215 T DICRER NG FE— LEIRME I, [mA] &,
N
I, FJ: (2.16)

TKR% %,

7% ADS3D O— R X7 L ClE. 800MW EH 187 8 A~ X m#HIE ADS?) AR Ricfr- 7
PHITS O— RIC X B85, HETFEEFHEOMRZFIHT 5 C L WEETH 5, . BT
E— LIV F—1.5GeV. HY AT T 7 A1)V (Z—4"y b ASRAEICIHIT 5 1o=11.16cm)
ZHMCEIE UTASRTH D, STk 5 ITFEL L,

BABERTEIE MARBLE & A7 LT RICHH I N TV S HBEY )L/3— (BURNUP) Z V3,
EEJRETE BT RIS, AT TIRE S NIRBER 7 T2 RITE N, T T L6,
BRI D )V —F > 2 F4T7T %,

2.6 HIEIEOHRL

IR ERIEIC DWW T, HAREEZNRE LT, Ay Y 2 BAITZ 5DV T E RS
Y5 ENARETH S, THUIBEAT v TICITS T EWATRETH B, MM HI D AR 7% il
MEALIE DTN LITICDW TR, RETIAND, ZBHlEEZEN I Z 7RO X Y
VaREETH - LTHEIRENH S T LICHEET %,

2.7 ARIASHE

BRI HUE B3RO & B0 BB OBEID S FP & ZrN DFRE I Nz, # LW MAN & ZrN
MBimEhns (Fig. 2.3.1),

1ADS3D DO EHERETHE 5N S TotalFission & 2D N; ICHHYMT %,
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Ny F U N, & UTza. ADS3D Y AT LTREBEIA Y > 2% N AHD T )V—"T" ONwF 1,
INYF 2 wee L N T N ICHFEL, BNy FOM TRACT YNy FICTENZ B A Yy > 2D
TV T )V (EEMEEEFFEED) Ny F 1 OELID BOC KD DICEIRT 5 T & TR
DIy F R LT B 5 BRIBYE Ny FLUNOEL A v & 212 D0 Tk, Bk~ 7
TIWEFDEEIINY FIT5 | EME L,

BERL R & 2 DF Ny FADGER, 2—FATHEEIC K> TN b, GE\y TFHDOH%E
FREL T, BRNRBE A v o 2 O5FIE Y AT LCHBIICI T 5 L ERETH S, TD
B, BRIA Y ¥ 2 OBy FADRFITY — VHIITbN S, TixbbY —UmIc, UV —
VICEENBZETOBEIA Y > ahNyF 13y F N, DWITNNICHEINS,

YA T TRRICRYT A 7))V ERET Bich > TE, 7Ny F 1IZJET 28NS DWW T
ENTHIRNDLZ N TON D, BARNICIE, M A Y22 D7V 7)IVIDS FP, ZiNBXT
TR A REREDBREAEE N, #i7c/s ZrN & MAN ANEINE N5,

PNy FEMDFEZTTICOVTE, A ICE LTz,
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3. FEBAZE

3.1 AHOZ7Z7AIb

ADS3D ¥ AT LEBERIEE SR OFHIRATI IR E A CE O, X 7Bk & it st 2 i
EDT A=<y bDA—YPANT 7 AN LTHERS, VATLICHEZBANT 7 A4)VDO—HElX
Table 3.1.1 IR &80 TH 5B,

C T TEEWIEE T 7 VI, PIRISSHIRH TR O 2 (T 2 BRIC v & 7 B 2k D%
JEZEHRKT HEDTH D, MA+Pu BRI WV 2553 RHCE T ORENR L. BBEYo®
B2 -T2 AT WOt 21T 5 BRI, SMEZ @Y EICZEX 200805 %, iz PHITS
W7 7 4, ADS3D FEITHIICEI TS Nz PHITS ftEOH ) GEE. file(12) THIIEN 3
INAFIT7A)) TH,

LA FL—AWN T 7 0Vi&, 5 2 B CHBARIES R IRICON L THEE NI LA F
L— AW O R 2R I7 92T 7 AV TH B, ANMeLTIDT 7 A )NV 25Z35TLT, LA1hH
L— Z AR 7 FERES T30 S UL 2 iR 5 C e W RREL 75 %, 7B LA R L—AKER T 7 AV
. VAT LERITUIEBNC 3.2 TRET—F 77« L7 MU LIRICFEDZMTH I E N %,

DURTCE, GHRSEMET 7 AV, BERERIRFIZIR T 7 V. BT 7 OUicDVT, %
OFHl7ZFHT %,

Table 3.1.1 ANT77A14IV—&

7 7 A JVFESA N

RIESET 7 AV BHEOF RO EERT S
EERFHIRTIZIR T 7 4V BEROFENRTEIRZ 2T 5
IR 7 7 AV EAROBHHOMEMLZ EFKT S
2YEET 7 AV ZEYIIROREZ EKT 5
PHITS /17 7 A )L PHITS 22— RO /17 7 A4V

LA NL=AKRT 70V BEEFEHEMERO LA b L—RUBRRT 7 A )V

3.1.1 HBXHE7741IV

RIS T 7 AV TlE. GEEY A ZIVEEO Ny FEL RBER T v T &0 o T S DR RS
o, BEHEa—RCHA (AT a VOfRE, FMHT 25 A Y ¥ 2 BRSOV TON
WEZTERT S,

F9XYZ AR 6 OFFESMT 7 A INVOY > TIVERL, ZO%Kk, §HHEEMET 74 IVOK AT

SRZO RFRDY > TR T F L OB~ = 2. 7 )VDOHITIRT,
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HE I DWW GEIZ R Y

asy_pitch: 23.39

reloads:

RINGO:
RING1:
RING2:

assembly_PB4BI5
assembly_SSH2L
assembly_FUEL

"3[A,B,C,D,E,F]1": assembly_FUEL
"3[A,B,C,D,E,F]2": assembly_FUEL
"3[A,B,C,D,E,F]3": assembly_CROD
RING4->RING5: assembly_FUEL
RING6: assembly_SSHOL
RING7->RING8: assembly_B4CSH
"9[A,B,C,D,E,F]3": assembly_B4CSH
"9[A,B,C,D,E,F]4": assembly_B4CSH
"9[A,B,C,D,E,F]5": assembly_B4CSH
"9[A,B,C,D,E,F]16": assembly_B4CSH
"9[A,B,C,D,E,F]7": assembly_B4CSH
"9[A,B,C,D,E,F]8": assembly_B4CSH

calc_system:

coordinate: xyz
widths:

z: [20.0, 100.0, 30.0, 70.0, 50.0]
divs:

x: [1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1,

1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1]
y: [1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1,
1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1]
z: [5, 10, 6, 14, 5]
zones:

- {name: PB4BI5, address: RINGO, plane: [2..4]}
- {name: SSH2L, address: RING1l, plane: [0..4]}
- {name: AXP15, address: RING2->RING5, plane: 1}
- {name: SSH9L, address: RING2->RING5, plane: [0, 4]}
- {name: SSHI9L, address: RING6, plane: [0..4]%}
- {name: B4CSH, address: RING7->RING8, plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]3", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]4", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]5", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]6", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]7", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]8", plane: [0..4]}
- {name: PB0O011, address: RING2, plane: [2..3]}
- {name: PB0021, address: "3[A,B,C,D,E,F]1", plane: [2..3]}
- {name: PB0021, address: "3[A,B,C,D,E,F]2", plane: [2..3]}
- {name: PB0031, address: RING4, plane: [2..3]}
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- {name: PB0041, address: RING5, plane: [2..3]}
- {name: CROD, address: "3[A,B,C,D,E,F]3", plane: [2..3]}

fuels: [PB0O011, PB0021, PB0031, PB0041]
control_rods: [CROD]

burnup_steps:

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d
control_rods:

CROD: -1

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d
control_rods:

CROD: +1
cooling:
period: 3.0

period_unit: y

solver:
slaromuf:
library: UFLIB.J40U1-121022
egroup: 73
options:
all:
prep_ibsw: O
prep_itpe: 1
pl: O
PBOO11:
temperature: 983.0
prep_icase: 1
PB0021:
temperature: 983.0
prep_icase: 1
PB0031:
temperature: 983.0
prep_icase: 1
PB0041:
temperature: 983.0
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prep_icase: 1
CROD:

temperature: 983.0

prep_icase: O
PB4BI5:

temperature: 653.0

prep_icase: 0
AXP15:

temperature: 703.0

prep_icase: O
SSHOL:

temperature: 603.0

prep_icase: O
SSH2L:

temperature: 603.0

prep_icase: 0O
B4CSH:

temperature: 503.0

prep_icase: O

fsource:
ityp: 2
options:
nhist: 100000
curr: 1.0
mpl: O

partisn_eigen:
options:
sn: 8
pl: O
norm: 1
epsi: 1.0e-5
trnsol: 1
oitm: 50
iitm: 5000

partisn_fixsrc:

options:
sn: 8
pl: O
norm: O
epsi: 1.0e-4
trnsol: 1
oitm: 50
iitm: 30000
fissrp: 1
insors: 1

burnup:

chain: standard2006
decay: standard2006
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# Keff Adjustment

keff_adjust:
target: 0.97
eps: 0.0002
nloop: 10
method: INCREASE
max_zr_ratio: 0.685
min_zr_ratio: 0.0

material:

smear_density: 0.8126
pu_initial_ratio: [0.250, 0.300]
zr_initial_ratio: 0.599
zr_ratio: [0.678, 0.668]
zr_region_ratio:

PBOO11: 0.676

PB0021: 0.856

PB0031: 0.976

PB0041: 1.235

num_cycles: 10
num_batches: 1

fchange: FP_ONLY

files:
geometry: $MARBLE_TEST_DATA_PATH/closed/ads3d/geometry.yml
material: $MARBLE_TEST_DATA_PATH/closed/ads3d/material.yml
nitride: $MARBLE_TEST_DATA_PATH/closed/ads3d/nitride_density.yml
history: $MARBLE_TEST_DATA_PATH/closed/fsource/winl50.ncut
raytrace: $MARBLE_TEST_DATA_PATH/closed/ads3d/raytrace_xyz.dat

work_dir: WORK
comp_dir: COMP

sum_dir: sum
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1. nring: FULHLZED B EERDBEZERT %,
2. asy_pitch: EAKDEIIE Yy F2ERT 5, HALIE cm,

3. reloads: EERDEENGRZEFKT %, “RINGO " I D BILHULIC assembly_PB4BIS
EWVIIMOESHRAEE SN, “RINGL” $bBFLHLZED &< E 1EH (616 I
assembly_SSH2L &\ ) HIRDEARDEIE T NS, “RINGA->RINGS "I 4 @M S 5
EFTOETHREL, £/ “3[AB,C,D,EF]1 " IXESIAY FL X 3A1,3B1,3C1,3D1,3E1,3F1
D6DEXELTNVD, TITTEHZBNS assembly_PB4I5 HFDXFRT., BIBOELKZEH
BlJEIRT 7 A NICBOWTEBSNDESRLFE ) V7 LT W5,

%%, Fig. 3.1.11C nring=4 DFEDEEERT FLADFHAZ RS, KRHOLND EEBAN
7 RUVAAZREL, BEEHEIDIC60° 9D, B-F Z2RET %, £HKT FLRRZ, THE
BT + TA-Fowdnh] + TA-FRHEEN S OfiE] 7 TRESI N5,

4. calc_system: st X v ¥ a2 KROFFIEIRZERKT 5, TDEHHEIE, KZ< coordinate,
widths, divs D 3 D675 %,

a. coordinate: “xyz & L <X “rthetaz” DWITNHOZIFET S, THUCKDEIREA Y
v atkRE LT XYZ/RZO DWINEMHT EHEEIRT S,

b. widths: ZHl/FEOM A Y > 2 ENCBIT B Ay a BR2IEET %, WEITHAY > 2
HICHREE NS, EXOREHNIE cm, AEEEORNIZETHS, T TXYZIEK
ROGAIIT, XBIXOEYHFMOD Xy 2 BIXESIKE Y FHE HEIWICRET %
Te, EARITHRE T 2 46EHT R0,

RZO ARDGHEICIE, EEOFIETIE 1/6 RRZWNRICEHREMTDNS T2, 01CD
WX, 60° ZnEIT 20 EET S8, £z, RTMOEEZEKdT 5L, HEIW
WAy a2 BWNREENS,

c. divs: BHRA Y 2 DFFHIA Y ¥ a3 EEZRE ST %, TORIA Y ¥ a2 WGETRT

Hnbens,

5. zones: Y —VZEXKT B, &V —VOEEIF. V' — % (name) - AP (address) - il
J5PH (plane) 252 % T & TI79, TTTXYZIKRE/MATZIHEICIZ. V—0R)T
FEIPHE R AR F L AL TERE NS, #E /71 reloads DI THEE L ik L A —
TH%, RZO BREMHTHHLAICIE. V—VICEENZHA Y 2D (v, ) FEEEEIR
RS T & T V=V DR MEFHZERT 5, GBI MEHICDONTIE, XYZ/RZO
OMiAR L BITHA v ¥ 2 Ol EE W TERET %, O, dil5m EEHEN (0)
1275 %,

T HESRD 7% (RINGD) 3005, TA-F SHEMEN S ONME] &1 M HIEES T LICiER,
8] 2.1& theta: [20.0 20.0 20.0] T 60 ° % 3 53,
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6. fuels: BARMEENE L THO IS V=2 D MZERT S,
7. control_rods: HilfIkEfEELE UTED SV — D&M EERT %,

8. burnup_steps: MABER T THREFERT B, WA T v THICH ), BEHHRZI8ET %, T
DY T IVDEE. 800MW EAH /17T 200 HREIOBEER 3 A7 v 7. &Et 600 HEOBREEET
BE1T9,

HERE 2 E BT B30, BRI T T HOHIEREO S RNIE 28T %, f8EZ control_rods
THIERREI S & R AR RS & UTHRIER 5 2% T & T, HMIEZ. -19+2
BELITI, BB AFT ARG EAMCEIRE. TR THMCTIEIREEREW®KT %, &
B, ffEAR LIS EeHAREE TS,

51 RZO IKRDYE, EBRICIE 1/6 JFOMGFIRE SN EH, HIIOfFEICE L T2 )
ZIRET %,

9. cooling: BABEE T RONEHAMZIEET %, TOY U TIVDGEE, Bk 3 FROmH %
1795
10. solver: Y AT LW T 251 H I— NICH 2 2500t llicst B4 7'y a U RigET
%, COHEHIIEIAKZLIHITT, slaromuf, fsource, partisn_eigen, partisn_fixsrc,
burnup D 5 DM H7% %,

a. slaromuf: SLAROM-UF O— RIC 5 Z 28O Zi5E T %, T T T library (f#
Hd27475U%) &egroup (ZRIVF—FHED) BRAFIRETH S, iFllzsIHA
7> a Vid options LA RIC, V—=VBICE R %, BBETOY— @O EA T
TaVCDOVNTRall t 7y g VTR EDTHRENRETH %,

b. fsource: FSOURCE O— FICHZ 28O 26ET %, T T Tityp Ekid %
PHITS H/17 7 A NVDT 7 A )V A A T) BEIRETH O, WHIF 2 215832 % %
DMDFEA TS 3 DV T, options LR TH X %,

c. partisn_eigen: EHEFIFICIBWVT PARTISN Od— FICH A 58O ZHEET
%o WETRER R, PRI A 7Y g V% options LR TH X %,

d. partisn_fixsrc: EEFHEICHEWT PARTISN O— RIC 5 2 AR MEOEERISET
%o WEFEEIRRL, FHllREIEA Y 3 > % options L FTH A %,

e. burnup: MWERIRICEIT 2 BHEDOFM2H5ET %, chain AFEF = —>) & decay (HA
HUER Ly b)) BRIIRETH %, chain DIFEICHTz> Tld MARBLE ICE)L b A
VENTOW AT 2 — %252 50, LA REF o —VOillzERIEET %,
decay DFEEIE. chain E[AFEIC. MARBLEICE )L b1V ENTWVS A EEE v b

%itpy=0: NMTC/JAERI95, 1: LAHET-2.70 T&% %A% ADS3D TIXHHA],
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27252 %0, b U BEEIEES %, MIETF = — > K UHRBIE O ERTEE DB
ZLURICRY, TORED decay DEUEDHALIX [1/5] TH %0

solver:

burnup:
chain:
data:
Pu-239:
capture: Pu-240
fission: Pu-239FP
n2n: Pu-238
decay: U-235
Am-241:
capture:
Pu-242: 0.138400
Am-242m: 0.200000
Cm-242: 0.661600

decay:

data:
Np-239: 3.399E-06
Pu-241: 1.532E-09

keff_adjust: FEIIEEROIEOIEFOEMMOEMN2HE T 5. TDHHEIE. target, eps,
nloop, method, max_zr_ratio, min_zr_ratio ® 6 DMNH7X5,

target (FHEFHED X —7 v b LR 2 FNEMERZIEE L. eps TIRIPCRERZIEE T %,
nloop IRIEFITHEDITBYID MIETH %, method IX5 2 V1 7 VLD ZrN OAKFEEL DR
BHEZIRET HE DT, “INCREASE” & “MINMAX " @D 2 DM 5\ NH7ZEIRT 5,
max_zr_ratio BX U min_zr_ratio TIX ZrN AR OFAEE DR O LR & T RRMEZ 5 7E
I %,

material: XKL X Y 3 o OFBAERDEIC T 5 BDI/NT A—RZ21ET %, TDIH

Hix., FIC pu_initial_ratio, zr_initial_ratio, zr_ratio, zr_region_ratio Z L

T smear_density "B %,

pu_initial_ratio 8K U zr_initial_ratio &% 1 Y1 Z7ILICBITZHKOD PuN & ZrN
DEFERI G ZHET %o zr_ratio &5 2 U A 7 )VLIBEOFERID ZrN OEFEHIGTH D
zr_region_ratio Tl ZrN OAMEEIAY T A bV — UV HICHEE T %, smear_density i&
FIRRHC 303 210 1 7 I)VIBERI O A X 7 EHIETH %, volume_ratio FEMEAIRETH D,
fE LT BB ARGERIRMZIRDO LA F L— R 217D 91, T T THRE L 7R
2 CTEEZTT S, FRER Y — VS, Y5k — VI EN SR ERORMEIL ZE#E S
ABHTLETITI,

micro_update: on & L <& off ZIF/ET %o on DIFHE. BBER T THIC I 7 aliiEifED

,22,



JAEA-Data/Code 2014-024

21T,
14. num_cycles: st 3 B0AEY 1 7 IVEZIRET %,

15. batches 33K U num_batches batches IC T/ Ny FICET 2R ZIEET %, XYZIkR%Z
9 55 51C1E. reloads DIHE [FAERDTTETENZENORESROAEZIEET 5.
XU T RZO (KRZ T 2551, V' —OIFE A HRRIC, RO (v, 0) BEZH
TRINICHRIES %, batches DIFEZEME L. num_batches TNy FHDAZIFET S L E
HRETH %, TOHE. BNy FICEINLZMFHI S AT LS K> THENISIEE NS,
BRI DNy FADHFIEY —VBIciTbN b, $xbb, —DDYV—VICET 200
num_batches [HIC7FHE NS T LICK %,

16. fchange: “FP_ONLY " ZH5& L7cE. MABERIARIN S FP OHZ2RET %, “FP_AND_U”
ZIELIGA. FPICIMATY I U ZRET 5 (MOX MARAEERF DA T2 9 ),

17. files: Y AT LCHZABEMANI T 7 ANDT 74 )WSAZHE T %, geometry, material,
nitride, history, raytrace I C. TNZNEAWGHIROTIIRT 7 1)V, YEMHKT 7
A, BIWPEEET 7 )V, PHITS AT 7000, LA B L—AKERT 7 AV Z24EET %o
raytrace IC DWW TIEAMEITHE,

18. work_dir, comp_dir, sum_dir: Y AT LMWVEKT 28T 7 A IVOH 1 ZiRET %,
work_dir ICIXFEIHI— RFOMBIUANBIXUTL A FL—AKERT 7 4V, comp_dir IZiZ
BEIBEAT v TICBIF 22 Ay 2D 7T 7))V - 7 Wik « Ak FREHR, sum_dir
WKFEHERSROY < Uiz 2NN )1d 5. )17 7 AVOFFHIC DV TIE, K%z
G

= /’\O

3.1.2 EEMAFHRRMART 711V

FEORGERMTIZIRT 7 AV T, REROFERMIZIRNEZE LT 5. EERTIER, mdiFsE
WIRBERRAT> A 7 In ORPHEUS®) T3 2 £ GG MIZIR T 7 AV ERIC TH B, LATIC
ANT 7 ANVOHIZR L, D%, FANHEIC DOV CEMZ T %,

primitive:
- name : g_fuel_pin
type : circle
value: 0.3825

- name : g_fuel_pellet
type : circle
value: 0.3325
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- name : g_tie_rod
type : circle
value: 0.3825

- name: g_fuel_out
type: hex
value: 23.29

- name: g_assembly_out

type: hex
value: 23.39
# _____________________________________________________________________
# Definition of Pin Geometry
# _____________________________________________________________________
pin:
- name: n_fuel_pin
boundary: g_fuel_pin
composition:
- name : FUEL
region: [+g_fuel_pellet]
- name : T91
region: [-g_fuel_pellet, +n_fuel_pin]
- name: n_tie_rod
boundary: g_tie_rod
composition:
- name : T91
region: [+n_tie_rod]
# _____________________________________________________________________
# Definition of Lattice Geometry
# _____________________________________________________________________
lattice:

- name: lattice_fuel
boundary: g_fuel_out

pitch: 1.148

arrangement:
- [ 2,1,1,1,1,1,1,1,1,1,1,2 ]
1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 1]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 1]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]

|
Lo T e T s N s N s T s Y e T s Y s O e T e Y s B s B e B |

,24,




JAEA-Data/Code 2014-024

- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- 1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- 2,1,1,1,1,1,1,1,1,1,1,2 ]
pin_index:
- number: 1

name: n_fuel_pin
- number: 2
name: n_tie_rod

segment :
- name: segment_FUEL
boundary: g_assembly_out

composition:
- name : T91
region: [-lattice_fuel, +segment_FUEL]
- name : PbBi

region: [+lattice_fuel]

- name: segment_PB4BI5
boundary: g_assembly_out
composition:

- name : PB4BI5
region: [+segment_PB4BI5]

- name: segment_AXP15
boundary: g_assembly_out
composition:

- name : AXP15
region: [+segment_AXP15]

- name: segment_SSHIL
boundary: g_assembly_out
composition:

- name : SSHOL
region: [+segment_SSHIL]

- name: segment_SSH2L
boundary: g_assembly_out
composition:

- name : SSH2L
region: [+segment_SSH2L]

- name: segment_B4CSH
boundary: g_assembly_out
composition:

- name : B4CSH
region: [+segment_B4CSH]
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assembly:
- name: assembly_PB4BIb5
composition:
- axial_range: [ 0.0, 150.0]
segment: segment_PB4BI5

- name: assembly_SSH2L

composition:
- axial_range: [ 0.0, 270.0]
segment: segment_SSH2L

- name: assembly_FUEL

- axial_range:

composition:

- axial_range: [250.0, 270.0]
segment: segment_SSHOL

- axial_range: [150.0, 250.0]
segment: segment_AXP15

- axial_range: [ 50.0, 150.0]
segment: segment_FUEL

- axial_range: [ 0.0, 50.0]
segment: segment_SSHOL

- name: assembly_CROD
composition:

[250.0, 270.0]

segment: segment_SSHOL
- axial_range: [150.0, 250.0]
segment : segment_AXP15
- axial_range: [ 50.0, 150.0]
segment : segment_B4CSH
- axial_range: [ 0.0, 50.0]
segment: segment_SSHOL

- name: assembly_SSHOL

composition:
- axial_range: [ 0.0, 270.0]
segment: segment_SSHOL

- name: assembly_B4CSH

composition:
- axial_range: [ 0.0, 270.0]
segment: segment_B4CSH

1. primitive: ADS3D ¥ A7 L TIZ/NATE « ORI IRZ A G 5 5 THEMRE
BIRTHIRMTEIRZ T %, T T TIRAERMEL K5 INE DRMIRDERZITI. type,
value, angle ¥—7U— FTZNZNIR, [lHEfH, KX ZEHKT S (angle ZAHME LT
HEE. R 0 [rad] THB.)o N—XERBZIRICBE LTI Fig. 3.1.21TR9EBD

,26,



JAEA-Data/Code 2014-024

TH%, name F—J— R T, EXEINIBIRICH L THEBEDAMMNGZ E5N%, TTTH
Z T FRE %9 % pin, segment FDOHTHRIEI NS,

. pin: COIHTI primitive TER S NIIBIRZHAGDHE TR E > FHZEXKT 5. name
F—TU—FTEYOH4HZ., boundary F—T— FTHIE L BIRZ 5 A, composition
F—7— R T primitive HIRIROHAGDLE THE U ZHKICHT 2 ELRZ G R 5, HEHZE
EET BRI, BIRABDRNN G5 SN T Xl 5 G ZDIRONIZER L, <A1 A5dE
FAMAIZ 2T

YU BIF B8 T, n_fuel_pin LW REE U ZERL TV S, NEOFEIRIE
g_fuel_pin TH O, WHNIC g_fuel_pellet LW I IRMWFIET %, g_fuel_pellet DA
EBHEENE FUEL TH D, g_fuel_pellet & n_fuel_pin DDA TI1 TH B & &R
LTW3, TOFUEL, TI1FDMEAZF—E LT, KETTERSWEMKRT 7 1 ITE
HENZWEMBDFE O 5N %, B, BRSOV TIdad “FUEL " &0 5 [EiE
72T 200805 %

. lattice: COIHTII pin TEEINIMRE IC K B2 EFEKT %, name F—T— F T
Y VESDYZ, boundary F—7 — R THKE LB EIKZ 5 A . arrangement F—7 —
RTRRIE Y DOldy 252 %, BARIE > OS2 45E 9 5FXICI3. pin_index TEET %
OB SEHVS, £lzpitch F—T— RTRBEE VORI Yy FE2EZ 5,

Y7V T, pin_index TEF L 2 FHOMBIE > 2 FIKICEKE L T\W5, EUE
F22l32 Ay R2ERTEDTH S, ADS3D A7 LTlE primitive BEIRE LTH - S
I « —ATE - WATE LHERTE RV, TOY VY IIVTIEZA Oy RZMEE UTH
D> TNB, (XA Y FZERTHITDOWTIE, WEHHBRDMRFET S K91, KREEZH
BLUTERTIRLEND S,)

. segment: CODIHTII primitive, pin, lattice T & NIZRMIEIRZE W THEEARD
2 X ORI IRZ EFRT b F—T— FOMKIE pin DED LF—TH %,

. assembly: CDIHTII segment TEFR S NIz 2 ZUTRMIEIRNZ Z fli 5 ICHAERS C &
THEME SRR IR EF5T %0 name F—"7— R CHEAIAZ A %% 5 X, composition
F—7T— R T segment ICBWVTERE I N 2 ZUTRMBIROEHERE G Z %,

YU TNV TERKE N assembly _FUEL Z L5 & /517 M 5 50cm X TH segment _SSHIL,
50cm—150cm & TH' segment _FUEL, 150cm—250cm % TH) segment_AXP15, 250cm—270cm
F ThH segment_SSHOL & LT 3 KILEIRZHEL L T B, ZBI I TEREINIES
K21 TiE, FIESMET 7 A4 )VD reloads TIN5,
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3.1.3 BT 71V

YIEHHR T 7 VT, W & 2 DMK EERT %0 T 7 AINVDY 2 TIVZLI NIRRT, 74—
< v M. MARBLE ¥ A7 L CT—RMICHHEIN TV EERICHET S,

AT 7AWV TERENIEMRD. EERTEMRMIRT 7 AV TBREN D, B
KIS DOV T, “PuN " MAReN "“ ZrN " LW S FTED LI Z AWV TERT 080D 5, B
ARFERIRMIZIR T 7 AUICT “FUEL” & L TERE NciEIciE, N5 PuN, MAReN, ZrN
OBERED, AiHT TR E NIBICHW SN, #EE. MM OBERE L L IcEkE N
ke UCRHRICHWSE N 5,

MaterialSet:
- name: MAReN
data:
Np-237: 1.13356E-02
Am-241: 7.24315E-03
Am-242m: 1.39204E-05
Am-243: 2.98395E-03
Cm-242: 1.88233E-07
Cm-243: 8.17491E-06
Cm-244: 9.68895E-04
Cm-245: 8.54037E-05
Cm-246: 8.81645E-06
N-15: 2.69258E-02
La-139: 9.95759E-06
Ce-140: 9.35479E-05
Ce-142: 8.30825E-05
Ce-144: 2.57103E-07
Pr-141: 2.32418E-04
Nd-143: 5.18454E-04
Nd-144: 9.07389E-04
Nd-145: 4.42725E-04
Nd-146: 4.68703E-04
Nd-148: 2.45188E-04
Nd-150: 1.16531E-04
Sm-147: 2.36804E-04
Sm-148: 2.19572E-04
Sm-150: 3.49713E-04
Sm-152: 1.41011E-04
Eu-153: 1.13024E-04
Eu-154: 1.44180E-05
Gd-155: 2.64708E-06
Gd-156: 6.26501E-05
Gd-158: 1.28384E-05
Gd-160: 6.95985E-07
- name: PulN
data:
Pu-238: 6.70131E-04
Pu-239: 1.50282E-02
Pu-240: 6.64853E-03
Pu-241: 3.26858E-03
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Pu-242: 1.89749E-03
N-15: 2.75129E-02

- name: ZrN
data:
N-15: 3.26644E-02
Zr-90: 1.680583E-02
Zr-91: 3.664946E-03
Zr-92: 5.601945E-03
Zr-94: 5.677073E-03
Zr-96: 9.146032E-04

- name: T91
data:
C-nat.: 3.87657E-04
N-14: 1.66211E-04
Si-28: 7.644577E-04
Si-29: 3.883504E-05

- name: PbBi
data:
Pb-204: 1.849518E-04
Pb-206: 3.183812E-03
Pb-207: 2.919596E-03
Pb-208: 6.922480E-03
Bi-209: 1.633609E-02

- name: AXP15
data:

C-nat.: 4.04506E-05

N-14: 1.73435E-05

Si-28: 7.976847E-05
Si-29: 4.052300E-06
Si-30: 2.674432E-06
V-50: 4.768725E-08
V-51: 1.902721E-05
Cr-50: 3.653976E-05
Cr-52: 7.046328E-04
Cr-53: 7.989970E-05
Cr-54: 1.988873E-05
Mn-55: 4.42182E-05

Fe-54: 4.495278E-04
Fe-56: 7.056626E-03
Fe-57: 1.629683E-04
Fe-58: 2.168808E-05
Ni-b8: 5.635278E-06
Ni-60: 2.170687E-06
Ni-61: 9.435864E-08
Ni-62: 3.008649E-07
Ni-64: 7.661104E-08
Nb-93: 4.18358E-06

Mo-92: 7.358166E-06
Mo-94: 4.633670E-06
Mo-95: 8.021566E-06

JAEA-Data/Code 2014-024

,29,




Mo-96:
Mo-97:
Mo-98:
Mo-100:
Pb-204:
Pb-206:
Pb-207:
Pb-208:
Bi-209:

- name:
data:
C-nat.:
N-14:
Si-28:
Si-29:
Si-30:
V-50:
V-561:
Cr-50:
Cr-52:
Cr-53:
Cr-54:
Mn-55:
Fe-54:
Fe-56:
Fe-57:
Fe-58:
Ni-58:
Ni-60:
Ni-61:
Ni-62:
Ni-64:
Nb-93:
Mo-92:
Mo-94:
Mo-95:
Mo-96:
Mo-97:
Mo-98:
Mo-100:
Pb-204:
Pb-206:
Pb-207:
Pb-208:
Bi-209:

- name:
data:
C-nat.:
N-14:
Si-28:
Si-29:
Si-30:

SSHOL

SSH2L

e S i i S R i S e )

~NWrFRrPRPrPOPMRPLPPNINNPOOTWONMNOR, OOR PO PPRLRPNOOWREPAPNWNR,W

o ~N P W N

.441888E-06
.861555E-06
.235139E-05
.972966E-06
.157600E-04
.992725E-03
.827354E-03
.332731E-03
.02234E-02

.68645E-04

.58069E-04

.269662E-04
.693045E-05
.437331E-05
.345950E-07
.734034E-04
.330034E-04
.421639E-03
.281623E-04
.812550E-04
.02980E-04

.096749E-03
.431020E-02
.485203E-03
.976532E-04
.135681E-05
.978245E-05
.599326E-07
.741917E-06
.981907E-07
.81269E-05

.7T05842E-05
.222881E-05
.310429E-05
.693488E-05
.430563E-05
.125640E-04
.532097E-05
.048956E-06
.557713E-04
.428442E-04
.386895E-04
.99163E-04

.75314E-05
.32422E-05
.528919E-04
.767027E-06
.126072E-06

JAEA-Data/Code 2014-024
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V-50:
V-51:
Cr-50:
Cr-52:
Cr-53:
Cr-54:
Mn-55:
Fe-54:
Fe-56:
Fe-57:
Fe-58:
Ni-58:
Ni-60:
Ni-61:
Ni-62:
Ni-64:
Nb-93:
Mo-92:
Mo-94:
Mo-95:
Mo-96:
Mo-97:
Mo-98:
Mo-100:
Pb-204:
Pb-206:
Pb-207:
Pb-208:
Bi-209:

P OONDNNEFE, ONOFRFR,OF O, OOOF, DEFEDWEFE 000 WRRFR, N WO

- name: B4CSH
data:

C-nat.:
B-10:

B-11:

N-14:

Si-28:
Si-29:
Si-30:
V-50:

V-561:

Cr-50:
Cr-52:
Cr-53:
Cr-54:
Mn-55:
Fe-54:
Fe-56:
Fe-57:
Fe-58:
Ni-58:
Ni-60:
Ni-61:
Ni-62:

O = D= D Wk 000 W Rk, NWOONEFE WD -

.140175E-08
.646930E-05
.003532E-05
.350561E-03
.531428E-04
.812049E-05
.47527E-05

.616056E-04
.352537E-02
.123597E-04
.156934E-05
.080110E-05
.160541E-06
.808565E-07
.766656E-07
.468398E-07
.01865E-06

.410336E-05
.881329E-06
.537489E-05
.618052E-05
.318115E-06
.367384E-05
.531655E-06
.489558E-04
.564168E-03
.351374E-03
.575203E-03
.31567E-02

.48288E-02

.18037E-02

.75113E-02

.32422E-05

.528919E-04
.767027E-06
.126072E-06
.140175E-08
.646930E-05
.003532E-05
.350561E-03
.531428E-04
.812049E-05
.47527E-05

.616056E-04
.352537E-02
.123597E-04
.156934E-05
.080110E-05
.160541E-06
.808565E-07
.7T66656E-07

JAEA-Data/Code 2014-024
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Ni-64: 1.468398E-07
Nb-93: 8.01865E-06

Mo-92: 1.410336E-05
Mo-94: 8.881329E-06
Mo-95: 1.537489E-05
Mo-96: 1.618052E-05
Mo-97: 9.318115E-06
Mo-98: 2.367384E-05
Mo-100: 9.531655E-06
Pb-204: 3.723916E-05
Pb-206: 6.410455E-04
Pb-207: 5.878467E-04
Pb-208: 1.393809E-03
Bi-209: 3.28919E-03

nring=4

RINGO
RING1
RING2

RING3

Fig. 3.1.1 £&#&7 FLXADEHA

circle hex

CINT LN
W/ L/

Fig. 3.1.2 A~N—X &5 % @A
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3.2 HAZ774I

ADS3D Y AT LOH ST 7 A4 )VD—EIE Table 3.2.1 DFED TH 53, 77 A IFHESLMLET 7
AINWTIREENTET o L7 RVICHIENS, BE*IIMTEORTZRL. step 0 XABERTDIR

BZ2EKT %,

HhEha~7V 70, I 7ulmfd,. <~ 7 almfE, TR Python £ D Pickle FE X
DT 7AIVTHH. MARBLE THEfFE N T35 SCHEME ¥ A7 LD load_from_file BT
FiAIATS T LT, MARBLE DA 7Y 27 k10 L UTCHIHAIRETH 5,

Table 3.2.1

Hh7710IV—&

$SUMMARY/summary . out

YA 7 )Vig, Ny Fig, BBER T SO
SR, AR BN E 2 .

$SUMMARY/keff-summary.out

YA 7 )VigD ZeN (KB, PuN f&FEL
BRURMEGRZ I,

$SUMMARY/

fission_source-cycle*x_batch*_step*.out

YA 7 )V D )34 72 RIS OO (A8
NG TR Uiz i,

$COMP/matset-cycle*_batch*_step*.dat

YA 7V, Ny FHE, AT Y THEOD
<7V 7 )VEHT,

$COMP/micset-cycle*_batch*_step*.dat

YA 7V, Ny FHE, BRIFER T THD
Iy alnmtEz .

$COMP/macset-cycle*_batch*_step*.dat

YA o)V, N FiE BBEA T T D
< JalWikie i,

$COMP/flux-cycle*_batch*_step*.dat

YA 7)), Ny FHE, BRFER Ty THED
TR T,

$WORK/

fsource.outlist

slaromuf_*-cycle*_batch*_step*.outlist
partisn_eigen-cycle*_batch*_step*.outlist

partisn_fixsrc-cycle*x_batch*_step*.outlist

YA 7V, Ny FHE, BRIFER T T
SLAROM-UF, PARTISN XU
FSOURCE OFIEAEHRY A N 7Z2H T,

$WORK/raytrace_x.dat

LA+ L—ARRZ

$SUMMARY= . /summary_(H{}) _ (KFED . $comMp= . /coMP_(HAF) _ (BFfED. $WORK= ./WORK_(H

) _ (D . RO

0ZNZh, MaterialSet, MicroscopicCrossSectionSet, MacroscopicCrossSectionSet, MeshScalarFlux 473 =

7 ko
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3.3 RITHE

ADS3D ¥ AT L7279 BRE. SITREET 7 AINVD T 7 A )W A %58k LT, Controller &
FHIT D, ADS3D FATHD AV 7 R OfIlZLL FITRT, 723 T CEIRZA S MARBLE_CODE_PATH
WBHEHBEI—FDA VA M—)LT 14 L7 M ZIRT, T BB MARBLE_HOME (& MARBLE ¥
AT LDA VA N=)VT 4 L7 N 7%RT, ADS3D ¥ AT LEETT BEICE, RS T 74
WDT 7 ANWISA 58 E LTTDRAT Y T Mel#)d 5,

#!/bin/sh

if [ -z $MARBLE_CODE_PATH ]; then
echo "Please set MARBLE_CODE_PATH environment variable."
exit
fi
if [ -z $MARBLE_HOME ]; then
echo "Please MARBLE_HOME environment variable."
exit
fi

ADS3D=$MARBLE_HOME/closed/ads3d/main/Controller.py

echo $1

date "+%Y-Ym-%d(%a) %H:%M:%S === ads3d === start"
python $ADS3D $1

date "+%4Y-Ym-%d(%a) %H:%M:%S === ads3d === end"
echo

exit
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4. IRIEETE

MARBLE ICBHCE i E N T\ % a— K, 9745 SLAROM-UF, PARTISN, BURNUP Ic &
ZRFEFERICOWVW T, BHSXHK 6,14 THRAREDENTWVAS T e h 5, T T T ADS Jbvz fit5
& LIRS DWW T OMGEZTT 9. BAARICIE. MEICEEM b Nz 2 0T RZFFEETIVIC K
ZEtBfER e O, BRUOEY T VTR O— R MVP-BURN'™ I X 3315 R & DLt
2Tz AIEIEE S DB IRERNTIEIC K B HTHEROLLIRTH O | Verification & L TIT-o
Teo %3 Validation & LT, BT HIVIIEIC K B RKHEHR & OHEIT> T\ 5,

2B, REGFEHREBME ORI & UTiE, RIEFEOTIa0E Z B A 7 v TiE 2 b
¥ZTETWOW-TED, TurILE, @UNHbN TS T 2Rl TW05, EENA
MREEGEE LN, ST TEREET %,

4.1 2XTRZEE L DHH
4.1.1 BREHE

CCTTIAEICEHENT: ADS2D I— RV A7 L NI X33 EER D% 1T5, Fig.
4.1.1 IS &9 5 ADS Ve Rd . RIMGEEHORAENCEId 5/35 X— % 7% Table 4.1.1
ICE LTz, TORMETIRATRICHEZRS N HIGEE5Z 52 8T, MInmo A kzir- 7z
ETIVZHNTNS,

MY A 707 600 H (BFE200 HX 3 X7 w 7)) &L, Ny FE 15D 10 YA Z)IVOf#ki 7%
1otz 7z 600 HEAWEROMHIARIE 3 FEM LT 5, MHEOMKRERET 21chizb, BH1K
WICET 2Ly b, #E8E (508, BEMOEREILIE. £ TOREr —AZBWTHE—&
L. ZOMORFE ST X—2 CERIEERFTEMGE SO PuN, ZrN AL R—E9 5,
FleBHEI—ROANTA Ty 3 OV TELTR—& L 12,

IR IBMEER TR, BHFEMO MARBLE (U EY 3> 7084) Z\—Z & LT, Table 4.1.2 IR
TN—V 3 DK/ I— RZ2H LT,

4.1.2 BRIER

4.1.2.1 HPEERDOEIL

PRBE7 38 U T2 TSR OfRITHE R % Fig. 4.1.2 1R, &Y A 7IVPIHICE T %
FRN SR ELIL OB L FNIC BT B PuN BX T ZrN O1kFELL % Table 4.1.3 1795
ADS2D (RZ) & ADS3D (RZO) DOFERIFEL —ET 38R LE>7-, — /5 TADS3D (XYZ)

TNBESTHRIZ R OAS, ik 4 THWS MO — R AT LA, FZEMIC ADS2D ERILTH 5,
2XY7 hRIB LU RZO hFROELEMN T 7 A VRN B ISR,
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Beam Duct

GasPlenum

Partition Wall

LBE

Reflector

B4C Shielding

Fuel Fuel Fuel Fuel
(PB0O011) (PB0021) (PB0031) (PB0041)

Fig. 4.1.1 ADS2D EDLEBERETIV
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Table 4.1.1 {&REERMEHMATEL

BRRHARE RIS 0.336

PuN YIAARREES 0.250 (Y1 7)1V 0)
0.000 (Y1 7L 1 L)

ZrN WIFAARE RIS 0.599 (Y1 7)1V 0)

0.678 (Y1 7L 1 LI
ZiN YV — oY A+ 0.676 (PB0011)

0.856 (PB0021)

0.976 (PB0031)

1.235 (PB0041)
W EARRERS 0.107
A AR 0.557

Table 4.1.2 A EICAVWEEI—FDON—I 3>
SLAROM-UF Ver.2012.5.07
PARTISN version 10-08-02 beta release 2.99
UFLIB J40U1-121022

OFERIFT. MOFRE D URRDHAZRL TV, A7)V 0 BXKCZNLFORE DM
E LT XYZIRRDSTWRBED SRRV, T, XYZAERDTH RZO (KR KD LN D=
MZ L A7V 0RED PuN AREEDMID 7 — A% KD @Enieh. KO BEDNHEARLT <A T
WBTEHEEZEND, LLAEDNSZDAZE, BIZIEY A7)V 0D EOC T02%EETH D,
RELGMEIT TN EEZ BN S,

4.1.2.2 WBEHEHDHE

YA 7V 0ICBI 285X Ty THORFROMN 171 % Fig. 4.1.3 &£ Fig. 4.1.4 IR
9o XYZKRTIE XY FHOM N IS ESEREBEC LM SN Eh 5, Fig. 4.1.3 T
3. RZ & RZO OfEH%, Fig. 4.1.4 1387 —AOEGEEHOFEREZRLTW5, M7
DICDNTE, RZ & RZO DFIRIFE L —HT B8R L Em o 70 XYZAARRISDWTIERAGED
HELITONT, KT RING2 (Z—7w NEF MR AMUD T —ZA KD ER>T0EH, T
NIAHRDE D . TR OK FINREWVID, X—7 MEFHEDA 2 R—2 2 AL T
WHTEHREEZ BN,

7 O 34 % Fig. 4.1.5 & Fig. 4.1.6 [JRd, Fig. 4.1.51213 RING2 (22—
NERE) O fi% . Fig. 4.1.6 1213 RINGS (BRREIFERIVED Dz Rd, i/ monmicD
WTIERAREEONRSNT, Z—7y MEFETIE XYZ OFEEMEN E S, BEREE RS Tl
EMEDDMEMIC D B LLEDFERD S R MICDONTERERMEI R, &5 —A
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TEW—HZLTWAZ &R LT,

4.1.2.3 HBEBEZIt

Y A7)V 0SB 2 BERTZ O RING2 (X—7" MItE) O OFEREZ L% Table
4.1.4 53X U Table 4.1.5 1C/RT, /2P 7))V 1 91 (GLOEEATEIERTD) TOEERRE O LK
5% Table 4.1.6 II/RT,

Table 4.1.3 D & 0 T GIRNEERFEER) O PuN ORI, ThThor—AicE
WTHETEZZH., AEELEDIZIEE LW ADS2D & ADS3D (RZO) DHEEEED 221 0.01%F L
THOH., T XYZHRREDAELTRART 2UEE L 5> T b, BBERPXY A 7 VTN T
B AREHRAFIIR <, ADS3D O#RFE. HHIE K OB EY NI THh N TV 5 T & kR
TNz,

Table 4.1.3 PuN B&LU ZrN ORHEr —X BT 3 045B285

Yt ADS2D ADS3D (RZT) ADS3D (XYZ)
ZrN {KFE b PuN {AF& ZrN {KFE b PuN {7t ZrN {RFE L PuN {&7E t
0 0. 59900 0. 26928 0. 59900 0. 26926 0. 59900 0.27343
1 0. 65739 0.0 0. 65787 0.0 0. 65027 0.0
2 0. 66800 0.0 0. 66800 0.0 0. 66800 0.0
3 0. 67091 0.0 0. 67255 0.0 0. 66800 0.0
4 0. 68240 0.0 0. 68190 0.0 0.67162 0.0
5 0. 67800 0.0 0. 67800 0.0 0. 67948 0.0
6 0. 68334 0.0 0. 68493 0.0 0. 67402 0.0
7 0. 67938 0.0 0. 67800 0.0 0. 68028 0.0
8 0. 68350 0.0 0. 68500 0.0 0. 67358 0.0
9 0. 67800 0.0 0. 67800 0.0 0. 68029 0.0

¥ ZrN IRHEILIE Y — B0 ZeN ORFEEI G 7 =1 b Ran ZFRWW2E, T72bbZ 2
THEFTHEEV ETAHE, V—0 D ZeN OFREHIZ 1—(1—V)XRan & L TR
SY R
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Table 4.1.4 RBiFET—AICHIIZEFHBEDLE (Y1710 00D BOC)

B ADS2D ADS3D (RZT) ADS3D (XYZ)
Np-237 7. 54440E-04 7. 54465E-04 7.50158E-04
Pu-238 1. 64362E-05 1. 64348E-05 1. 66894E-05
Pu-239 3. 68595E-04 3. 68562E-04 3. T4272E-04
Pu-240 1. 63068504 1. 63053E-04 1. 65579504
Pu-241 8. 01680E-05 8. 01609E-05 8. 14029E-05
Pu-242 4. 65395E-05 4. 65354E-05 4. 72563E-05
Am—241 4. 82067E-04 4. 82083E-04 4. 79331E-04
Am—242m 9. 26471E-07 9. 26502E-07 9. 21212E-07
Am—-243 1. 98597E-04 1. 98603E-04 1. 97469E-04
Cm—242 1. 25278E-08 1. 25282E-08 1. 24567608
Cm—243 5. 44081E-07 5. 44098E-07 5. 40992E-07
Cm—244 6. 44847E-05 6. 44869E-05 6. 41187E-05
Cm—245 5. 68404E-06 5. 68422E-06 5. 65177E-06
Cm—246 5. 86778E-07 5. 86797E-07 5. 83448E-07

N-15 1. 04670502 1. 04670E-02 1. 04672E-02
La—139 6. 62727E-07 6. 62748E-07 6. 58965E-07
Ce-140 6. 22607E-06 6. 22628E-06 6. 19073E-06
Ce-142 5. 52955E-06 5. 52973E-06 5. 49816E-06
Ce—144 1. 71115E-08 1. 71120E-08 1. 70143E-08
Pr-141 1. 54686E-05 1. 54691E-05 1. 53808E-05
Nd-143 3. 45057E-05 3. 45068E-05 3. 43098E-05
Nd-144 6. 03912E-05 6. 03932E-05 6. 00484E-05
Nd-145 2. 94655E-05 2. 94665E-05 2. 92983E-05
Nd-146 3. 11945E-05 3. 11955E-05 3.10174E-05
Nd-148 1. 63185E-05 1. 63190E-05 1. 62258E-05
Nd-150 7. 75571E-06 7. 75597E-06 7. 71169E-06
Sm—147 1. 57605E-05 1. 57610E-05 1. 56710E-05
Sm-148 1. 46136E-05 1. 46141E-05 1. 45306E-05
Sm-150 2.32751E-05 2. 32759E-05 2. 31430E-05
Sm—152 9. 38498E-06 9. 38528E-06 9. 33171E-06
Eu-153 7.52230E-06 7. 52255E-06 7. 47961E-06
Eu-154 9. 59589E-07 9. 59620E-07 9. 54142E-07
Gd-155 1. 76176E-07 1. 76182E-07 1. 75176E-07
Gd-156 4. 16967E-06 4. 16981E-06 4. 14600E-06
Gd-158 8. 54459E-07 8. 54487E-07 8. 49609E-07
Gd-160 4. 63212E-08 4. 63228E-08 4. 60583E-08
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Table 4.1.5 BEBEIT—AICHBIIBEFHEEDLE (U147 0DEOC : 600 BIREE+3 F
BENE)

AR ADS2D ADS3D (RZT) ADS3D (XYZ)
Np—237 7. 54440E-04 7. 54465E-04 7. 50158E-04
Pu-238 1. 64362E-05 1. 64348E-05 1. 66894E-05
Pu-239 3. 68595E-04 3. 68562E-04 3. T4272E-04
Pu-240 1. 63068E-04 1. 63053E-04 1. 65579E-04
Pu-241 8. 01680E-05 8. 01609E-05 8. 14029E-05
Pu-242 4. 65395E-05 4. 65354E-05 4. 72563E-05
Am—-241 4. 82067E-04 4. 82083E-04 4.79331E-04
Am-242m 9. 26471E-07 9. 26502E-07 9. 21212E-07
Am—243 1. 98597E-04 1. 98603E-04 1. 97469E-04
Cm—242 1. 25278E-08 1. 25282E-08 1. 24567E-08
Cm—243 5. 44081E-07 5. 44098E-07 5. 40992E-07
Cm—244 6. 44847E-05 6. 44869E-05 6. 41187E-05
Cm—245 5. 68404E-06 5. 68422E-06 5.65177E-06
Cm—246 5. 86778E-07 5. 86797E-07 5. 83448E-07

N-15 1. 04670E-02 1. 04670E-02 1. 04672E-02
La-139 6. 62727E-07 6. 62748E-07 6. 58965E-07
Ce—140 6. 22607E-06 6. 22628E-06 6. 19073E-06
Ce—142 5. 52955E-06 5. 52973E-06 5. 49816E-06
Ce—144 1. 71115E-08 1. 71120E-08 1. 70143E-08
Pr-141 1. 54686E-05 1. 54691E-05 1. 53808E-05
Nd-143 3. 45057E-05 3. 45068E-05 3. 43098E-05
Nd-144 6. 03912E-05 6. 03932E-05 6. 00484E-05
Nd-145 2. 94655E-05 2. 94665E-05 2. 92983E-05
Nd-146 3. 11945E-05 3. 11955E-05 3. 10174E-05
Nd-148 1. 63185E-05 1. 63190E-05 1. 62258E-05
Nd-150 7. 75571E-06 7. 75597E-06 7. T1169E-06
Sm-147 1. 57605E-05 1. 57610E-05 1. 56710E-05
Sm—148 1. 46136E-05 1. 46141E-05 1. 45306E-05
Sm—150 2. 32751E-05 2. 32759E-05 2. 31430E-05
Sm-152 9. 38498E-06 9. 38528E-06 9. 33171E-06
Eu-153 7.52230E-06 7.52255E-06 7. 47961E-06
Eu-154 9. 59589E-07 9. 59620E-07 9. 54142E-07
Gd-155 1. 76176E-07 1. 76182E-07 1. 75176E-07
Gd-156 4. 16967E-06 4. 16981E-06 4. 14600E-06
Gd-158 8. 54459E-07 8. 54487E-07 8. 49609E-07
6d-160 4.63212E-08 4. 63228E-08 4. 60583E-08
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Table 4.1.6 BEEIT—AICHIFTBEFHREEDLLE (171010 BOC : RIBEERTFEET)

R ADS2D ADS3D (RZT) ADS3D (XYZ)
U-234 4. 91096E-06 4. 90588E-06 4. 85658E-06
U-235 6. 30813E-08 6. 31252E-08 6. 38832E-08
U-236 8. 15293E-08 8. 15233E-08 8. 27496E-08
U-238 4. 78263E-10 4. 78148E-10 4. 83205E-10
Np-237 6. 18036E-04 6. 18149E-04 6. 14903E-04
Np—239 1. 42874E-10 1. 42896E-10 1. 42316E-10
Pu-238 1. 65806E-04 1. 65630E-04 1. 63871E-04
Pu-239 2. 76898E-04 2. 76930E-04 2. 81857E-04
Pu—240 1. 71961E-04 1. 71934E-04 1. 74342E-04
Pu-241 5. 07695E-05 5. 07768E-05 5. 16716E-05
Pu-242 5. 77135E-05 5. T6978E-05 5. 82605E-05
Am—241 3. 95472E-04 3. 95548E-04 3. 93825E-04
Am—242m 1. 06223E-05 1. 06075E-05 1. 04607E-05
Am-243 1. 68458E-04 1. 68483E-04 1. 67604E-04
Cm—242 2. 18387E-07 2. 18164E-07 2. 15459E-07
Cm—243 1. 49880E-06 1. 50079E-06 1. 49798E-06
Cm—244 7. 32802E-05 7. 32653E-05 7. 26818E-05
Cm—245 8. 25636E-06 8. 25548E-06 8. 19848E-06
Cm-246 9. 06576E-07 9. 06931E-07 9. 01789E-07
Cm—247 2.73241E-08 2. 73432E-08 2. 72387E-08
N-15 1. 05988E-02 1. 05988E-02 1. 05989E-02
La-139 1. 76461E-08 1. 76441E-08 1. 69207E-08
Ce-140 1. 65779E-07 1. 65760E-07 1. 58964E-07
Ce—142 1. 47233E-07 1. 47216E-07 1. 41181E-07
Ce—144 4. 55620E-10 4. 55568E-10 4. 36890E-10
Pr-141 4. 11875E-07 4. 11828E-07 3. 94943E-07
Nd-143 9. 18768E-07 9. 18662E-07 8. 80999E-07
Nd-144 1. 60801E-06 1. 60783E-06 1. 54191E-06
Nd-145 7. 84566E-07 7. 84476E-07 7. 52314E-07
Nd-146 8. 30603E-07 8. 30507E-07 7. 96458E-07
Nd-148 4. 34505E-07 4. 34455E-07 4. 16643E-07
Nd-150 2. 06508E-07 2. 06484E-07 1. 98019E-07
Sm—147 4. 19647E-07 4. 19599E-07 4. 02397E-07
Sm—148 3. 89110E-07 3. 89065E-07 3. 73115E-07
Sm—150 6. 19737E-07 6. 19666E-07 5. 9426 1E-07
Sm—152 2. 49890E-07 2. 49861E-07 2.39617E-07
Eu-153 2. 00293E-07 2. 00270E-07 1. 92060E-07
Eu-154 2. 55506E-08 2. 55476E-08 2. 45002E-08
Gd-155 4. 69097E-09 4. 69043E-09 4. 49813E-09
Gd-156 1. 11024E-07 1.11011E-07 1. 06460E-07
Gd-158 2.27513E-08 2. 27487E-08 2. 18160E-08
Gd-160 1. 23338E-09 1. 23323E-09 1. 18267E-09
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4.2 MVP-BURN [ &K B5E L DS
4.2.1 RS

L5 —DOMGEEIEE LT, BV 7 A)bud— REEEGE I — R MVP-BURN I X 2 5HEAS R
EDIIRZEIT o120 X5 E Lz ADS D/8T A—%7% Table 4.2.1 ICE L5, THB. KRZTD
£ Dld Table 4.1.1 L[A U TH 2SN, miffiOHEIGHIEHEEZ HIN L Uz 4 PR OO T
HoleDITH L, T TORMRIE. 2 TOMKEIIETIH Tz VW2 1oz g e Ui,

EUHIC ADS3D O— FCeltEZTT-> 7205, FtRARE L TR LN ZrN & PuN OFEEIS
% VT MVP-BURN Ot E %4757, MVP-BURN Tld, #%7—%F4 751 & LT JENDL-
4.0 ZZ FVy, 173y F 10000 KL 7D EEWFRIEZ 200 73y F17o Tzo RBINBHETFIRT — 213,
ADS3D THWTW AT —Z2ZDEDEMEH LTz, £z, MVP-BURN TIXRFIE > & Tifiil/x
ET LD FRETH HH. 5 lalld ADS3D DEHL L WS BlmM 5. BEREESERIC DOV TR #%
. BEMOBREZFRRLUICET IV CeIBZITo e, BBEF 2 —d. EB5DEHREICDON
T& JENDL-4.0 I DU /2 ChainJ40) Zf#iH L7z,

4.2.2 fRIAER
4.2.2.1 RMEEROZEIL

BABErh OILHFR DL Z Fig. 4.2.1 1”9, ADS3D OFGHRICELXT, MVP-BURN I &
BRGROFTM, RAEEROM PRSI RE L, BRSBMABMEAICH 2 LARENT, L LK
MH, ZDFF 400 HFFRAIT 0.16%. BAFERIT (600 H) TO0.12%f2ETH O, KELAFHNT
R E NIz,

4.2.2.2 ENHI9E

Fig. 4.2.212, BOCIZBI A MDD 170472179, 4HE0O MVP 58X T MVP-BURN &
HTE., B1HSEABOMREARETT— 22 UM L, ZOmZHICHMICR LN TE
T Telze 13, 22Tl ADS3D OFERICOVWTEREAREDO L 12 RLTWVWS, 20D
FERM D, ADS3D TRIBE SN IO STH,. Z—7y FEFE TR TR 10 % )77 i/ NGE
i s LAWRENZ, TOBRBVOIMEE LTIE, FHHEX Y ¥ 2 OBIRDEY (ADS3D Tl XY
. MVP TlE/SAE) £72 ADS3D DA Y 2 2 OP A XDENNEZ 5N,

Fig. 4.2.31Ci3. BOCICBIF Bl /smOH 17z Rds K 2105 Z41&. RS 1EN S
B AN T %, BAMOE NN EER SO LRI, B0 2 mICOWTE ADS3D
TRBEINIZHIIRHEDTD . K TH 13 WA/ NE IR 2 KR 5o 7z,

Fig. 4.2.4 BX U Fig. 4.2.512i&. EOC IC BT BB 7ME X Gl iz Ry,
BOC &[Akk, ADS3D IC K ZIFEAERO ST Z =7 N afs Tl NG g 2 Emicdh b, £75m

BTN EOFINE TEEREZITS & AT UDNHRTE TERENTE Ao T,
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IZDOWVWTIRIRKT 8 %, S FNC DV TIXRAT 10 %DENR SN,

PLEDFERN S, AR DWW TIE ADS3D OSSR T HMER/INE FHliT 2 I A H %
EHVRE NIz, HEEOKEEETHCIE, FHERFRDKIFICE W ADS3D T/8TF A MU w 77—~ A
1o T, FElRRHED R ER M T MVP /MVP-BURN Z W2 OHEE LU,

4.2.2.3 HBEBEZIt

Table 4.2.2{C, RS EAROIRI O EZ/~Rd . £72 MVP-BURN & ADS3D OfEHR O
O TRUTz, KRENEMER E LTI, ADS3D D570 Fissile #%f8 (1] 213 Pu-239 *° Am-241)
DENDV7EL FRELTBOCHhSDBADENLZ L, ZTOREEH D, FP DRI MVP-
BURN DED XD E2WEHMICH D, LN LENDZFDEE, 77F /A FEMICERT % &1
2%BLANDETH D, KREGERIITNT EDHER I NI,

Table 4.2.1 MVP-BURN &DLEICAWL: ADS D/INT A —42

Reactor power 800 MW
Burnup step interval 200 days
Volume ratios (ZrN : MAN+PuN) 60% : 40%
Volume ratios ( MAN : PuN) 70.62% : 29.38%
Volume ratios (fuel : coolant : cladding) 28.66% : 61.49% : 9.85%
Temperature:

BeamDuct 623K

Target 623K

Core 973K

Plenum 673K

Upper reflector 623K

Lower reflector 623K

Side reflector 623K

B4C shielding 573K

VR R U, HE TR S BERTELD 1 A5y TR4TS DIZ. ADS3D 13K 4 B, MVP-BURN TldH
4 HphE,
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Table 4.2.2 fKHET—XICBIFBEFHRBEDLLE (EOC)

Nuclides EOC (600d)
MVP-Burn ADS3D (MVPBurn — ADS3D) %

U-234 1.80234E-06 | 1.82711E-06 -1.37
U-236 1.30189E-07 | 1.29870E-07 0.24
Np-237 8.10007E-04 | 8.02833E-04 0.89
Pu-238 2.17538E-04 | 2.21854E-04 -1.98
Pu-239 3.49496E-04 | 3.45092E-04 1.26
Pu-240 2.15410E-04 | 2.14764E-04 0.30
Pu-241 6.86619E-05 | 6.80089E-05 0.95
Pu-242 7.62995E-05 | 7.65876E-05 -0.38
Am-241 5.14321E-04 | 5.09312E-04 0.97
Am-242m 1.55990E-05 | 1.59612E-05 -2.32
Am-243 2.21825E-04 | 2.20218E-04 0.72
Cm-243 2.44328E-06 | 2.46873E-06 -1.04
Cm-244 1.08033E-04 | 1.08476E-04 -0.41
Cm-245 1.12372E-05 | 1.12789E-05 -0.37
Cm-246 1.28405E-06 | 1.33755E-06 -4.17
N-15 9.17394E-03 | 9.17394E-03 0.00
La-139 1.80543E-05 | 1.88255E-05 -4.27
Ce-140 1.60705E-05 | 1.67561E-05 -4.27
Ce-141 1.22751E-06 | 1.26990E-06 -3.45
Ce-144 6.27172E-06 | 6.53099E-06 -4.13
Pr-141 1.43982E-05 | 1.50217E-05 -4.33
Nd-143 1.30547E-05 | 1.35998E-05 -4.18
Nd-144 5.86076E-06 | 6.10681E-06 -4.20
Nd-145 9.72980E-06 | 1.01590E-05 -4.41
Nd-146 8.53350E-06 | 8.88757E-06 -4.15
Nd-148 5.49068E-06 | 5.72437E-06 -4.26
Nd-150 3.36144E-06 | 3.50497E-06 -4.27
Sm-147 1.10552E-06 | 1.15780E-06 -4.73
Sm-148 3.00438E-07 | 2.99563E-07 0.29
Sm-150 5.24984E-07 | 5.29644E-07 -0.89
Sm-152 2.41656E-06 | 2.50401E-06 -3.62
Eu-153 1.37818E-06 | 1.43531E-06 -4.15
Eu-154 1.87404E-07 | 1.89092E-07 -0.90
Gd-155 7.54378E-08 | 8.00326E-08 -6.09
Gd-156 5.72835E-07 | 5.96419E-07 -4.12
Gd-158 2.52144E-07 | 2.61100E-07 -3.55
Gd-160 7.92817E-08 | 8.36543E-08 -5.52
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18 B RETEDFARFHT 711V

ADS2D & OERIC & ZMEFEFEIC BTV, XYZ B3X O RZO AR HOFELMT 7 A
VRS,

B.1 XYZ{&%

asy_pitch: 23.39

reloads:
RINGO: assembly_PB4BI5
RING1: assembly_SSH2L
RING2->RING5: assembly_FUEL
RING6: assembly_SSHOL
RING7->RING8: assembly_B4CSH
"9[A,B,C,D,E,F]13": assembly_B4CSH
"9[A,B,C,D,E,F]4": assembly_B4CSH
"9[A,B,C,D,E,F]5": assembly_B4CSH
"9[A,B,C,D,E,F]6": assembly_B4CSH
"9[A,B,C,D,E,F]7": assembly_B4CSH
"9[A,B,C,D,E,F]18": assembly_B4CSH

calc_system:
coordinate: xyz

widths:
z: [20.0, 100.0, 30.0, 70.0, 50.0]
divs:
x: [1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1,
1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1]
y: [1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1,
1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1, 1,1]
z: [5, 10, 6, 14, 5]
zones:

- {name: PB4BI5, address: RINGO, plane: [2..4]}

- {name: SSH2L, address: RING1, plane: [0..4]%}

- {name: AXP15, address: RING2->RING5, plane: 1}

- {name: SSH9L, address: RING2->RING5, plane: [0, 4]}

- {name: SSH9L, address: RING6, plane: [0..4]}

- {name: B4CSH, address: RING7->RING8, plane: [0..4]}

- {name: B4CSH, address: "9[A,B,C,D,E,F]3", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]4", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]5", plane: [0..4]}
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- {name: B4CSH, address: "9[A,B,C,D,E,F]6", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]7", plane: [0..4]}
- {name: B4CSH, address: "9[A,B,C,D,E,F]8", plane: [0..4]}
- {name: PB0O011, address: RING2, plane: [2..3]}
- {name: PB0021, address: RING3, plane: [2..3]}
- {name: PB0031, address: RING4, plane: [2..3]}
- {name: PB0041, address: RING5, plane: [2..3]}

fuels: [PB0O011, PB0021, PB0031, PB0041]
control_rods: []

burnup_steps:

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

cooling:
period: 3.0
period_unit: y

solver:
slaromuf:
library: UFLIB.J40U1-121022
egroup: 73
options:
all:
prep_ibsw: O
prep_itpe: 1
pl: O
PBOO11:
temperature: 983.0
prep_icase: 1
PB0021:
temperature: 983.0
prep_icase: 1
PBO031:
temperature: 983.0
prep_icase: 1
PB0041:
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temperature: 983.0

prep_icase: 1
PB4BI5:

temperature: 653.0

prep_icase: O
AXP15:

temperature: 703.0

prep_icase: O
SSHOL:

temperature: 603.0

prep_icase: 0
SSH2L:

temperature: 603.0

prep_icase: O
B4CSH:

temperature: 503.0

prep_icase: 0

fsource:
ityp: 2
options:
nhist: 100000
curr: 1.0
mpl: O

partisn_eigen:
options:

sn: 8
pl: O
norm: 1
epsi: 1.0e-5
trnsol: 1
oitm: 500
iitm: 30000

partisn_fixsrc:

options:
sn: 8
pl: O
norm: O
epsi: 1.0e-4
trnsol: 1
oitm: 500
iitm: 30000
fissrp: 1
insors: 1

burnup:

chain: standard2006
decay: standard2006

JAEA-Data/Code 2014-024
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keff_adjust:
target: 0.97
eps: 0.0002
nloop: 10
method: INCREASE
max_zr_ratio: 0.685
min_zr_ratio: 0.0

material:

smear_density: 0.8126

pu_initial_ratio: [0.250, 0.300]

zr_initial_ratio: 0.599

zr_ratio: 0.678

zr_region_ratio:
PB0011: 0.676
PB0021: 0.856
PB0031: 0.976
PB00O41: 1.235

volume_ratio:
PB4BI5: {PB4BI5: 1.0}
AXP15: {AXP15: 1.0}
SSHOL: {SSHOL: 1.0}
SSH2L: {SSH2L: 1.0}
BACSH: {B4CSH: 1.0}
PB0011: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}
PB0021: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}
PB0031: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}
PB0041: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}

num_cycles: 10
num_batches: 1
fchange: FP_ONLY

files:
geometry: $MARBLE_TEST_DATA_PATH/closed/ads3d/geometry.yml
material: $MARBLE_TEST_DATA_PATH/closed/ads3d/material.yml
nitride: $MARBLE_TEST_DATA_PATH/closed/ads3d/nitride_density.yml
history: $MARBLE_TEST_DATA_PATH/closed/fsource/win150.ncut

work_dir: WORK.xyz
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comp_dir: COMP.xyz
sum_dir: sum.xyz

B.2 RZO{&E%

asy_pitch: 23.39

reloads:
RINGO: assembly_PB4BI5
RING1: assembly_SSH2L
RING2->RING5: assembly_FUEL
RING6: assembly_SSHOL
RING7->RING8: assembly_B4CSH
"9[A,B,C,D,E,F]3": assembly_B4CSH
"9[A,B,C,D,E,F]4": assembly_B4CSH
"9[A,B,C,D,E,F]5": assembly_B4CSH
"9[A,B,C,D,E,F]16": assembly_B4CSH
"9[A,B,C,D,E,F]17": assembly_B4CSH
"9[A,B,C,D,E,F]8": assembly_B4CSH

calc_system:

coordinate: rthetaz

widths:
r: [12.2806, 20.2109, 21.0385, 21.1701, 21.2147, 21.2349, 21.2460, 42.5093]
theta: [30.0, 30.0]
z: [20.0, 100.0, 30.0, 70.0, 50.0]

divs:
r: [5, 2, 4, 4, 4, 4, 5, 8]
theta: [2, 2]
z: [5, 10, 6, 14, 5]

zones:

- {name: PB4BI5, r: 0, theta: [0..1], plane: [2..4]}
- {name: SSH2L, «r: 1, theta: [0..1], plane: [0..4]1%}
- {name: AXP15, r: [2..5], theta: [0..1], plane: 1}

- {name: SSH9L, r: [2..5], theta: [0..1], plane: [0, 4]}
- {name: SSH9L, «r: 6, theta: [0..1], plane: [0..4]%}
- {name: B4CSH, «r: 7, theta: [0..1], plane: [0..4]1%}
- {name: PB0011, r: 2, theta: [0..1], plane: [2..3]}
- {name: PB0021, r: 3, theta: [0..1], plane: [2..3]}
- {name: PB0031, r: 4, theta: [0..1], plamne: [2..3]}
- {name: PB0041, r: 5, theta: [0..1], plane: [2..3]}

fuels: [PB0011, PB0021, PB0031, PB0041]
control_rods: []
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burnup_steps:

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

cooling:
period: 3.0
period_unit: y

# _____________________________________________________________________
# Solver Input
# _____________________________________________________________________
solver:
slaromuf:
library: UFLIB.J40U1-121022
egroup: 73
options:
all:
prep_ibsw: O
prep_itpe: 1
pl: O
PBOO11:

temperature: 983.0

prep_icase: 1
PB0021:

temperature: 983.0

prep_icase: 1
PB0031:

temperature: 983.0

prep_icase: 1
PB0O041:

temperature: 983.0

prep_icase: 1
PB4BI5:

temperature: 653.0

prep_icase: O
AXP15:

temperature: 703.0

prep_icase: O
SSHOL:

temperature: 603.0

prep_icase: 0
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SSH2L:
temperature: 603.0
prep_icase: O
B4CSH:
temperature: 503.0
prep_icase: 0

fsource:
ityp: 2
options:
nhist: 100000
curr: 1.0
mpl: O

partisn_eigen:
options:

sn: 8
pl: O
norm: 1
epsi: 1.0e-5
trnsol: 1
oitm: 500
iitm: 30000

partisn_fixsrc:
options:

sn: 8
pl: O
norm: O
epsi: 1.0e-4
trnsol: 1
oitm: 500
iitm: 30000
fissrp: 1
insors: 1

burnup:
chain: standard2006
decay: standard2006

keff_adjust:
target: 0.97
eps: 0.0002
nloop: 10
method: INCREASE
max_zr_ratio: 0.685
min_zr_ratio: 0.0
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material:

smear_density: 0.8126

pu_initial_ratio: [0.250, 0.300]

zr_initial_ratio: 0.599

zr_ratio: 0.678

zr_region_ratio:
PB0OO11: 0.676
PB0021: 0.856
PB0031: 0.976
PB0041: 1.235

volume_ratio:
PB4BI5: {PB4BI5: 1.0}
AXP15: {AXP15: 1.0}
SSHOL: {SSHOL: 1.0}
SSH2L: {SSH2L: 1.0}
B4CSH: {B4CSH: 1.0%}
PB0011: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}
PB0021: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}
PB0031: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}
PB0041: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}

num_cycles: 10
num_batches: 1
fchange: FP_ONLY

files:
geometry: $MARBLE_TEST_DATA_PATH/closed/ads3d/geometry.yml
material: $MARBLE_TEST_DATA_PATH/closed/ads3d/material.yml
nitride: $MARBLE_TEST_DATA_PATH/closed/ads3d/nitride_density.yml
history: $MARBLE_TEST_DATA_PATH/closed/fsource/winl50.ncut

work_dir: WORK.rtz
comp_dir: COMP.rtz
sum_dir: sum.rtz
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8 C User manual (English version)

C.1 Calculation flow

Fig. C.1.1 shows the flowchart of ADS3D code system.

e Geometry preparation

1.

Three dimensional XYZ of RZ© geometry is prepared by using the input data (Fuel

assembly (FA) geometry, material composition and FA position).

e k-eff adjustment

The current ADS design investigated in JAEA is employed the effective multiplication

factor value as k.ry = 0.97 at the Beginning of Cycle (BOC). Since various composition of

MA and Pu would be assumed, the volume ratio of the inert matrix (ZrN in the current

design) is changed to adjust the k.s; value at each BOC.

1.

Ll

Initial material composition is prepared.
Execution of SLAROM-UF code to calculate the cross section data.
Execution of PARTISN code with eigen value mode to calculate the k.7 value.

Repeat of 1-3 shown in above by changing the volume ratios of PuN, MAN and ZrN
until getting the target k.rs value.

e Burn-up calculation

1.

(First of all, the user needs to execute the PHITS calculation to get an external

neutron source distribution).

. FSOURCE routine converts the external neutrons source distribution from the PHITS

calculation result to the data for PARTISN code.

. Execution of PARTISN code with fixed source mode to perform the neutron transport

calculation.

Execution of BURNUP module to perform the burn-up calculation.

. Preparation of new macro cross section data and execution of PARTISN with eigen

value mode.

. Repeat of 35 shown in above.

After the burn-up calculations for all burn-up steps, execution of fuel change (per

batch and cycle).
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Fig. C.1.1 Flowchart of ADS3D code system (FA=Fuel Assembly)
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C.2 Input files

To execute the ADS3D code system, the files shown in Table C.2.1 are required. In Table
C.2.1, the nitride density file includes the densities of MAN, PuN, ZrN and so on. If the user
employs the nitride fuel in the calculation, it is not necessary to change this file basically. If
other fuel materials such as oxide or metal ones would be employed, the file should be changed.
The output of PHITS calculation is the output file which is the binary one dumped as file(12)
in the PHITS calculation. As the standard data, the result for S00MW LBE-cooled ADS model
with 1.5GeV proton beam (spallation target is LBE) is prepared in the system.

The output of ray tracing is the output file of the ray tracing process for the geometry. The
ray tracing process is the option to automatically calculate volume fractions. Once, this process
is applied, the user gets the output of ray tracing. By using this file as the input, it is possible
to reduce the calculation time for the ray tracing process.

In the following, the details of the calculation condition file, the geometry file and the material

file are described.

Table C.2.1 View of input files

File name Explanation

Calculation condition file To define calculation conditions
Geometry file To define fuel assembly geometry
Material file To define material composition
Nitride density file To define nitride material density

Output of PHITS calculation  file(12) in PHITS calculation (external neutron source)
Output of ray tracing (option) Result of ray tracing for fuel assemblies

C.2.1 Calculation condition file

The calculation condition file defines the number of burn-up cycles, batch, burn-up step and
other calculation conditions. Options for the solvers such as SLAROM-UF and PARTISN are
also defined in this file.

The calculation condition file for RZO geometry 6 is presented below. Then, the details of

each input are explained.

# _____________________________________________________________________
# Arrangement of Assemblies

# _____________________________________________________________________
nring: 9

16For XYZ geometry, the sample is presented in Chap. 3
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asy_pitch: 23.39

reloads:
RINGO: assembly_PB4BI5
RING1: assembly_SSH2L
RING2->RING5: assembly_FUEL
RING6: assembly_SSHOL
RING7->RING8: assembly_B4CSH
"9[A,B,C,D,E,F]3": assembly_B4CSH
"9[A,B,C,D,E,F]4": assembly_B4CSH
"9[A,B,C,D,E,F]5": assembly_B4CSH
"9[A,B,C,D,E,F]16": assembly_B4CSH
"9[A,B,C,D,E,F]7": assembly_B4CSH
"9[A,B,C,D,E,F]8": assembly_B4CSH

calc_system:
coordinate: rthetaz
widths:
r: [22.5, 9.9915, 11.7869, 9.2516, 11.4529, 9.7172, 11.2643, 9.9504, 11.1452,
10.0897, 21.2503, 42.51]
theta: [20.0, 20.0, 20.0]
z: [20.0, 100.0, 30.0, 70.0, 50.0]
divs:
r: [6, 2, 2, 2,2, 2,2, 2,2, 2,5, 8]
theta: [4, 4, 4]
z: [5, 10, 6, 14, 5]

zones:

- {name: PB4BI5, r: O, theta: [0..2], plane: [2..4]1}
- {name: SSH2L, «r: 1, theta: [0..2], plane: [0..4]%}
- {name: AXP15, r: [2..9], theta: [0..2], plane: 1}

- {name: SSHOL, r: [2..9], theta: [0..2], plane: [0, 4]}
- {name: SSH9L, r: 10, theta: [0..2], plane: [0..4]%}
- {name: B4CSH, r: 11, theta: [0..2], plane: [0..4]1%}
- {name: PB0011, r: 2, theta: [0..2], plane: [2..3]}
- {name: PB0021, r: 3, theta: [0..2], plane: [2..3]}
- {name: PB0031, r: 4, theta: [0..2], plane: [2..3]}
- {name: PB0041, r: 5, theta: [0..2], plane: [2..3]}
- {name: PB0051, r: 6, theta: [0..2], plane: [2..3]%}
- {name: PB0061, r: 7, theta: [0..2], plane: [2..3]}
- {name: PB0O071, r: 8, theta: [0..2], plane: [2..3]}
- {name: PB0081, r: 9, theta: [0..2], plane: [2..3]}

fuels: [PB0011, PB0021, PB0031, PB0041, PB0051, PB0O061, PB0071, PB0081]
control_rods: []

burnup_steps:

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d
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- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

- thermal_power: 800.0E+6
thermal_power_unit: W
period: 200.0
period_unit: d

cooling:
period: 3.0
period_unit: y

# _____________________________________________________________________
# Solver Input
# _____________________________________________________________________
solver:
slaromuf :
library: UFLIB.J40U1-121022
egroup: 73
options:
all:
prep_ibsw: O
prep_itpe: 1
pl: O
PBOO11:

temperature: 983.0

prep_icase: 1
PB0021:

temperature: 983.0

prep_icase: 1
PB0031:

temperature: 983.0

prep_icase: 1
PB0041:

temperature: 983.0

prep_icase: 1
PB0051:

temperature: 983.0

prep_icase: 1
PB0061:

temperature: 983.0

prep_icase: 1
PB0OO71:

temperature: 983.0

prep_icase: 1
PB0081:

temperature: 983.0

prep_icase: 1
PB4BI5:

temperature: 653.0

prep_icase: O
AXP15:

temperature: 703.0
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prep_icase: 0
SSHOL:

temperature: 603.0

prep_icase: O
SSH2L:

temperature: 603.0

prep_icase: 0
B4CSH:

temperature: 503.0

prep_icase: O

fsource:
ityp: 2
options:
nhist: 100000
curr: 1.0
mpl: O

partisn_eigen:
options:

sn: 8
pl: O
norm: 1
epsi: 1.0e-5
trnsol: 1
oitm: 50
iitm: 5000

partisn_fixsrc:
options:

sn: 8
pl: O
norm: O
epsi: 1.0e-4
trnsol: 1
oitm: 50
iitm: 30000
fissrp: 1
insors: 1

burnup:
chain: standard2006
decay: standard2006

keff_adjust:
target: 0.97
eps: 0.0002
nloop: 10
method: INCREASE
max_zr_ratio: 0.685
min_zr_ratio: 0.0
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material:
smear_density: 0.8126
pu_initial_ratio: 0.250
zr_initial_ratio: 0.599
zr_ratio: 0.678
zr_region_ratio:
PB0O011: 0.676

PB0021: 0.676
PB0031: 0.856
PB0041: 0.856
PB0O051: 0.976
PB0061: 0.976
PBOO71: 1.235

PB0081: 1.235
volume_ratio:

PB4BI5: {PB4BI5: 1.0}

AXP15: {AXP15: 1.0}

SSHOL: {SSHOL: 1.0}

SSH2L: {SSH2L: 1.0}

B4CSH: {B4CSH: 1.0}

PBOO11: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496%}

PB0021: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}

PB0031: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496%}

PB0041: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.5574963}

PB0051: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496%}

PB0061: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496%}

PB0071: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}

PB0081: {FUEL: 0.336001, T91: 0.106503, PbBi: 0.557496}
# _____________________________________________________________________
# CrossSection Option
# _____________________________________________________________________

num_cycles: 10

batches:
- [{r: [2..9], theta: [0..2]}]

fchange: FP_ONLY

files:
geometry: $MARBLE_TEST_DATA_PATH/closed/ads3d/geometry.yml
material: $MARBLE_TEST_DATA_PATH/closed/ads3d/material.yml
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nitride: $MARBLE_TEST_DATA_PATH/closed/ads3d/nitride_density.yml
history: $MARBLE_TEST_DATA_PATH/closed/fsource/winl50.ncut

work_dir: WORK
comp_dir: COMP

sum_dir: sum

1. nring: Number of the fuel assembly layer.
2. asy_pitch: Pitch of the fuel assembly [cm].

3. reloads: Position of the fuel assembly. A fuel assembly named assembly_PB4BI5 is placed
at "RINGO”, the center of the core. At "RING1” a fuel assembly named assembly_SSH2L
is set. “RING2->RING5” means all region from "RING2” to "RING5”. “9[A,B,C,D,E,F]3”
indicates the fuel assembly address of 9A3, 9B3, 9C3, 9D3, 9E3, 9F3. The assembly names
(ex. assembly_PB4I5) are defined in the geometry file.

Fig. 3.1.1 presents the example for nring=4 case to explain the fuel assembly address.
Address A-F are defined in 60 ° steps in a clockwise rotation. Then, the fuel assembly
address is defined as 'Ring No.” + ’Address A—F, whichever’ + "Position from the origin
of each address A—F’.

4. calc_system: Definition of calculation mesh. This input consists of three parts; coordi-

nate, widths and divs.

a. coordinate: Assign “xyz” or “rthetaz” to use XYZ or RZO geometry in the

calculation.

b. widths: Assign the size of the mesh for each direction. In the XYZ geometry, it is
not necessary to assign the size of the mesh for X and Y direction, because these
sizes are automatically determined by the fuel assembly pitch. The units of length
and angle are [cm| and [degree], respectively.

In the RZ© geometry, since 1/6 core is employed for the neutron transport calcula-

tion, partition number for 60 ° should be assigned 7.
c. divs: Assign the division number of the fine mesh. This mesh information is em-

ployed for the neutron transport calculation.

5. zones: Definition of zone. Zone is defined by the name and the ranges of radial and axial

directions. When the geometry is XYZ, the zone range of the radial direction is given

"For example, theta: [20.0 20.0 20.0] means three-partition of 60 °.
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by the fuel assembly address described above. For RZ© geometry, the zone range of the
radial direction is defined as (r, @) position. For the axial direction, the origin is the

upper side of the z-axis for both XYZ/RZO geometries.

. fuels: Define the zones which should be treated as fuel (object for burn-up calculation).
. control_rods: Define the zones which should be treated as control rod.

. burnup_steps: Define the burn-up steps. Thermal power and burn-up period in each

burn-up step are given. In the above example, 600days burn-up with SOOMW thermal

power will be performed.

When the control rods are considered, they can be moved in each burn-up step. The
zone name defined in control_rods part and the relative position from the all inserted
condition should be given. For the relative position, -1 means withdrawing of one mesh

to the upper side, and +2 means insertion of two meshes to the down side.

. cooling: Cooling period after the burn-up.

solver: Give the calculation conditions and options for each calculation code. This
input consists of five parts; slaromuf, fsource, partisn_eigen, partisn_fixsrc and

burnup.

a. slaromuf: Assign the calculation conditions for SLAROM-UF code. library is the
nuclear data library to be used in the calculation and egroup is the number of energy
group. Those two terms are required ones.

Calculation options are defined in option part. They can be given in each zone. For

the details of options, please check MARBLE manual and source code itself.

b. fsource: Assign the calculation conditions for FSOURCE code. ityp indicates the
file type of PHITS output and it must be 2. Other calculation options are defined in
option part.

c. partisn_eigen: Assign the calculation conditions for PARTISN eigen value calcu-

lation. All terms are optional and they are defined in option part.

d. partisn_fixsrc: Assign the calculation conditions for PARTISN fixed source cal-

culation. All terms are optional and they are defined in option part.

e. burnup: Assign the calculation conditions for BURNUP calculation. chain and
decay are required parts. chain is assigned the burn-up chain file name. Usually,
the file prepared in MARBLE code system will be employed, however, the user can

also describe the chain data itself in the input file.

,77,



JAEA-Data/Code 2014-024

decay is assigned the decay-constant-set file name. The file prepared in MARBLE
code system will be employed, and the user can also describe the decay data itself in

the input file.

11. keff_adjust: Assign the calculation conditions for the adjustment of the effective mul-

tiplication factor (kers). This input consists of six parts; target, eps, nloop, method,

max_zr_ratio and min_zr_ratio.

a.
b.

C.

target: Assign the target value of K.y .
eps: Assign the convergence condition for k.

nloop: Set the number of iteration.

. method: Assign the adjustment method of ZrN volume ratio after the 2nd cycle.

Either “INCREASE " or “MINMAX " can be applied.

max_zr_ratio and min_zr_ratio: Assign the maximum and minimum values of ZrN

volume ratio.

12. material: Assign the fuel conditions. This input consists of six parts; pu_initial_ratio,

13.

14.

15.

zr_initial_ratio, zr_ratio, zr_region_ratio, smear_density and volume_ratio.

pu_initial_ratio: Assign the PulN volume ratio at the 1st burn-up cycle.
zr_initial_ratio: Assign the ZrN volume ratio at the 1st burn-up cycle.
zr_ratio: Assign the ZrN volume ratio after the 2nd burn-up cycle.

zr_region_ratio: Assign the weight for ZrN volume ratio (optional).

. smear_density: Smear density for the new fuel.

volume_ratio: If the user wants to assign the volume ratios for fuel, cladding (T91),
coolant (PbBi) in the FA, this option can be used (optional). When these values are

assigned, the ray tracing will not be performed.

micro_update: Assign 'on’ or ’off’. When micro_update is on, the micro cross section

data are updated in every burn-up step.

num_cycles: Assign the number of burn-up cycle.

batches and num_batches: Assign the fuel which corresponds to a batch. For the XYZ

geometry, the same procedure in the reloads part is applied. For the RZO geometry, the

same procedure in the zones part is applied.

The user can omit batches and just assign the number of batches as num_batches. In

such case, the fuels for each batch are assigned automatically.
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16. fchange: When “FP_ONLY " is assigned, fission products are eliminated from the fuel
after the burn-up. When “FP_AND_U" is assigned, fission products and uranium are

eliminated.

17. files: Assign the file path for each input file. geometry, material, nitride, history,
raytrace correspond to geometry file, material file, nitride density file, output of PHITS

calculation and output of ray tracing, respectively. The user can omit raytrace.

18. work_dir, comp_dir, sum_dir: Assign the file path for each output file. In the next

section, the details for each output are explained.

C.2.2 Geometry file

The geometry file defines the geometry of the fuel assembly. The basic concept is the same as
the ORPHEUS code system® which is the burn-up analysis system for fast reactor. The example

of the geometry file is presented below. Then the details of each input term are explained.

# _____________________________________________________________________
# Definition of Primitive Geometry Component
# _____________________________________________________________________
primitive:
- name : g_fuel_pin
type : circle
value: 0.3825
- name : g_fuel_pellet
type : circle
value: 0.3325
- name : g_tie_rod
type : circle
value: 0.3825
- name: g_fuel_out
type: hex
value: 23.29
- name: g_assembly_out
type: hex
value: 23.39
# _____________________________________________________________________
# Definition of Pin Geometry
# _____________________________________________________________________
pin:

- name: n_fuel_pin
boundary: g_fuel_pin
composition:

- name : FUEL
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region: [+g_fuel_pellet]
- name : T91
region: [-g_fuel_pellet, +n_fuel_pin]

- name: n_tie_rod
boundary: g_tie_rod
composition:

- name : T91
region: [+n_tie_rod]

# _____________________________________________________________________
# Definition of Lattice Geometry
# _____________________________________________________________________
lattice:
- name: lattice_fuel
boundary: g_fuel_out
pitch: 1.148
arrangement:
- [ 2,1,1,1,1,1,1,1,1,1,1,2 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-rf1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [2,1,1,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,2]
-r1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-[ 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1,1 ]
- [ 1,1,1,1,1,1,1,1,1,1,1,1,1 ]
-0 2,1,1,1,1,1,1,1,1,1,1,2 ]
pin_index:
- number: 1
name: n_fuel_pin
- number: 2
name: n_tie_rod
# _____________________________________________________________________
# Definition of Segment Geometry
# _____________________________________________________________________
segment:

- name: segment_FUEL
boundary: g_assembly_out
composition:
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- name : T91
region: [-lattice_fuel, +segment_FUEL]
- name : PbBi

region: [+lattice_fuel]

- name: segment_PB4BI5
boundary: g_assembly_out
composition:

- name : PB4BI5
region: [+segment_PB4BI5]

- name: segment_AXP15
boundary: g_assembly_out
composition:

- name : AXP15
region: [+segment_AXP15]

- name: segment_SSHOL
boundary: g_assembly_out
composition:

- name : SSHOL
region: [+segment_SSHIL]

- name: segment_SSH2L
boundary: g_assembly_out
composition:

- name : SSH2L
region: [+segment_SSH2L]

- name: segment_B4CSH
boundary: g_assembly_out
composition:

- name : B4CSH
region: [+segment_B4CSH]

assembly:
- name: assembly_PB4BIb5
composition:
- axial_range: [ 0.0, 150.0]
segment : segment_PB4BI5

- name: assembly_SSH2L

composition:
- axial_range: [ 0.0, 270.0]
segment: segment_SSH2L

- name: assembly_FUEL

composition:
- axial_range: [250.0, 270.0]
segment: segment_SSHOL

- axial_range: [150.0, 250.0]
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segment: segment_AXP15
- axial_range: [ 50.0, 150.0]

segment: segment_FUEL
- axial_range: [ 0.0, 50.0]

segment: segment_SSHOL

- name: assembly_CROD

composition:
- axial_range: [250.0, 270.0]
segment: segment_SSHOL
- axial_range: [150.0, 250.0]
segment: segment_AXP15
- axial_range: [ 50.0, 150.0]
segment: segment_B4CSH
- axial_range: [ 0.0, 50.0]
segment: segment_SSHOL

- name: assembly_SSHOL

composition:
- axial_range: [ 0.0, 270.0]
segment: segment_SSHOL

- name: assembly_B4CSH

composition:
- axial_range: [ 0.0, 270.0]
segment: segment_B4CSH

1. primitive: It is possible to make a complex fuel assembly geometry by the combination
of basic shapes such as hexagon or circle. In this part, basic shapes are defined. A shape
is defined by type, value, angle. Fig. C.2.1 shows the explanation for circle and hex.
In this figure, angle = 0 [rad] for the hex. name is used pin and segment parts described

below.

2. pin: Fuel pin is defined by the combination of basic shapes defined in primitive part.
name is the name of fuel pin, and boundary gives the outer boundary of the fuel pin. In
composition part, a combination is described. Here, plus means the inside of the shape

and minus means the outside of it.

In the example, the fuel pin named n_fuel_pin is defined. The outer shape is g_fuel_pin
and g_fuel_pellet exists its inside. The inside of g_fuel_pellet is FUEL, and a region
between g_fuel_pellet and n_fuel_pin is a material named T91. FUEL and T91 are

defined in material file described in the next section.

Note that the word 'FUEL’ must be used for the fuel region.

3. lattice: The array of fuel pins in the fuel assembly is defined. name is the name of array

and boundary is the outer boundary of a fuel assembly. pitch gives the pin pitch and
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arrangement defines the array of fuel pins. The number in pin_index corresponds to the

one presented in arrangement.

4. segment: Assembly is defined by the combination of basic shapes defined in primitive,

pin and lattice parts. The basic concept is same as pin part.

5. assembly: The information for the axial direction is given for an assembly defined in
segment part. name is the name of assembly and the information for the axial direction
is given in composition part. This assembly name is referred by reloads part in the

calculation condition file.

For instance, in assembly_FUEL in the example, segment_SSHOL is assigned from the
bottom to 50cm, segment_FUEL is assigned in 50cm—150cm, segment_AXP15 is assigned
in 150cm-250cm and segment_SSHIL is assigned in 250cm—270cm.

C.2.3 Material file

Material name, isotopes and their number densities are defined in the material file. In the
following, the sample file is presented. The format of the file is same as the one used in the
MARBLE system (yaml format).

The material name "M AReN’ includes the isotopes of MA nitride (MAN) fuel. At least, the
user sets three materials as MAN (in the sample, MAReN), PuN and ZrN if the nitride fuel is
employed. The ratio of those materials would be adjusted to get the target value of kcyy.

MaterialSet:
- name: MAReN
data:
Np-237: 1.13356E-02
Am-241: 7.24315E-03
Am-242m: 1.39204E-05
Am-243: 2.98395E-03
Cm-242: 1.88233E-07
Cm-243: 8.17491E-06
Cm-244: 9.68895E-04
Cm-245: 8.54037E-05
Cm-246: 8.81645E-06
N-15: 2.69258E-02
La-139: 9.95759E-06
Ce-140: 9.35479E-05
Ce-142: 8.30825E-05
Ce-144: 2.57103E-07
Pr-141: 2.32418E-04
Nd-143: 5.18454E-04
Nd-144: 9.07389E-04
Nd-145: 4.42725E-04
Nd-146: 4.68703E-04
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Nd-148: 2.45188E-04
Nd-150: 1.16531E-04
Sm-147: 2.36804E-04
Sm-148: 2.19572E-04
Sm-150: 3.49713E-04
Sm-152: 1.41011E-04
Eu-153: 1.13024E-04
Eu-154: 1.44180E-05
Gd-155: 2.64708E-06
Gd-156: 6.26501E-05
Gd-158: 1.28384E-05
Gd-160: 6.95985E-07

- name: PuN

data:

Pu-238: 6.70131E-04
Pu-239: 1.50282E-02

(Skip the rest)

circle hex

value

o>

Fig. C.2.1 Basic shapes to define primitive

C.3 Output files

Table C.3.1 shows the view of output files. 3 means the arbitrary number and step=0
corresponds to the state before the burn-up.

The materials, the micro cross section, the macro cross section and the flux are output as the
binary file. Those files can be read by load_from_file function which is used by the SCHEME
system in the MARBLE.
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Table C.3.1 View of output files

$SUMMARY/summary . out

kes ¢, normalized factor for flux, etc
for each cycle, batch, burn-up step

$SUMMARY/keff-summary.out

kegy, ZrN and PuN volume ratio
for each cycle

$SUMMARY/
fission_source-cycle*_batch*_step*.out

Power distribution for each cycle

(normalized by fuel volume or average power)

$COMP/matset-cycle*_batch*_step*.dat

Materials for each cycle, batch, burn-up step

$COMP/micset-cycle*_batch*_step*.dat

Micro cross section for each cycle, batch,
burn-up step

$COMP/macset-cycle*_batch*_step*.dat

Macro cross section for each cycle, batch,
burn-up step

$COMP/flux-cycle*_batch*_step*.dat

Neutron flux for each cycle, batch,

burn-up step

$WORK/
fsource.outlist

slaromuf_x-cycle*_batch*_step*.outlist

partisn_eigen-cycle*x_batch*_step*.outlist

partisn_fixsrc-cyclex_batch*_step*.outlist

Outputs of SLAROM-UF, PARTISN and
FSOURCE for each cycle, batch, burn-up step

$WORK/raytrace_x.dat

Ray tracing result

$SUMMARY= ./summary_(date) _(time),

$COMP= ./COMP_(date)_(time),

$WORK= ./WORK_(date)_(time). * means arbitrary number.
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C.4 How to use

The script to execute the ADS3D code system is presented below. MARBLE_CODE_PATH is the
directory to be installed the calculation codes such as SLAROM-UF or PARTISN. MARBLE_HOME
is the directory to be installed the MARBLE code itself.

#!/bin/sh

if [ -z $MARBLE_CODE_PATH ]; then
echo "Please set MARBLE_CODE_PATH environment variable."
exit
fi
if [ -z $MARBLE_HOME ]; then
echo "Please MARBLE_HOME environment variable."
exit
fi

ADS3D=$MARBLE_HOME/closed/ads3d/main/Controller.py

echo $1

date "+%4Y-Ym-%d(%a) %H:%M:%S === ads3d === start"
python $ADS3D $1

date "+%Y-Ym-%d(%a) %H:%M:%S === ads3d === end"
echo

exit

To perform the ADS3D code system, execute the script with one argument (=Calculation
condition file). If the names of the script and the calculation condition file are run_ads3d.sh

and xyz_calc_condition.yml, respectively, execute the following command.

./run_ads3d.sh xyz_calc_condition.yml
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