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Development of a BWR Core Burn-up Calculation Code COREBN-BWR
Yuichi MORIMOTO® and Keisuke OKUMURA

Department of Reactor Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received April 13, 1992)

In order to evaluate core performances of BWR type reactors, the
three dimenslonal core burnup calculation code COREBN-BWR and the fuel
management code HIST-BWR have been develéped. In analyses of BWR
type reactors, thermal hydraulics calculations must be coupled with
neutronics calculations to evaluate core performances, because steam
void distribution changes according to the change of the power distribu-
tion. By installing new functions as follows to the three dimensional
core burnup code COREBN2 developed in JAERL for PWR type reactor
analyses, the code system becomes to be applicable to burnup analyses
of BWR type reactors.

(1) Macroscopic cross section calculation function taking into account
of coolant void distribution.

(2) Thermal hydraulics calculation function to evaluate core flow
split, coolant void distribution and thermal margin.

(3) Burnup calculation function under the Haling strategy.

(4) Fuel management function to incorporate the thermal hydraulics
information.

This report consists of the general description, calculational
models, input data requirements and their explanations, detailed

information on usage and sample input.

* On leave from Hitachi Ltd.
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Fig.3.1 Flow diagram for core burnup calculation
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—F\ WA OHalingBAHENRBONEHE, ¥4 740K Y (HABL5IRksREBTHER b
FEARBEORE, Y4 2 VHORBEORAEOE,S MAMOXERRIEEHEEMN D
D, CORERIBEHARBR LA -T, BAAORKHBHE (BLE) o2W L ERY A 7
AR O TBRNHBOL 2R BI B LR IVDENGHOEELERKN 5,

FEIE, HEEOMAPIIKIRBRERNILAFIARVAD, COFEREREIL DO
THb, LALEMRS, EFET 4 70 kBF2HalingBBEHEOHRE., BHAEHPERRT
Wy —=vE, ZLOBIHRBEHT2UKROBEEZEZ S,

EEOFELEEETIBIIR, BESA 7 VHRPERHBNDEHEL, FLOEEHRE2E
et &I HEBHBZIRTILENRD S,

BEYA 2 VHBREBI2HAB Y~V ORBRLEOHETRIMOBEHRR D, BEE
W onfistalingRHic s 5P FE2EECE 35S, BREAKRBORERBERER Y
A 7N ERBMILIDBDOLEN S, .

XC, Haling® IR LMo ABEFHER VTR, BEY M4 2V HBR2ELTCHE NS
HELLEV, Litds T FLROZHOBBENS LEES A 7 VKRB BYIHIIRAE
WHMEBETS B, COLIBEFREZRDNE, HalingmphidBohi itis,

HalingHfBE=— VR BUTOZ2o0E—-F2dH 3,

(1) EFEstEE—F

BESA 7 VORBEEHS, TLREINHUBEELLEL CEEYA 7 VR BT S

BHEEERD S,

(2) BIRERRHEE—F

BT A 7 VEBEPY 3 HEEFEEA2RELC, BB ELEEY 4 2V BBEER T ER
5,
Fig. 3.2IcHalingH EOWMB 7 u— %2153, UT, BV a— A TOUBARRSDVWTHERE,
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| START l Thermal hydraulic
Burnup history file condition

Macroscopic
cross sections

Core operating
condition

[nitislization

Read input dats

% . preparation

Neutron diffusion
calculation = P,

Thermal hydraulics
calculation = U,

(Loop-1)

Pﬂl Un

converge ? Loop-2)

A E . extrapolation

{Loop-4)

no Incremantal burnup
(Loop-37) adjustment

AE.,
converge ?

yes

burnup search ?

Update history file Y. . Nodewise macroscopic cross section
P. : Nodewise thermal output
U. : Nodewise moderator void fraction
AE . : Nodewise incremental burnup
l sSToP l kE : eigenvalue at EOC state
kT : target eigenvalue

Fig.3.2 Flow diagram for core burnup calculation under the Haling strategy
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3.2.2.2 ANF—%. EAPI—T7 A LDAN
2. L IEREKIANF— % 25 &,

3.2.2.3 HARKGOHE
HAORFHOHEFHEE., 3.1 RBANLDOERKETH S,

3.2.2.4 BEEZHOHEH
Haling® BRI L hi, HiES 4 2 VHMZEL A —F v IRE/NE R L5EG, Eigh
OENDHERELLEV, Lo Ty 44 2 VHAREER, FLNOBNAHIILET 3,
HME A 7 VHB2EELAEREHEe—F, 3V, BREHIHBF - VTR, FLN
0%/ — FOBRBE Eviz, BEV A ZVHM AT 20/~ FOoliI2hd 3 RO
MEEs, BEFA Z7AHHE ATR, B4 7 VHM2ZEELCEREHEE—-—FREL
TRADCEBIEELLEAHV S, BEEMSHEE—FTR, 3.2.2.8RBRHZFHEEL LD
ko ATZRV5,
Ex = Ex° + AT-P¥
Ty
Ey ! /— FNOBEFA 7V KREBRERE (MWA//—F)
Ex: /— FNOEES 4 2 VORIBERE (MW4d//—F)
AT gy 4 27 A8E (8)
PN : 2 —FNOHH (MW// —F)
Thho
N UBEE2ZEE LUABEGTETEE—FTR, &% &/~ F@oH oo WML
BE O PR EE NP .. %
Niisan['Pl.J
WdoTitRT 5, &I T
Nais: BESA 7 VKRN HIBREE (=20 )
n, [ JBirr—srFrHohnBRER
P.s;:BiZr—7repohi-Bltbo] v4 7 VBB 28N
THb, CHEANTHELREHIE UBBEE . (MWd) 25,
Eaie
Pdis
ELT, HESA 2 NVEMOBBRESHEEHRT 5,

Paia =

AT =

3.2.2.5 MABLSEIEEM KA FEOER

BBESTOBEFH L AE T, BRETHBRAEM K4 FPEEUTORXRUE > T EHT %o
Ex°
Ex

-GN = Uy + (UNOH - UN)
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3.2.2.6 HhnHoARER
MO HOABEFRHERIIEMELTD 5.

3.2.2.7 HHHWOWEHE
F303.2.2.3+3.2.2.80% A7 v T2, HIOSHMBNHTZ2ETHRIIET,

3.2.2.8 44 I/ NVHMABEEORE
HA 7 NVESBREEHEE—-F TR, S5k, Y4 7V ESHBAT2ROR UTHREL,
ChARKETHET, LROBRAF vy T2EVET, UTTR #8EZLEHEN T 5,
() n=108B4
AT2 = AT' + (k'etsr — Kena)* Sex
(2) nz208B4

kend - kne
T (AT — AT™ 1)

K hesr — K" laer

AT™ = AT" +

el
K"cte> Kenda 2 AT M <AT®
Tl K ere> Kena 2 AT >ATN
Frldy K ere<kens 22 AT"H'>AT®
FhiEy K err<Kene 2 AT <ATw
DGE
AT"*' = ATwu
9B, TITT,
ATu = AT + (K st — Kena)*2-Sex
THb, LORT, Kead BRANTHEZZHEBTM, kerrldy BHnBHOHEEZL I
AT NVEABERBATIEW T 8BS A 7 VK OBEFME, Sexidy Keee DELKR
WHETEMBEEOBRELRST NT A5 (AITEAB) TH5B,
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3.3 MANURFE

3.3.1 WAMFEROE F L

(1) REFMF v v 2VOEFIMH
FLHOEHMBEREERBEGEZIAE F+ VANV vy 7 AHOKRHMBE & A4 A28
BB (U, N NARBRBE—-F v 20) LRDITHRS. FBHNELSEDF +» v 2V
e Z7ANOBHBER I >VTI, BHER BT 3V — 24 (CITATIONOHBER BV TigE
TEHYEORTRENIET D) BHEVESDHL»OBRHMF+ v ANER -0 O E L TMES T LD
affg & L.

(2) BHMF » v 2 NVOHE /) — FoEHEE

FOHOEHARIE>VWTR, BHEXEELRBOD M., #¥27 v 20FET 5 EH,
TRy 4 v — 2o BHEASEOZCOEBLE2OMBKX A UTER S, 209 HEH
BOBETAHEEO /- FA4HR., BHRCTBU328HE/ —VFRUEELC0O2REHT %, &
ATV FLOBRLETAHESLIV, L¥ 4 Frv— o RBESGHOTCOERR, 2hT
h—o0/—-FELTHES,

3.3.2 MRAKAaHHEEFN

(1) kR &

MEMBERFREL, UTOo LI BREEZ B,

(a) A OFTWHNE, WHE LE—R{hTH 5,

(b) KEMHOEREIEET 5,

(c) NANRREEHEEN IR HHORE, PLUHNRBRENEGRANTELS,
(2) RER

FLHOBHM Y LER, BRI AV F—RERMNEILD,

(a) EEHFEN

i{Gn(Z)'An(Z)} =0
dz

ity o
Go: F+r V2V nOERFE
Aot F v v & n O 5 NEHRE
Lo, BEEEWEG-A)EBBVALEEF v+ v A LOBEARMER BWT,
Weon + Waon = Winan
T,
Wen @ BEHMF» v R2UnOBHEERS
We,o © HBHMFrv2AnOKIEEERE
Winse : BHMFr 2 An O ALDEERE (—E)
MY B,
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(b) EEHEEFH]

BHHOBRREZ, BBHMF + VRAVOEHEERELIBELSREE 5,
BEBRHHMF » v 2VOENBRERZ. ROERE,LU DB,

an(Z)= -'d_{Pfrio.n + Preadsn * Pacern * Proosn}

dz dz

2T

Prric: BERHEL (BHAMF » v 2V AT

Phewd P RKBUEZ  (FEM T v v 2 VHADMEEL)

Pace :MERENEEL (BHAMERERELLHAMBEEL)

Piloc ‘RAMEHHEL (AOFVT7 42, ETFFA4L T V=1, ZAR—%)

(¢) = zNF¥—RFH

AKa—FTlk, EFRBTBYI2HKRNHEEZRRLLTCVS, LIt T, &/ — FTHE
Licsihi, Motz vy IV EOBASIHIE U,

—dhn(Z) = q",(z)/Wa
dz

T,
h | GAMESEHEE v 7L E
q’ T ISR A
wRAMERAR
TH 5,
ZITR BHEMF » v RAHOBMAMBAAC R, EHETELI ALY - v EOHNER
VT EHRHAMF v v AVRENREEEGP o2,
ok = ikt Pro Vano/ Az
Ty
"’ V- vEOHINEE
n KA TrvERNET
k CEAm S/ — FES
Viarx:s /—FOHH
Az T#EJE/ — P
ELTRDB, "L, RHAMF + v 2 VABENRENEP (& ANMELLTEX 5,

3.3.3 ENH#HEDIHRENE

(1) BREENEZX

BEIENEEZ, BHENELETIHEE, YAV F 2REETAHEE. L8B4 7v—1h
LEBEAGHOZICOMBR IVTERL, BHREBEENBERR ZHREEENBELAHER
BHEMYTRDEE,

APtri=— ——— AP .ps?107° (MPa)
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T T T
AZ P MBES ()
w P F e v ANOHERNR (kg/s)
A D F e R NORKER (n®)
A : RS EEER (=)
Poee? ¢ THIREBEDEEBEER (&)
D P RAFEER (m)
Q¢ D ERMKOEE (kg/u*)

THIMEETE DB R EFERITI, Jonesit L BMartinelli-Nelson? «+ v PEFAT EEAL
2o
$ire® = FGP)-{1.2:(0e/pe-1) %% 827} + 1.0
F(G,P) 1.36+0.0005-P+0.1 -(G/10%)-0.000714-P-(G/10°) (G/109<0.7)
1.26-0.0004-P+0.119-(G/10%)+0.00028 -P-(G/10°%) (G/108=0.7)
T,
P FHLIESN (psia)
G: HEFHE (Iba/h/ft?)
¥, BARREEEARK ENoodyBHAND 7 4 » PRV ZEAL .
A = 0.,0055-(1.0+(200000- &€ /Dy + 10°/Re)
T
e ! WiREOHE
Re : VA4 /A
(2) KEHILZE
KELEEZ, BREAZoAD o HOZT (THIVvF2hs EH SV L) TERT 5,
SR AMBE LS AN - FRILEINEEOHTEALGNEY,

APec1e= 0oy Al-g,*107° (#Pa)
Sl N
Puv  BWIHME/ — FI~I+AIR BT B3R HHMEE  (ke/n®)
AL I EHH/ -FER (m)
ge - BEIMEE (n/s?)
Td%bo

(3) mEESHEXE
MEENEXR, AREMELACLII2FEHAMERELMCLIBE2GT S,
(a) MHBHBHEMR LB
FLFHS V> 2> o MBEGEARAPURBATEC R L IRBEAEL L. BNE
AHRHOPSFLER SV F AHBEANEIBRRETINBERECC L ZIENRER, UTOK
KHEZAoNhEY, |
(W/A2)?

Apl.cn=(l'"o.;\2)_-“——"10-8 (MPa)
2p
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i N
W . RHMESRE
A, ¢ LRI O FB I
A: | ZILBROWHER
Ta @ WHBEROEALINE (=A/AL)
P WHHEE
THD.
P = Pr (MR 0B 4)
o o RARIKER (kg/m®)
= pxet/on (ZHTEOHE)

Pie? + BHx 2 VKX —EE

(ke/s)
(n®)
(n?)
(=)
(kg/u®)

(1-2)°/(p (1-a))?

1/pxe? = X3/ (psa)? +
Py - BHERE
1/ on = X/ps + (1-X) 0«

(b) WA BRI

BEBE L OMBZZHHAMBERELT IS VETIMERENBERZ. BAHOHE
BEEEOEZERAVIUTORREGALNEY,

AP.co =(-w-)2-{ (—}—)ou - ( ! Yia}+ 1078 (MPa)
A £ m
Z T,
W I HE®EA (kg/s)
A . BT (n?)
Pn - WEREE (kg/n®)
1/pa= X3/ ps/a + (1-x)*/ 0 /(l-a)

(4) RIEDRE

T#Hs 4 Tv—r, AOFV 7 42, AR—BBIUV LS4 SV — P EZREMMARMREMY
ORI R L2ENEBLEEEZERT 2, RFENBARR., BEEREBXF LVWEMN O, ZHIER

BT FE S R SR E I TR® B2
(W/AW*

AP .o = K '¢zp|2'10-8

20«
T,

K : BT EEAR

W P FeVvALNOERER

Avw | FevRVOSHEBBER

P i ZHBERFEDEEHEER

pe L HRKOEE

(MPa)

(=)
(kg/s)
(n?)
(=)
(kg/n®)

Thb, _MHERFENREHERBRE R, HEHEFVERV S,

¢1.PI2 =1+ (pf/ps - 1)'x
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3.3.4 KA F e XY T 4EFN
() BERAKRHEEFV (377 e K4 FHEK)

BAFPRREELBEDZ0R], PHEHIAVFALNELBI2LDFHORTHE (77—
HHE) o Thi, RHAMOBANRNE TR EY (FEMILz v IV ERBERBHE T—KTHEW)
o THb, FHOKA FREGRBYZEFH I AV 7 4+ X 2KRDB D, ROZO2ORFM

RAHMANEHAAAT,
(a) Saha-Zuber = FA ¥
xeo = 0.0022 —— .20 ez7x10'0BE)
Pehes ar
q” 1
Xeq = —154- . (Pe>TX10'DHEE)
P heg Ve
ST
q” ! REH|IH (kcal/m?-s)
Pe ! BHOEBE (kg/m?)
hee @ ZRFETE S (kcal/kg)

Dw @ RAOFMWMEE (m)
ar ¢ BAHOBMEHAE (v®/s)

ver - AHITREEE (n/s)
(b) Levy-Dix =FA1®
q” e’ F
¥eo = = U e )
kL,
F = Ya*-Pr (0=Ys*<5 OHFA)
5{ Pr + In{1+Pr(0.2Ys*-1)) } ( 52Ye*<3004)

5{ Pr + In(1+5-Pr) + 0.5-In(Ys*/30) } (30<Ys* DFE)

Ys* = 0.010:(0 Dn-pe)® /1y
Q" T REHRFE (kcal/m?/s)
hee © ZHRBEH (kcal/kg)

c.’ T WABOETELHM  (kecal/ke/K)
AR #EEES (keal/n?/s)

T EHEER (kg/n?/s)
T BEER (-)

Pr: 73V rAE

c ! RE®RN (N/m)

Dy ¢ KNZFHEER (m)

Pr ! WHOER (kg/n®)

et BAAOHKWREE (N/s/o?)
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(@) Bz a0 71 LEE A7 4« OHER
BEHORNBEECREY (BHMz Y ¥V EREHBNEC—&TRY) Lo,
EHHAMOUHLT Y IV ENSREVHI AV F 4 XL QABHHOEBREE D >R 5 HE) 7
AUF 4 X RBERSLEZED, TETR X E X EEHIMAHENL LT,
Profile TitEF NI LBAREZMAAANRD,
Xe - Xea {1+ tanh(X /X es = 1)}
1 - Xea-f{ 1+ tanh(X/%Xea - 1)}
Xe= Xeqrexp(Xe/Xea = 1)
1 - Xearexp(Xe/Xea - 1)
(¢) X = X.- Xogexp(Xo/Xoa - 1)
(8) £A Ko 24U 7 4 HER |
HEYy AV F 4 HEA FPEREIEEARX LT ForFAE2HBAAE,
(a) HEFEEFIV
a =0 (x50)
_ X/Ps
T (- XYoo+ X/Ps
(b) ELArmand® FH'Y
a =0 (x=0)
_(0.833+0.167%)-X /P
T (- X))o+ X/Ps
(c) Zuber-Findlaye 73 (FY7 F7Fw P REFANE
a =0 (x=0)
X/Ps
* = Co-{(1 - XY/ petX/0s} *+ Vus/G (x>0)
ﬁﬁﬂax—y%ﬁgvyuyLﬁghnmﬁaomfﬁ\E&@Kﬁm%iénTM5ﬁ\
Ty UTFRETZOOEEMBATVE ! Y,

(a) X =

(b x =

(x>0)

¢

(x>0)

a

i) Co =1.13
Vs = K{o g (pe-p0ad/ 02320
K =1.18
i)Co = B{1+ (1/B-D* }
b=(ps/0)%!
g - X/Ps
X/os t (1-X) P
Ves = K{o g (0 0:)/ P2} 2°
K =2.9

3.3.5 MMKRBOHE (MCPROFMAE)
(1) CPR:*MCPRoOEZH'®
BEEAKOE T2 RS TV - b, BBED S BRBAOBBERHNE L EHNEMBA



JAERI—M 92—068

HhEws, CPR(Critical Power Ratios [RFRH NI E X, REBNEBRERREOL N
LOHTEEENDS, FLAHOBEAKLENLCPR2FMULA L &, ZOMBER/NERIEN
BAEOCPRA2MCPRMiniaun Critical Power Ratiov BU/MRAWAHIE VWS, BRHES
HEFOBRAHMOMCPROME, LLORNLABRE L ENRD S, COfE2R2, SLMCPR
(Safety Limit MCPR) &W o, ISk, BHEERCBIIRELARE(LTFEOMCPROZL
SAMCPRA2FML. BHAENBARKELAAMCPRZSLMCPR2 LA LD O %M
HIFRME(OLMC PR, Operating Limit MCPRY & 5,
(2) CPROFEHE
FBRAH NG, BAEAIFEGHEBV -7 BU38BH NN T 2ERMEE AL -HH
Rt THREEThS, HERNR, BEREH»SBBR~OBRBEERELC AR BT 5, B
FHI2 AV T4 X BRR AV 7 4)D, BEHBR>» S OBEBELOBKRE LT,
X.=x%.(Ls,D..,G,L,P,R, ...
EFEIh 5,
N G
X i BRZAVF 4, Lo BRE
D.: m#BFHER. G HEWRHK

L ! n#E, P I ROKEH
R R he—%v
TH b,
Tubb, AREABEH»SHE Lo THEMoSREBVT, REEBKAEUCZER AV 7 4 28
X . ThHB,

(8) BRZ7 AV 7 +HEK

BRAZAVF 4252 5#HEK & LT, CISE-4RX'Y, £FBiasiORN' D 2HAALN. 7,
A7 BROBECISEHER'C 'K L 2RA AV 7+ b ARETH B, T iTik, CISE-4R
LEEBiasi DR DOEREBFTH L,

(a) CISE-4

X, = a-LB . Ph
Le+b Pu
I N
a = 1/{1 + 1,481 X10"*(1-P/P.)"*G} (G=G*)
= (1 - P/P.Y/(G/1000)° 3 (G=G*)

G*= 3375(1 - P/P.)?
b =0.198(P/P - 1)* %Dy *G

P {RoFEH (MPa)
CP.iEREN (22.0878MPa)
P.:m#sEs X (m)
P.:aahBEX (m)
D.: KATMER (m)
G 'HEafRx (kg/m?-g)
TH5bH,
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(b) EiFBiasi D3\
100G <300 OIS
a-LB .Ph 1

Xer = T,+b P. R°S
A N
a=1.0
b = 1.048X107% Do *-G" ®-hes/H(P)

Thb,

300=G ODBA

Xo = Max(X o1y X c2)
a-LB Ph 1
Ls+b P, RUS

xc2=

T T
a = 1.468-F(P)/G'°
b = 5.707X107% Dy *- G/ hee

1 8.99X107%-P
H(P) = -1.159 + 0.149X10-P -exp(-1.9X10"'P) + [0+ 100.P°
F(P) = 1.064 + 0.1453X10-P -exp(-3.2X107'P)
P :ROFEH (MPa)
P.:BEREH (22.0878MHPa)
P! MBREZ (m)
Pu:AhBEZ (m)
Dy: RNEFEEE (m)
G ‘EHERE (kg/m%+8)
hee - HEEH (kd/kg)
R :AmAhe—%v /&Y
Th b,

(4) MC P R O #A{fi 5 &
Tl MCPREXROREKR LTHMET S,
Xo + Ahia/hes
Xe t Ahin/hes

TH =
o Ty

X, ‘BRAZIAVF 4

Xe s EWHmIAYT 4

Ahin st AO¥ 72— v 7 (kcal/ke)

hes : RRBEHR (kcal/kg)
B, BF ey ANOREMHH/ — FRIVTEML, FOLOROTHORNMIE LTMCPREZER

‘g-éo
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3.4 ERXFY—T 4N

EXA MY~ 7408 PLOBERM LEREECHT ZHEEBMLLE AV TH 5,
FLOBREHEL2EBTIHE, FLOERPEFINIBHACETIHRZIOT » 1 VI
TEUERD D, 7rANEHERRE RECERZBHBEEEE v/ 5 AHIST-BIREH WV 3,
FLOBEHEOERE., SBRHEORBABECHT HEHROP LB T, AP~ 74 it
haEnis, A, BR2Z2TBLL0L, HERREHELRET IHEG. BRIAFEBTIRTHD
EhhexAbPY=—7 74N EHIST-BRRa— FTHEL, RKOFLHBERHV 3,

3.4.1 EAPY—T»rANDT7 54—y}

REWIND IFILE

WRITECIFILE) HEADER,UDATE

¥RITE(IFILE) IGEOM,NREGI,NREGJ, NREGKB, (NMESHX(I), XX(I), I=NREGI),
(NMESHY(I),YY(I), I=NREGJ), (NMESHZ(1),ZZ(1), I=NREGKB), NTNUC,
L235,LXES, (NISOCI), I=1,NTNUC), NHYNUC, (THVNUC(1), AMASS(I),
I=1,NHVYNUC), NMAT, NGR, NGRT, JCALVD, MXYZF, MXYZC

IF ( JCALVD.EQ.0 ) THEN

WRITECIFILE) (MTNAME(I),1FORS(CI),VOLFS(I),VOLFR(I), I=1,NMAT)

ELSE

WRITECIFILE) (MTNAME(I), IFORSCI),VOLFS(I), VOLFR(I), (C(COEFF(J,N,K, D,
J=1,18),N=1,NGR),K=1,4), I=1, NMAT)

END IF
DO 100 NG = 1, NGRT
DO 100 KB = 1, NREGKB

WRITECIFILE) (P1E(NG,I,J,KB), I=1,NREGI), J=1,NREGJ)
100 CONTINUE
WRITECIFILE) NBATCH
[F ( NBATCH .EQ. 0 ) GOTO 120
DO 110 NB = 1, NBATCH _
WRITECIFILE) ((OCOM(J,1),J=1,18),1=1,2),N0OB,NOC,NSBSTP, (IDATE(D), I=1,2),
(PERIO(1), I=1,NSBSTP), (AYRPO(I), I=1,NSBSTP)}, ACPOW, AVFTPH,
AVMTPH,NOFCOR, (ID(J, 1), J=1,2), C(CLXYZ(K, J,N, 1D, K=1,2),J=1,3),
N=1,MXYZF), IFSAMECI), [=1, NOFCOR) , NOCCOR, ((IDC{J, 1), J=1,2),
(C(LCXY(K, J,N, 1), K=1,2),J=1,2),N=1,HXYZC), (CLOCZ(J, 1), J=1,
NSBSTP), (LCZ(J, 1), J=1,NSBSTP), I=1,NOFCOR)
110 CONTINUE
120 CONTINUE
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¥RITE(IFILE) NFE,NFT,NOT,NRKFMX, NRKIMX, NRKOMX

IF ( NFT .NE. 0 ) THEN

WRITECIFILE) ((FTCOM{(J,1),J=1,2),NREGKF(I),NREGK1(I), I=1,NFT), ({VOLF(K, 1),
((CTZINV(K,J, 1), J=1,NHVNUC), K=1, NREGKL(I)), I=1,NFT),
((MATSPC(J, 1), J=1,NREGKF(1)), I=1,NFT)

END IF

IF ( NOT .NE. O ) THEN

WRITECIFILE) ((OTCOM(J,1),J=1,2),NREGKO(I), I=1,NOT),
{MATSPO(K, 1), X=1, NREGKO(I)), I=1, NOT)

END IF

IF ( NFE .LE. 0 ) GO TO 999

DO 150 NF = 1, NFE

IF ( JCALVD .EQ. O ) THEN

WRITECIFILE) (IDENT(ID),I1=1,2),NFTYPE, (BURNUP(I),1=1,2), ((BURNUZ(J,K),d=1,2),
K=1,NREGK1{NFTYPE)), ((ZINV(J, XD, J=1,NTNUC), K=1, NREGK1(NFTYPE)),
STATUS, 1BCORP, (IDATEF(J),J=1,2),NLOAD,
(((LXYZF(J, 1,%),J=1,2),1=1,3),K=1,NLOAD),NHIS

ELSE

WRITECIFILE) (IDENTCI),I=1,2),NFTYPE, (BURNUP(1),I=1,2), ((BURNUZ(J,X),J=1,2),
K=1,NREGK1(NFTYPE)), ((ZINV(J,K), J=1,NTNUC), k=1, NREGK1(NFTYPE)),
STATUS, IBCORP, (IDATEF(J), J=1,2), NLOAD,
(((LXYZF{J,1,K),J=1,2),1=1,3),K=1,NLOAD), NHIS,
(ZUAF(K),K=1, NREGK1(NFTYPE)), (ZUF(K),K=1, NREGKI (NFTYPE))

END IF

IF ( NHIS .LE. 0 ) GO TO 150

DO 140 NH = 1, NHIS

IF ( JCALYD .EQ. 0 ) THEN

WRITECIFILE) NOB1,NOCI,NSBST1, (IDATEH(J),J=1,2),(PERIOI(J),J=1,NSBST1),
((PO¥Z(J,K),J=1,NSBST1),K=1, NREGKL(NFTYPE)),
((ZFTEMP(J,K),J=1,NSBST1),K=1,NREGKB),
((ZMTEMP(J,K),J=1,NSBST1),K=1,NREGKB), ACBURN,
(ZABURN(J), J=1,NREGK1(NFTYPE), NLOADH,
(((LXYZ1(J, 1,K),d=1,2),1=1,8),K=1,NLOADH)

ELSE

WRITECIFILE) NOB1,NOCI,NSBST1, (IDATEH(J),J=1,2),(PERIO1(J),J=1,NSBSTD),
((POWZ(J,X),J=1,NSBST1),X=1, NREGK1(NFTYPE)),
((ZFTEMP(J,K),J=1,NSBST1),K=1,NREGKB),
((ZMTEMP(J,K),J=1,NSBST1),K=1,NREGKB), ACBURN,
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(ZABURN(J), J=1,NREGK1{NFTYPE), NLOADH,
(CLXYZ1(J, 1,K),J=1,2),1=1,3),K=1,NLOADH),
((ZUA(J.K),J=1,NSBST1),K=1,NREGK1(NFTYPE)),
((ZV{J,X), J=1,NSBST1),K=1,NREGK1 (NFTYPE))

END IF
140 CONT [NUE
150 CONTINUE
939 CONTINUE

3.4.2 EAPY—-T »ANVDHE
EAM)V—Z » AN KEENIBEHOTHEZUTIRBRS,

RECORD 1: Header

HEADER File identification.
UDATE Date of the latest update of the file

RECORD 2: Geometry and miscellaneous data for diffusion calculation

[GEOM Geometry option. IGEOM is stored to the history file as a negative

integer.

= 1

1
WO o0 -] O 1 &~ O DO

il
p—
o

1-D
1-0
1-0
not
not
2-D
2-D
2-D
2-D
2-D
3-D
3-D
3-D
3-D

The absolute value of IGEQOM specifies the geometry option.
salb (X)

sylinder (R)
sphere (R}
available
available

slab (X-Y)
sylinder (R-2)
circle (R-6)
hexagonal (H)
triangular (H)
slab (X-Y-Z)
sylinder (R-8 -7)
hexagonal (H-Z)
triangular (T-2)

Note: BWR core calculation is available for |IGECMI=1,11,13.

NREGI Number of vertical regions

NREGJ Number of horizontal regions



NREGKB
NMESHX
XX
NMESHY
YY
NMESHZ
iz
NTNUC
L2335
LXES
NISO
NHYNUC
THVNUC
AMASS
NMAT
NGR

NGRT

JCALVD

MXYZF
MXYZC

RECORD

KTNAME

IFORS

VOLFS

YOLFR

RECORD

MTNAME

[FORS
VOLFS
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Number of planes

Number of mesh points for each vertical region

Region width for each vertical region

Number of mesh points for each horizontal region

Region width for each horizontal region

Number of mesh points for each plane

Region width for each plane

Number of nuclides

Position of 2%%0 in the depleting nuclide table

Position of '%Xe in the depleting nuclide table

Nuclide name

Number of heavy nuclides for inventory calculation

Position number of heavy nuclide in the heavy nuclide table

Mass of each heavy nuclide

Number of materials

Number of condensed energy groups of macroscopic cross section stored
in MACRO file

Number of thermal energy groups of macroscopic cross section stered in
KACRO file

Option flag for macroscopic cross section interpolation by moderator
temperature or void fraction

Maximum number of loading position for a fuel element

Maximum number of loading position for a control element

2-P: (1T JCALYD=0)

Material name on MACRO file

Option for fuel or non-fuel

Volume of cell (cm®) which is used to estimate power density
of the cell from the total power specified to the cell
Actual fuel volume fraction in the fuel element

2-B: (If JCALVD=1)

Material name on MACRO file

Option for fuel or non-fuel

Volume of cell (cm®) which is used to estimate power density
of the cell from the total power specified to the cell
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VOLFR Actual fuel volume fraction in the fuel element

COEFF Coefficients for the interpolation scheme representing void
feedback effect on macroscopic cross section change

RECORD 2.1: Thermal neutron flux for Xe correction

P1E Thermal neutron flux at each zone

RECORD 3: Control of operation

NBATCH Number of operation batches

RECORD 4: Operation record in & batch

OCOM Comments for an operation batch. An execution of the COREBN

code purses depletion during a batch in which no refuelling nor

withdrawal of control fuel element is permitted.

NOBM Sequential batch number

NOC Cycle number, one or more than one batches are included in
a cycle

NSBSTP Number of burn-up steps in the batch

IDATE(CL) Date of start-up

[DATE(2) Date of shut-down

PERIO Operation period for each burn-up step (hour)

AVRPO Average power for each burn-up step (M¥)

ACPOW Integrated power (M¥d)

AVFTPH Average fuel tempreture

AVMTPH Avreage moderator tempreture

NOFCOR Number of fuel elements in the core

D [dentification of each fuel element

Following six items specify the location of a fuel element in the core in terms
of "region”. Remind that a combination of a vertical region, a horizontal region and
a plane defines a zone in the 3-D diffusion calculation.

LXYZ(1,1,x,1) Starting region number for x-direction
LXYZ(2,1,x,1) Ending region number for x-direction
LXYZ(1,2,x,1) Starting region number for y-direction
LXYZ(2,2,%,1) Ending region number for y-direction
LXYZ(1,8,%,1) Node number of the element on the first plane



LXYZ(2,3,%,1)
[FSAME

NOCCOR
IDC
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Conversion factor for fuel volume in the core

Indicator for symmetric condition. If =1, the element is located at
the symmetric position of the previous element and excluded from the
actual calculation. The result of the previous one is duplicated,

If 90 rotstional symmetry is considered, the three succeeding elements
will have the non-zero value for this item.

Number of control elements in the core

Identification of a control element

Following four items specify the location of a control element in the core in

terms of "region” as used to specify the position of fuel element. The degree of

insertion is specified by LCZ;

LCXY(1,1,%,1)
LCXY(2,1,%,1)
LCXY(1,2,%,1)
LCXY(2,2,x%,1)
cLocz

LCZ

Starting region number for x-direction

Ending region number for x-direction

Starting region number for y-direction

Ending region number for y-direction

Control rod insertion depth. This item is not used in the calculation,
but as comment.

Node number on the first plane., [If the control element is fully

inserted, enter LCZ=1.

RECORD 5: Control for indivisual element

NFE
NFT
NOT
NRKFMX
NRK1MX
NRKOMX

Total number of fuel elements

Number of types of fuel element

Number of types of non-fuel element

Maximum node number through whole fuel elements

Maximum node number within active fuel part through whole fuel elements

Maximum node number through whole non-fuel elements

RECORD 6: Specification of fuel element type

FTCOM
NREGKF
NREGK1
YOLF
ZINY
MATSPC

Name of a type of fuel element

Number of nodes including non-fuel materal

Number of nodes with in active fuel part

Yolume of each node

Initial inventory of heavy nuclides for each node in active fuel part
Material number for each node. Msterial is numbered in the order
apearing in the array MTNAME in RECORD 2
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RECORD 7: Specification of non-fuel element type

OTCOM Name of a type of non-fuel element
NREGKF Number of nodes
MATSPO Material number for each node, Material is numbered in the order

appearing in the array MTNAM in RECORD 2.

RECORD 8-P: Information of a fuel element (If JCALVD=0)

IDENT Name of a fuel element

NFTYPE Fuel element type number which is the order appearing in RECORD 6
BURNUP(1) Average burn-up in M¥d/bundle

BURNUP(2) Average burn-up in 2°°U fraction

BURNUZ(1,X) Axial burn-up distribution in MW¥d/node/bundle
BURNUZ(2,K) Axial burn-up distribution in 23%U fraction

ZINV(J, KD Estimated current nuclide concentration of nuclide J in the node K
(x10%%atom/cm?®)
STATUS Status of fuel element

=NEW¥  fresh element
=CORE loaded in the core
=C0CL in cooling
=§AST waste (not used)
IBCCOR Status of burn-up correction
=0 no correction made
=1 corrected except nuclide concentration
=2 fully corrected
IDATEF(1) Date of initialization of record
1DATEF(2) Date of obsolete of record
Following items specify the loading loacation of the fuel element in the core at
the latest irradiation
NLOAD Number of load data in this fuel element
LXYZ(2,1,%x) Ending region number for x-direction
LXYZ(1,2,%) Starting region number for y-direction
LXYZ(2,2,%) Ending region number for y-direction
LXYZ(1,3,%) Node number of the element on the first plane
LXYZ(2,8.x) Conversion factor for fuel volume in the core
NHIS Number of blocks for the succeeding history records
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RECORD 8-B: Information of a fuel element (If JCALYD=1)

IDENT Name of a fuel element

NFTYPE Fuel element type number which is the order appearing in RECORD 6
BURNUP(1) Average burn-up in M¥d/bundle

BURNUP(2) Average burn-up in %°°U fraction

BURNUZ(1,K) Axial burn-up distribution in MWd/node/bundle
BURNUZ(2,KX) Axial burn-up distribution in 23°U fraction

ZINV(J. KD Estimated current nuclide concentration of nuclide J in the node K
(x10%*atom/cm?)
STATUS Status of fuel element

=NE¥  fresh element

=CORE loaded in the core

=C00L in cooling

=§AST waste (not used)
IBCCOR Status of burn-up cerrection

=0 no correction made

=] corrected except nuclide concentration

=2 fully corrected
IDATEF(1) Date of initialization of record
IDATEF(2) Date of obsolete of record

Following items specify the loading loacation of the fuel element in the core at

the latest irradiation
NLOAD Number of load data in this fuel element
LXYZ(2,1,%) Ending region number for x-direction
LXYZ(1,2,x) Starting region number for y-direction
LXYZ(2,2,x) Ending region number for y-direction
LXYZ(1,3,%) Node number of the element on the first plane

LXYZ(2,8,x) Conversion factor for fuel volume in the core

NHIS Number of blocks for the succeeding history records
ZUAF Axial distribution of historical average void fraction
ZUF Axial distribution of current void fraction

RECORD 9-B: Burn-up history (If JCALVYD=0)

NOB1 Sequential batch number
KoC1 Cycle number
NSBSTI Number of burn-up steps in the batch



IDATEH(I)
IDATEH(2)
PERIOL
POWZ
ZFTENP
ZMTENP
ACBURN
ZABURN
NHLOAD

LXYZ(2,1,%)
LXYZ(1,2,%)
LXYZ(2,2,%)
LXYZ(1,8,%)
LXYZ(2,83,%)

RECORD 9-B:

NOBI

NOC1
NSBSTI
IDATEH(1)
IDATEH(2)
PERIO!
POWZ
ZFTEMP
ZMTENP
ACBURN
ZABURN
NHLOAD

LXYZ(2,1,%)
LXYZ(1,2,%)
LXYZ(2,2,%)
LXYZ(1,3,%)
LXYZ(2,8,%)

LUAF
ZUF
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Start-up date

Shut-down date

Operation period for each burn-up (hour)

Power for each burn-up step by node

Average fuel tempreture for burn-up step by node
Average moderator tempreture for burn-up step by node
Integrated burn-up (M¥d/bundle)

Axial distribution of integrated burn-up (M¥d/node/bundle)
Number of loading data in each operation

Ending region number for x-direction

Starting region number for y-direction

Ending region number for y-direction

Node number of the element on the first plane

Conversion factor for fuel volume in the core

Burn-up history (If JCALVD=1)

Sequential batch number

Cycle number

Number of burn-up steps in the batch

Start-up date

Shut-down date

Operation period for each burn-up (hour)

Power for each burn-up step by node

Average fuel tempreture for burn-up step by node
Average moderator tempreture for burn-up step by node
Integrated burn-up (M¥d/bundle)

Axial distribution of integrated burn-up (MWd/node/bundle)
Number of loading data in each operation

Ending region number for x-direction

Starting region number for y-direction

Ending region number for y-direction

Node nuwber of the element on the first plane
Conversion factor for fuel volume in the core

Axial distribution of historical average void fraction
Axial distribution of current void fraction
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3.5 AAF—7

3.5.1 HLEBEFHEOANT—2

Followings are the specifications of the input required into FT05. Number of
entries required is enclosed by slashes for each block.

BLOCK 1 /120, 720/
0COM Comments for operation

BLOCK 2 Control for reactor operation /0,14,2/
NOB Batch number in cycle

NOC Cycle number

NOFCOR Number of fuel elements loaded in the core
NOCCOR Nuwber of control elements loaded in the core
NSBSTP Number of burnup steps (Enter 1 if ICAL#0 in BLOCK 2-1-1)
IDATE(!) Start-up date
IDATE(2) Shut-down date
IRESTO Option for a restart calculation
=0 No restart
>0 Restart problem. Information stored in FT13 and FT38 will be
read in.
IRES! Option for preparation for the next restart calculation
=0 No information will be written
>0 Information for restart will be written into FTL8 and FT93

ITCAL Option for fuel and moderator temperature
(not yet avialable, so always input 0)
ILCAL Option for the eigenvalue calculation after the interpolation process of

the last burn-up step of the batch
=0 No execution
=1 Execution. Dummy entry for burn-up step will be required.
ICFLOW Identify the fissile isotope to calculate power from fission
' =1 U-235
=2 Pu-239
=3 Select by material by BLOCK 2-3
1D1 Option to select diffusion coefficients in the SRAC macroscopic formulation
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and delayed neutron data written on macroscoepic file

=]1{ Use DI for all materisl

=|2] Use D2 for all material

=|3| Select D1 or D2 by material

< 0 Delayed neutron data will be calculated for kinetic calculation
1XK1 Option to select fission spectrum

=0 Use the unique spectrum which is taken from the first material

positioned in the sequential file of DD name FT31

>0 Use material dependent spectra
AVFTHP Average fuel tempreture (K)
AVHTHP Average moderator tempreture (K) or void fraction (see BlocK 5-1)

BLOCK 2-1 Required if ITCAL>0 (not vet available)
BLOCK 2-1-1 Control for reactor operation and calculation cption /0,8,8/

ICAL Calculation option
=0 Core burn-up calculation
=1 Haling calculation {Incremental burnup calcultion mode. Target
eigen value must be specified at TKEFF in this BLOCK)
=2 Haling calculation (Eigen value calcultion mode. Incremental burn-up of
an operating cycle must be specified at DELTAE in this BLOCK) |
=3 Haling calculation (Eigen value calcultion mode. Average discharged
burn-up must be specified at TGTBRN in this BLOCK. This option is only
for 3-D calculation)
ICALVD Option to execute thermal hydraulic calculation
=0 No execution
=1 Execution
IPMAX Limit value of void-power iteration.
IMCAL Option to specify interpolation scheme of macroscopic cross section
=0 Linear interpolation
=] Quadratic interpolation
1POPT Option to select iteration information print out
=0 No print
=] Print out on device number 88.
NTEMPF Number of fuel tempreture (K) in a table
NTEMPM [f ICALVD=1, number of moderator void fraction in a table
1f ICALVD=0, number of moderator temperature in a table
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I1ITF Flux initialization option
=0 Initialize only at the first time
=1 Initialize at each burnup step

EPSP Convergence criteria for relative power change in the void-power iteration
OMEGA Factor for power extrapolation calculation (O<w<l)
TKEFF Target value of an effective multiplication factor for Haling calculation

(Used for incremental burn-up calculation mode specified by ICAL=1)
SEK Burn-up correction factor (Sex) for incremental burn-up calculation mode of
Haling calculation
DELTAE Incremental burn-up of the operating cycle (day)
(Used for incremental burn-up calculation mode specified by ICAL=2)
TGTBRN Target average discharged burn-up (M¥d/bundle)
(Used for eigenvalue mode specified by ICAL=3)

BLOCK 2-1-2 Required only in the case of ICAL=3 /NRK1MX/

ITGTSW Option to select axial nodes to calculate bundle average discharged burn-up
=0 Not take into consideration
=1 Take into consideration
BLOCK 2-1-3 Fuel tempreture table /NTEMPF/
TEMPF Fuel temperature (K)
BLOCK 2-1-4 Moderator void fraction table. Required if ICALVD=1 /NTEMPM/
TEMPM Moderator void fraction
BLOCK 2-1-5 Moderator tempreture table. Required if ICALYD=0 /NTEMPM/
TEMPM Moderator tempreture (K)

BLOCK 2-1-8 CPU time limit for the entire job. Required if IRES1#1 /1/

ICPUMX CPU time limit for the entire job (min.). If restart file is needed, set
this itet less than that implied in JCL card.
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BLOCK 2-2 Required if [IDIl= 38 /NMAT/
IXYZ(I), I=1,NMAT

Selection of diffusion coefficient for each direction in 3-D
calculation by material is specified by IXYZ as following:

vertical  horizontal axial

IXYZ Dx Dy Dz
=1 DI b1 D1
=2 D2 b1 D1
=3 D1 D2 D1
=4 D2 D2 01
=D D1 D1 D2
=6 D2 0l 1)/
=7 D1 D2 D2
=8 b2 D2 D2

Note: NMAT is number of materials which is kept in the history file

BLOCK 2-3 Required if ICFLOW=3 /NMAT/

ICFL¥MCI), I=1, NMAT

BLOCK 3

PERIC

BLOCK 4

AVRPOW

Selection of fissile isotope by material
=1 U-235
=2 Pu-239

Operation period /NSBSTP+ILCAL/

Period of each burn-up step {unit:hour),which is not used when ICAL%0

1f ILCAL=1, an additional dummy entry is required

Average reactor power /NSBSTP+ILCAL/

Average reactor power of each burn-up step (M¥)

Note: If any symwmetric core geometry is considered, enter the power of the
volume under calculation. For example, a half of core is solved, enter half
of reactor power: and in 2-D calculation, enter the power divided by the

effective core height.
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BLOCK 5 Fuel loading. Repeat NOFCOR times

BLOCK 5-1

1D

LX(1)

LX(2)
LY(1)
LY(2)
LZ(1)
ITENP

A fuel element | /A8,8,0/

Identification of the fuel element named in the history file

Following five items specify the location of fuel elements in the core
in terms of "region”. Remind that & combination of a vertical region, a
horizontal region, and a plane defines a zone in the 3-D calculation. The Z
position of the element is expressed in a different way. Normally the first
node of an element is located on the first plane which denotes the first
mesh in the Z direction of the 3-D core (LZ(1)=1). If a control element is
partially withdrawn from the core, a certain node number greater than one
has to be given to LZ(1). Of course, LZ(1)=0 or =-1 is also accepted so as
to indicate the reverse movement. Remind that any movement can be expressed
by an integer as the node is numbered to be an interval of uniform mesh.
The axial length of any movable element is not necessarily longer than the
core height. The vacant space after movement may be filled by some non-
depleting material like moderator as occurs in the actual reactor. In I-D
and 2-D calculation, LZ(1)=1 should be entered.
Starting region number for x-direction
[f more loading position data is required, enter negative value and feed
BLOCK 5-1-1 after this record.
Ending region number for x-directrion
Starting region number for y-direction
Ending region number for y-direction
Node number of the element on the first plane
Selection of fuel tempreture and moderator void fraction/temperature are
specified by ITEMP as follows

ITEMP fuel temp. moderator temp. or moderator void
0 BLOCK 5-2 Block 5-3 Histoey file
-1 Average value Average value History file
-2 Biock b-2 Average value History file
-3 Average value BLOCK 5-3 BLOCK 5-4
-4 Average value Average value Average value
-5 BLOCK 5-2 Average value Average value




History file : Use the current moderator void fraction from history
file.
[FACT Conversion factor for the fuel volume in the core
=0 or =1 same
=N N times of the volume under calculation
Note: When the center of an element coincides with the center of symmetry,
the actual volume of the element must be N times of the volume under
consideration, '
IFSAME  Indicator for symmetry
=0 Independent fuel element
=] Dependent fuel element which is located in the symmetric position to the
previously specified fuel element. This element is excluded from the
diffusion calculation, but the results for the corresponding element will
be duplicated, [f 80 rotational symmetry is considered, several set of
three succeeding elements may have [FSAME=1
Note: In the case of B¥R core calculation, LX(1) must be equal LX(2), LY(1)
must be equal to LY(2) and LZ(1) must be equal to 1.
BLOCK 5-1-1 Additional loading position data /4/
LX(1) Starting region number for x-direction
If more loading position data is required, enter negative value and feed
BLOCK 5-1-1 after this record.
LX(2) Ending region number for x-directrion
LY(n) Starting region number for y-direction
LY(2) Ending region number for y-directrion
BLOCK 5-2 Required if ITEMP=0, -2 or -5 /NSBSTP1*xNREGKB/
ZFTEMP  Fuel temperature (K) for each burn-up step averaged at each core height
Note: NREGKB=1 in 1-D and 2-D calculaiton. NSBSTP1=NSBSTP+ILCAL
BLOCK 5-3 Required if ITEMP=0 or -3 /NSBSTP1xNREGKB/
ZMTEXP  Moderator temperature (K) for each burn-up step averaged at each core height.

JAERI-M 92-068

Note: Average value : Use the average value entered in BLOCK 2
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BLOCK 5-4 Required if ITEMP=-3 /NSBSTP1xNRK1MX/
Al Moderator void fraction for each burn-up step averaged at each node.

BLOCK 6 Loading of control element. Repeat NOCCOR times. If NOCCOR=0, no entry is
required for this block. A control element does not contain depleting
material. If a control element with follower fuel is treated as a fuel
element, it has to be specified in BLOCK 5. Such an element can be treated
as two elements; the fuel part (follower fuel) is specified in BLOCK 5, and
the absorber part is specified in this BLOCK.

BLOCK 6-1 /A8,4%, A8, 4,NSBSTP+ILCAL/

10C I[dentification af a control element

MATNOC  Type name of the control element. Type name is one of the array OTCOM in
Record 7 of the history file.

LCX(1) Starting region number for x-direction. If more loading position data is
required, enter negative value and feed BLOCK 6-1-1 after this record.

L€X(2) Ending region number for x-direction

LCY(1) Starting region number for y-direction

LEY(2) Ending region number for y-direction

CLOCZ(I) Position (cm) for each burn-up [=1,NSBSTP+ILCAL.
This item is not considered in the calculation, but stored in the history
file like comment

BLOCK 6-1-1 Additional loading data f4/

LCX(1) Starting region number for x-direction. If more loading position data is
required, enter negative value and feed BLOCK 6-1-1 after this record.

LCX(2) Ending region number for x-direction

LCY(1) Starting region number for y-direction

LCY(2) Ending region number for y-direction

BLOCK 6-2 Required only for 3-D calculation /NSBSTP+ILCAL/

LCZ Node number of the element on the first plane

C.f. LZ(1) in block 5-1

Note: If the control element position should be recorded in the history file
even in 2-D calculation, enter blank value of MATNOC, then control
element will be excluded from the diffusion calculation.
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BLOCK 7 Loading of non-fuel element and material

BLOCK 7-1

MATNO

BLOCK 7-2

i1
[2
[3
14
[5

Material specification / A8/

Type name of the non-fuel element. Type name is one of the array OTCOM in
RECORD 7 of the history file.

Automatic allocation of the first material to all zones in the reactor is
taken. BLOCK 7-2 data for the first material is not needed. This alloca-
tion may be overlayed by the succeeding material specifications

Loading position /5/

Starting region number of position by x
Ending region number of position by x
Starting region number of position by ¥
Ending region number of position by ¥
Node number on the first plane

Repeat BLOCK 7-2 until [1=0 is encountered
Repeat BLOCK 7 MATNO=blank is encountered

Note: These loading data are first processed and secondary processed fuel element

loading data and finally processed control rod loading data

BLOCK 8 General control of CITATION routine

CARD 1: 001

CARD 2: Control Options (2413)

NGC1
NGC2
NGC3
NGC4
NGC5
NGCB
NGC7

=0
Restart option. Set by the code.
Option to write data on logical device 13 to permit restart. Set by the code

Option to write neutron flux map on [/0 logical device 9 if >0
Option to write power density map on [/0 logical device 32 if >0, and also
the heat-to-ccolant map if >1 provided each is edited.



NGC8

NGCS

NGC10
NGC11
NGC12

NGC13
NGC14
NGC15
NGC186
NGC17
NGC18

NGC19
NGC20
NGC21
NGC22
NGC2Z23
NGC24
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Option to write point neutron source (space-energy) on logical device 17
(see GLIMG on card 5 of 001)

Adjoint indicator, enter =1 if an adjoint calculation is required,.

In this case enter negative value on 1Dl in BLOCK 2.

Residue calculation option. If >=0, values of the multiplication factor and
the relative macroscopic absorption cross section, each of which minimizes
the sum of squares of the residues of point neutron balance equatioins, are
obtained after termination of each eigen value problem. [f <0, this
calculation is not done.

=1 (punch 1 always)

CARD 3: Edit options (2413)

In the description below, the option will exercised if the input number is >0

IEDG1
[EDGZ
[EDG3
TEDG4
1EDGS
IEDG6
[EDGT7
IEDG8"
1EDGS
1EDG10
1EDG11
[EDG12

Print iteration data each mesh sweep.

=0

Print macrooscopic group-to-group transfer cross section
Print macroscopic reaction rate cross sections

Print gross neutron bslance over system by group

Print gross neutron balance by zone by group

Print zone average flux values by group (IEDGB=0)
Print point flux values by group

0

Print zone average power densities

I



IEDG13
[EDG14
IEDGI1S
IEDG16
IEDG17
IEDG18
IEDG19
[EDG20
IEDGZ1
[EDG22
IEDGZ23
[EDG24
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Print relative power density traverses through peak
Print point power densities

=0

Print point neutron densities summed over energy

Suppress print zone placement on fine mesh for 3-D case

CARD 4: General iteration count and machine time limits (2413)

The first numbers on this card are the iteration count limits for the various loop

calculations. Problem are terminated when the iteration count reaches the limit and

the calculation proceeds as per NGCI5 (see CARD2). For a static problem (no depeletion

r dynamics) only ITMX1 and ITMX19 are applied

ITHX1
ITMX2
ITHX3
ITHX4
ITHXS
ITHX6
ITMX7
ITHX8
ITMX9
ITMX10
ITHX11
ITHX12
ITHX13
ITMX14
ITMX15
ITHX16
ITHX17
[THX18

Any initial eigen value problem (static problem or initialization) <200>
All other eigenvalue problem <100>

(suppressed)

(suppressed)

(suppressed)



ITHX19
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Machine time limit (60min). I[f restart file is needed, set this item less
than implied in JCL card.

CARD 5: General restraints (6E12.5)

Any calculation will be terminated if the following restraints are not met,
excluding GLIMS

GLIMI1
GLTM2
GLIM3
GLIM4
GLIM5

GLIM6

Maximum myltiplication factor <1.5>
Minimum multiplication factor <0.5>

(suppressed)

Factor applied to neutron productions for generating a fixed source file,
see NGC8 <1.0>
(suppresssed)

BLOCK 9 Description of the neutron flux problem

CARD 1: 003

CARD 2: General description (2413)

NUACI
NUACZ

NUAC3
NUAC4
NUACS
NUACB

NUACT

NUACS

=0
[nitialization of the flux for the first problem, applicable only for a

" restart calculation, NGC2.NE.O

=0 use available flux, multiplication factor and acceleration parameters
from the previous problen

=] use only flux from a previous calculation

=2 use built in initialization porcedure. For continuation of a statics
problem (NGC2<0), This number should be 0.

Geometry option. Set by the information in the history file.

Indicator of two-dimensional diagonal symmetry (on plates if 3-D); if >0,
there is symmetry about the diagonal starting at the upper lefthand corner
and there are the same number of rows and columns; if <0, there is inverted
diagonal symmmetry. Set to 0 if NUACl1=-1. |



NUACS

NUAC10

NUACI1

NUAC12

NUACI13

NUAC14

NUAC1S

NUACIG

NUACL7

NUACIS
NUAC18
NUAC20

NUAC2]
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Indicator of two-dimensional symmetry along column slices for 3-D problems

only

Left boundary condition (always required)

=-1 periodic (implemented for geometries given by NUAC5=1, & , 8, 11 and 12,
left to right boundary closure only)

= 0 extrapolated

= 1 reflected

Top boundary condition

= 0 extrapolated

= 1 reflected

Right boundary condition (always required), set to -1 if NUACIl is -1

0 extrapolated

1 reflected

2 90 degree rotational symmetry (right to bottom boundary, slabs only)

n

3 inverted reflection (180 degree rotational symmetry, slab only)
Bottom boundary condition (required for 2-D)

0 extrapolated

1 reflected

2 80 degree rotational symmetry, triangulars

Front boundary condition (required for 3-D)

= 0 extrapolated

= 1 reflected

Back boundary condition

= 0 extrapolated

= | reflected

Number of zone to be an initernal balck absorber and to have the non-return
boundary condition applied at its edges (see XMIS2 of CARD 4; this zone will
be black to all groups unless additional data are supplied)

Option to allow negative neutron flux if >0

Override use of Chebychev polynomials in adjusting the parameters if >0
Line relax only on rows if »0; if -1, force alternating direction line
relaxation on rows and columns, and also fore and aft for 3-D; if -2, use

only on rows and columns. When left unspecified, the code selects line
relaxation on rows only with one inner iteration for all poeoblems involving

upscattering, otherwise three inner iterations for 3-D problems without 1/0
and five with data 1/0 during iteration, and alternating direction line

relaxation for all 2-D problems



NUAC22
NUACZ3

NUACZ24
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Specified number of inner iterations, normally not specified (see NUACZ0

above)

CARD 3: Iteration convergence criteria (6E12.5)

EPSII

EPSIZ

EPSI3
EPS14
EPSI®
EPSI6

CARD 4:

XMISI1

XMIS2

Maximum relative flux change for the last iteration of each initialization
eigenvalue problem <0.0001>

Maximum relative change in the eigenvalue for the last iteration of eigen-
value problems. This applies to the multiplication factor calculation, and

the direct buckling or 1/v search parameter. <0.00001>

Miscellaneous data (6E12.5)

External extrapolated boundary constant (-D/¢xd¢ /dx)

>0 Specifies the constant for all extrapolated boundaries (see NUACII-16)
for all groups

<0 This is the total number of energy groups (negative) and other cards are
to follow this card which give the extrapolated boundary constants for
problem boundaries beginning with those for all energies for the left
boundary (BE12.5); thus data is required for only the left and right
boundaries for 1-D problems, four boundaries for 2-D, and for six boun-
daries for 3-D problems. For the periodic boundary condition, NACl1=-1,
skip the left and right boundaries

=0 The code will use the built-in value for all extrapolated boundaries
<0, 4692>

Internal black absorber boundary constant (-D/¢xd ¢ /dx)

>0 The constant for all groups applying to zone NUAC17
<0 This is the total number of energy groups {negative) and other card(s) is

to follow, after any required above, which gives the internal black
absorber boundary constants for each energy and group (6EI12.5). Any zero
values indicate that the rod condition is not to apply to that group.

=0 The code will use the built-in value for all groups and the absorber will
be black over all energy
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XM1S3 Core power level set by the code

XM154 Conversion factor, ratio of thermal energy to fission energy
(XMIS3 is divided by this, normally <1.0) <1.0>

XM1S5 Fraction of the core considered; the mass balances sare divided by this
number and XMIS3 is multiplied by this number <1.0>

XM1S6 Initial overrelaxation factor, normally calculated by the code and not

specified here <0.0>
BLOCK 10 Buckling specification
CARD 1: 024
CARD 2: Indicator, IND (I3,ES.0)

If IND = 1, specify a constant buckling in columns 4-12(E9.0) on this card and no

additional data is required

if IND = 2, specify values of group dependent buckling starting with CARD 4. In
this case the KMAX value in Section 008 must be proper.

If IND = 3, specify two zone numbers on CARD 3 followed by the group dependent
buckling on CARD 4 which will apply to the set of consecutive zones specified on CARD
3. Continue with CARD 3 and CARD 4 for as many zones as required. A blank card (zero
zone number) must be used to end this data.

BLOCX 11 Termination of input

CARD I: 998



JAERI-M 92—068

3.5.2 MANUHEEBOANT—7S

Followings are the specifications of the input required into FT51. Number of

entries required is enclosed by slashes for each block.

CARD 1

TOTPO¥
WIN
FRB
PRES
HINCHN
PINCHN

CARD 2
NBUNDL
NROD
DELTZ

CARD 3
FAREA
DH
PH
PY

CARD 4
FAREAP
OHP
DELTZP

CARD &

FAREAU
DRU

DELTZU

/6(E10.0,2X)/

Core thermal power (M¥)

Core flow rate (t/hr)

Bypass flow rate (-)

Core system pressure (MPa)

Core inlet specific enthalpy of the coolant (kcal/ks)
Heat generation rate in the in-cahnnel flow area (-)

/2(15,5X),E10.0/

Nugber of fuel bundles loaded in the core (-)
Number of fule rods in one fuel bundle (-)

Height of one axial node (m)

/4(E10.0,2X)/

In-channel flow area of the bundle (m®*/bundle)

Equivalent hydraulic diameter of the in-channel flow area (m)
Heated perimeter of the in-channel flow area (m)

fetted perimeter of the in-channel flow area (m)

/3(E10.0,2X)/

Flow area at the upper gas plenum part {(m®/bundle)
Equivalent hydraulic diameter of flow area at the upper gas plenum part (m)

Height of the upper gas plenum part (m)

/3(E10.8,2X)/

Flow area from the gas upper plenunm to the exit of fuel bundle (m*/bundle)
Equivalent hydraulic diameter of flow area from the upper plenum to the exit

of fuel bundle (m)
Height from the upper gas plenum to the exit of fuel bundle (m)
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CARD © /E10.0/

FAINL Flow ares at the inlet of fuel bundle (m?/bundle)

CARD 7 /4(E10.0,2X)/

FAORF1  Equivalent flow area at the inlet orifice (typel) (w®*/bundle)
FKORF1  Pressure drop coefficient of the inlet orifice (typel) (=)
FAORF2  Equivalent flow area at the inlet orifice (type2) (m®/bundle)
FKORFZ  Pressure drop coefficient of the inlet orifice (type2) (-)

CARD 8 /4(E10.0,2X)/

FALTPL  Equivalent flow area at the lower tie plate part (w?/bundle)
FELTPL  Pressure drop coefficient of the lower tie plate (-)
FAUTPL  Equivalent flow area at the upper tie plate part (m®/bundle)
FKUTPL  Pressure drop coefficient of the upper tie plate (-)

CARD 9 /2(E10.0,2X)/

FASPCR  Equivalent flow area at the spacer position {(m%/bundle)
FKSPCR  Pressure drop coefficient of the spacer (-)

CARD 10 72413/

IORFTP(1), I=1,NOFCOR
Orifice type number for each bundle. The code can treat only two types of
the inlet orifice
CARD 11 /18/
NSPCER  Number of spacers for a fuel bundle

CARD 12 72413/

NPSPCR(I), I=1,NSPCER
Axial position of the spacer. The position is specified by the node number.

The top axial node number is 1 and the ‘bottom axial node number is NRKIMX.
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CARD 13 /215/

ITHDTL Option to output detail information
=0 Omitt the detail information
=1 Qutput the detail information
IDBGTH Option to output debug information
=0 Omitt the debug information
=] Output the debug information

CARD 14 | /315/
[SY Option to select the sub-cooled void correlation
=] Saha-Zuber
=2 Levy-Dix
1BQ Option to select the correlation between flow quality and equilibrium
quality

=1 tanh function type
Xe = Xear{ 1+ tanh(X /Xy - 1)}
1 - Xeq+f 1 +# tanh(Xo/%ey - 1)}
=2 exp function type 1
Xe = Xeavexp(Xe/Xeg - 1)
1 - Xeqrexp(Xe/Xea - 1)
=3 exp function type 2
X = Xo- Xearexp(Xe/Xea = 1)
IvQ Option to select the void-quality correlation

X =

X =

=1 Homogeneous flow model

_ X/0,

T - x)eet X/0a
=2 modified Armand

_ (0.833+0.167X%)-X /P,
T - X)eet X/Pe

o

a

=3 Drift flux model

. = X/0s
Co-{(1 - XM Ps+X/Ps} + Vus/G
€o =1.13
Ves = K{o g (pe-0s)/p(2}" 28
K =1.18
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=4 Drift flux model
X/ps
Cor{(l - XX/ pstXx/ps} + Veu/C
Co = B{1+ (1/8-D*}
b=(ps/Pe)!
X/

a =

X/pa t (I‘X)/pf
Ves = K{o g (pe-0:)/ p2}0 28
K =2.9

3.6 MENEREMT— Ty POAV NG

SRACZ— FCHRBEh-EHAMBRZ, PISY » A VO THEHME N 5, COREBNR=
— PR, BEHBE(TAREE)2EE LABRTRESEHEORRE L., BHRKERSE
Bo— FHIST-BRRE X VIESEH 7 r A VREHBRLTCHVE, RFEFEOHFER, SRACT —
FelERSh-EHNMERRE., BHT SUFEILNRBIAVAZT PIST7 » 4 W IIEM
EhTVd, AVARZREITAIBNFTRIROELEEK]REZ D 2,

AV RZORI ¢ TIFMEBNC

BINF EEORF,

POXNF EEDOEEFE,

MIXFE I BBEER2RTXE (1,2,...,9,4)

HANTE  KREHMEBE., A3HBEM XA FERRTXE (1,2,...,8,4)
BENF Iz AAF—HEBE2RTXE (F: &&EFE, T: #E., A 28,
BOXF BEAFy 7TERTXFE (0,1,2,...,98,4,8,C,...)

BIXF =1, eV PHMERTHH L E2RT,

HMEXF I xar¥— Ay v 2 2R TEXE (0: HROEHEE, 2 FAERE),

H1~AXFHRSMC2— FEAREETT Ay~ 2RO LEMXENF EMRN S,
LidoTs SRACT— FR BB FHREHROERZCREBNI - FTCHVAEE, I
M3, ANFHOER%KR2EZREANT Y~ 2 BL2BETILEND B,

BALAOKWERO A Vv 14, SRAC2— FCHRELAAMEDOETETHYVS,

B ORA PEEA R L ANERELESTHARGB. 1.228H)0 BB 2RD 5K
Wi, BAEABROBMINF— 52y PO AV RAZR, LOBUBHBBEETFLILEZILW,
HLH, 5.128H0C &,
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3.7T 7 y 4 MiRE

COREBN-B¥RZ — F Tk UTFO 7 r A VR EHT B,

DD ] = va—F7 43— b
FTOIFO0L R Z 59w F7 54N, HEHELE ¥BS
FTO2F00] R 2 93w F 77 AN, BHUIE VBS
FTO3F001 R 2 3w F 7240, BEELE VBS
FTO5F001 AHF—% FB
FT06F001 HAH (AAF—2BLUVYARAFAA 9w t—Y) FBA
FTOSFO01 AT H OEH A (BLOCKBDNGCETHRE) _ VBS
FTIOF00l 223 v F 7 74N, BEHLE YBS
FTIIFO0l 223 v F7 v AN, HEBLE VBS
FT13F001 Y A% — + 7 » 4 % (IRESTO>1% 7z 2 [REST>1D B A ) VBS
FTI4F001 < 7 oimBE2BMAT IR I3 v F 7 v A Ny BRI HE VBS
FT15F001 HHMIBXOBKBERWMIAAI I v F7 740, HRHSLE VBS
FTI6F001 R Z 5w F7 4N, BEAE VBS
FTI9F001 R Z 3w F 774, HEHE VBS
FT26F001 A 27 3 v F7 7 4 (IRESO>00 B4 H) VBS
FT31F00] BCDZ7 #— < v bR I B 7 uliHBEBHAN. FBLH FB 80 3200

FT50F001 ZHEHEFE
FT51F001 #MANHERANFT— %
FT88F00] #HEERHN (BAFPHELHNIHBEORNEKER)

FT89F001 2273 v F7 74N, BEBELE VBS
FT90F001 < Z uWiBBAHNERARZ S v F 7 40, FRLERE VBS
FT91F001 A2 3 v F7 7 AN, BHIHE VBS
FT92F00! WHMDOEA PN —T7 74NV, BHIE VBS
FT93F00! HEHEO L APV —T 74N, BRILE YBS
FT94F001 CITATIONANF — S BMH R 2 59 FT7 v 40, BHEHLE FB 80 3200
FT95F001 223w F 774N, HELE FB 80 3200
FT96F001 22 3w F 74N, BRELE VBS
FT97F001 A2 F o F 7 74N, BHRLHE VBS

FT98F001 Y A% — b7 v 4 4 (IRESO>0F i\ IRESI>1DOR M E) VBS
FT99F001 #HEERMD
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(1

(2)

(3)

(4)

(5)

(6)
(M

(8)

3.8
(1)
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A EOHBRB ICEREH
BWRELOBBMAAHER, —RITAF7THEFKE, ZRIXZAI 7HFE, =ZRthex
'/ ﬁ‘%'@d)&ﬂﬁﬁf‘%éo
COREBNZ — F—HOEZHF R, BEPIEM OB AL VEETR L TO s BEEH

EHROETH B,
BAZ--EY0ORET 2N ¥—1k, 2%50x LT 194KeV/fission, 2°°Puiz 3
L C201KeV/fission& LT W %,
BTHEHEOBER 7y 7HRE, FLORBEHERAVI2ZCOBHNYHEHLT
EETRTREREL IV,
YAI—rHEHOZ y AR VASY— L VAF—SOANERTFREHASI L Z,
JAS— P+ T 7 ANDRy 7T v 7RERLTHELIENEET LY,
BWRELOHBLEBVWT, BAEO—20HBR—>2OBNEEGHREIHIET %5,
REMOKOPOEBEFAUBE A T2ERTBILRED, B#MANAREM
B OELTHMYVESCENRARETH 3 (R, ABABSHOZ &),

EZ MY =7 A NHOBBEEOSMAEL, X OKd/elenent(BH TV A}
PHBT A/~ OREBIEE) 5, Md/node/bundle(—> O BH HE & & & #HEK
TAEAMOE / —~ FOBBEEIREFE L o,

JILRCEREROE L
JCLD #i

BWREFLOHal ingBEH T[T 3ILK—BIERLTRRT,



JAERI-M 92—068

TL{10) W(B) C(8) ECI0) EC3) NGT MSGCLASSCX)
Irx xxxxxxxx POS T0 PS FILE STEP X¥arxxskXaaixZXafars XX dILXTXXXLINLKREX
FIHIST? EXEC LMGO,PHM=HIST3, LM="J4244 .B.CRBNBWR3"
JIFT06F0O01 DD DUHNY
J1/FT11F001 DD DSN=&%PSLIB,UNIT=WK10,015P=¢(,PASS) , SPACE={(TRK, (10,100}
[ISYSIN DD =
99 0 11 { PDS 7O PS
IE]
713 xxxxxxx* COREBURN STEP XxrxrrxsrxrxrXRAXAXXALTXNLXA XL KAXRXKKLEXREED
//CRBN  EXEC LMGOD,PNM=CARBN3,LM="J4244.8.CRENBWRS”
JJFTORFOOT DD SYSOUT=%,0CB=(RECFM=FBA,tRECL=137,BLKSLZE=19043}
J/FTOTFOOY{ DD SYSOUT=x,DCB={(RECFM=FBA,LRECL=137,BLKSLZE=19043}
//FTO1FOQ! DO SPACE=(TRK,(30,10)),UNIT=WK10
[{FTO2FQ01 DD SPACE={TRK,(30,100},UNIT=WK1D
JHFTC3F001 DD SPACE=(TRK, (30,100}, UNIT=WK10
//FTO0SF001 DD SPACE=C(TRK,(30,10)),UNIT=WKiD
TIFT10FQ01 DD SPACE=(TRK,(30,13)),UNIT=WK10
JIFT11F001 DD SPACE=CTRK,(50,20)) ,UNIT=WK10
J/FT14F001 DD SPACE=(TRK,(30,100) ,UNIT=VK10,

X DCB=C(RECFM=VBS,BLKSIZE=32760,LRECL=X, BUFNO=1)

JIFT1SFO01 0D SPACE=(TRK,(60,20)),UNIT=WK10, )

i DCB=(RECFM=VBS,BLKSIZE=32760, LRECL=X,BUFNDO=1)

/IFT16F001 DD SPACE=(TRK,(30,10)) UNIT=¥WK10,

i DC8=(RECFM=VBS,BLKSIZE=32760, LRECL=X ,BUFNDO=1)

{IFT19F001 DD SPACE=(TRK,(30,10)) UNIT=WK10,

1 DCB=(RECFM=VBS,BLKSIZE=32760, LRECL=X,BUFNC=1)

{IFT20F001 DD SPACE=(TRK, (30,102, UNIT=WK10,

X DCB=(RECFH=VBS,BLKSIZE=32760,LRECL=X BUFNT=1)

JIFT26F001 DD SPACE=(TRK,(30,10)),UNIT=¥K10,

I DCB=(RECFH=VBS,BLKSIZE=32760,LRECL=X,BUFNO=1)

/IFT31F001 DD SPACE=(TRK,(30,10)) ,UNIT=WK10, -

I DCB=(RECFM=FB,LRECL=80,BLKSIZE=32000,BUFNO=1)

L POWER FILE ------r-wsvrrmmmmm s mmmmmmm oo o o
JIFT32F091 DD SPACE=(TRK,(30,10)),UNIT=WK10,

1 DCB=(RECFH=VBS,BLKSIZE=32760,LRECL=X,BUFND=1)

I D T e

{/FT89FO001 DD SPACE=(TRK,(30,10)),UNIT=WK10
F/FT90FQ01 DD DSN=&ZPSLIB,UNIT=WK10,DISP=(0OLD,PASS)
IIFT91F001 DD SPACE=(TRK, (10,102}, UNIT=WK10,
I ’ DCB=(RECFM=FB,LRECL=80,BLKSIZE=32000)
FIFT94F001 DO SPACE=(TRK,(10,10)),UNIT=WK10,
Sy DCB=(RECFM=FB,LRECL=80,BLKSIZE=32000)
/IFT95F001 DD SPACE=(CTRK,(10,1C}),UNLIT=WK10,
i OCB=(RECFM=FB8,LRECL=80,BLKSLZ2E=32G00)
{IFT96F001 DD SPACE=(TRK,(30,202),UNIT=wK10
fIFTY7FO01 OD SPACE=(TRK, (30,2037 ,UNIT=WK10

[iF —-m-mmmmmmmmm e STEAM TABLE ---------=m-m-m-mrmmmmmme oo m o
JiFTS0F001 DD DSN=J4244.SAMPLE.DATA(ATABLE) ,DISP=8HR,LABEL=(,, ,IN)

Ti® ~memmmmmmm e s THERMAL HYDRAULICS [NPUT ------==r--c---ommmomm
THFT51F001 DD DSH=Jrxxx BWR3D.DATA(THRMHYD3I),D1S5P=SHA,LABEL=¢(,,,[¥)
Fi® ----mmmmmem e - RESTART DATA ----+-r-=---mmm-m-mmmmmmmmmmmm s
TIFT13F001. DD DSH=J4244 . BWR3DOOT.FT13.DATA,

It UNIT=TDS,SPACE=CTRK, (30,1007,

I BCB=(RECFM=VBS,BLKS[ZE=32760, LRECL=X),01SP=(NEW, CATLG,DELETE)
/IFT98FC01 DD OSN=J4244.BWR3DOGI.FTI8.DATA,

/! UN[T=TDS,SPACE=(TRK, (30,100,

ri DCB=(RECFH=VBS5,BLKSL{ZE=32760,LRECL=X) DISP=(NEW,CATLG,BELETE)
JIx ----vrrommrerna- HISTORY FILE (OLD)Y ------c--m--mmmmms INPUT~==---
JIFT92F001 DD DSN=J=x=x HIST3ID.HISTB.DATA,CLSP=SHR,LABEL=(, ., IN)

1% ------mmemmmemees HISTORY FILE (MEW) ---------e--rmrrmmmmmmmmcemm s
J/FTI3F001 DO OSH=Jrxwx H[STID.HISTE.DATA,DLSP={NEW,CATLG),

I DCB={RECFH=VBS,BLKSI2E=23476 LRECL=X),

N UNIT=TOS,SPACE=(TRK,(2,2))

ff/% s=zs==s==zzs=s=====ssss=sSSSTTsso=ssSsSSSSISSISSSEISsSEassosssoaEssssSs
{fFTR3F001 DD DSN=J=xxx , BURIDOO1.FT8B.QUTLIST,DISP=(NEW,CATLG),

L DCB=¢(RECFM=FBA,LRECL=137,BLKSIZE=19043) ,UNIT=TSSWK,

i SPACE=(TRX, (30,207 ,RLSE)

JIFTO99F001 DO DSN=Jrxzxx BWR3DOC1,.FT99.0UTLIST, DISP=(NEW,CATLG),

i DCB=(RECFHM=FBA,LRECL=137,BLKSIZE=19043) ,UNIT=TSSWK,

1 SPACE=(TRK, (30,20} ,RLSE)

[ S el Al COREBURN DATA I[NPUT------s-w-ecccmmmmmenm i mmm o s
PISYSIN 0D DSN=J=xxxx SAMPLE.DATACCRBN3D),DLSP=SHR

i
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(2) BERBEROBIEHE |
COREBN-B¥RT —~ F OB RBOBERHEARU TR, JILAO THE 2L RIS T

TEET B &

TC2) CC3) W2y I(4) LMCRBN3H

i EXEC FORTVY,A='NOSOURCE" LMCRBHN3M
X R T AR A KR R X A AN E R KA KKK KR E X R R TR XXX XA ARE XL XXX LMCRBNIM
f/x CREATE LARGE CORE-3SIZE LOAD WODULE OF COREBNZ {BWR CAN USE) = LMCRBN3M
IFE L2+ 223 22 222 2 22 2 SRR S s 3 st s P S ST L T S P T T R s LMEREBN3M
ffx EXEC FORTTV,A='NOSOURCE" LHCRBN3M
= LMCRBN3HM
C LMCRENIM
C CORE BURN-UP MAIN ROUTIKE LMCRBN3IM
C LMCRBN3M
COMMON / ! ARAY(1206500) ,ARAYB (4000007 LMCRBN3M

C LHCRBHIM
HEMORY = 1206500 LHERBNIM
MEMORE = 400000 LMCRBN3M

CALL CRBN(ARAY,ARAYB,MEMORY,KEHORB, 1) LMCRBN3M

STQP LMCRBHNIN

END LMCRBN3H

e LMCRBN3M
J1SYSINC DD DSN=J4244.B.CIT.INC,DIS5P=8HR LMCRBN3M
NEW LOAD HMOQULE ==s=vw========== LHCRBN3M

f4SYSLHOD DD O3H=Jxx*xx BWR3IDZ.LOAD,DISP=(NEW,CATLG,DELETE), LMCRBNIM
i URIT=TDS,SPACE=(TRK,(41,1,53) LMCREBNINM
tlx=========s==s==== (LD LOAD MOOULE ==ss=====z=======z LHCREBNZM
fTLINK.OLDLM DD DSW=J4244.B.BWR3D,LOAD, DISP=SHR,LABEL=C(,, 1N} LMCREBNIN
fJx==s=z==s===s===2== (JVERLAY DATA ======sss=z===z====2= LMCRBNI3H
FILINK.SYSIN DD DSN=J4244.B.CIT.INCCOVLYDATT), LMCRBN3M
1 DISP=5HR,LABEL=C(,,,IN) LHCRBHN3M
It LHMCREN3M

B Tuls st — Vv (EE
Tuss ol e R tree®ME, ANV ABHEEUTRERT .
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JSNAw -+
100w -+
Q34T--+
Q3btw-+
ANGAx -+
YiX3w-+
SNIO*-+
HdOAk-+
JSNYx-4
d00X* -+
LBER L ESS
ENIRN D E R

LSKIw -+
Ji0n=-+
031T--+
GIDH*-+
AINAY=-+
Ylx3=-+
SNID®-+
HdBiw -+
QSNGw -+
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4.2 AhWF—%

All input data read from FTOS may be fed in “"free format”. The input is
organized to feed, feed the selection of the function, then the specification of the
function. More than one functions are avialable in a job.

BLOCK G-1 General form of function selection /3/

IM0D Selection of function
=0 Terminate the Jjob
=1 Initialize or update of core geometry or materials
=2 Register and update of fuel element type
=3 Register and update of non-fuel element
=4 Register and update of individual fuel element
=5 Deletion of operation record
=6 Print-out of reactor geowetry and nuclides
=7 Print-out of operation records
=8 Print-out of fuel element
=3 Print-out of non-fuel element
=10 Print-out of individual fuel element
=11 List of operation records
=12 List of fuel elements
=13 Print-out of change of nuclide concentrations during burn-up
=14 List of degree of burn-up of fuel elements loaded in the reactor
=15 List of Z-axis structure for fuel and non-fuel elements type
=99 PDS file of MACRO file to PS-file for COREBN-BWR
NHIS1 Logical device number for the old history file.
Enter any two digit number except 01,05, 06.
NHIS2 Logical device number for the new history file.
Enter any two digit number except 01,05,06, or KHISI.

(1) Initialization or update of core geometry or materials
BLOCK 1-1 /3/
1M0D Enter 1

NHIS1 1f history file is updated, logical device number for the old history file.
Enter any twoe digit number except 01, 05,08,
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NHIS2 Logical device number for the initialization or new one.
Enter any two digit number except 01,05,08, or NHISI

BLAOCK 1-2 Header /AT2,AT2/
HEADER Any characters in two cards used for conments
BLOCK 1-3 Control dats /9/

IGEOM  Geometry
=1 1-D slab (X)
=2 1-D cylinder (R)
=3 1-D sphere (R)
=4 not available
=5 not available
=6 2-D slab (X-Y)
=7 2-D cylinder (R-Z)
=8 2-D circle (R-8)
=9 2-D hexagonal (H)
=10 2-D triangular (T)
=11 3-D slab (X-Y-2)
=12 3-D cylinder (R-6 -Z)
=13 3-D hexagonal (H-Z)
=14 3-D triangular (T-2)
1f IGEOM<0, core geometry is updated and BLOCKs 1-4 through 1-8 data are
needed for update of core geometry. BHR core calculation is available only
for [GEOM=1,11,13.

NREGI  Number of region in x-direction

NREGJ  Number of region in y-direction

NREGKB Number of region in z-direction; enter 0 except 3-D geometry

NMAT Number of materials in the core burn-up calculations. Count one for the fuel
elements of the same type even if they are in different burn-up steps or
different historical average void fractions. If material information is
updated, NMAT must be negative value and INMATI| is number of materials to be
updated. In this case only BLOCK 1-13 is needed.

NTHUC  Number of depleting nuclides that is treated in burn-up calculations by SRAC.
If NINUC=0, it is set to 15 and the nuclides names are ' U05', ’ UOB’, ’ U08’,
* pU9’, ’ PUD’, ’ PUL’, * PU2’, 'XE5', ’ SM9’,’ FBN',’ F5S’, ' FGR’, ’ FON’,
> F9S' and ' FIR’. I1f NTNUC=0, BLGCK 1-11 is needed.
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NHVNUC Number of heavy nuclides for the inventory calculation in the depleteing
nuclides.
If NHVYNUC=0, heavy nuclides are automaticaly selected from the depleting
nuclides by comparison of heavy nuclide name in the code.
Contents of this table are * TH2’, * PAS’, ’U03', * U04’, * UOG’, * UOGB’,
‘Uos8’, ’ PU9”, ' PUO’, ’ PUI’ and ’ PU2’.

NGR Number of energy groups of macroscopic cross section stored in MACRO file
NGRT Number of thermal energy groups of macroscopic cross section stored in MACRO
Tile

JCALYD Option to specify whether the moderator tempreture or void fraction is used
=0 Moderator tempreture

=] Moderator void fraction
BLOCK 1-4 Number of mesh division in x-deirection /NREGI/

NKMESHX Number of intervals by region

BLOCX 1-5 Size in x-direction /NREGI/
XX ¥idths by region in cn
BLOCK 1-6 Number of mesh division in y-deirection /NREGJ/

NMESHY Number of intervals by region

BLOCK 1-7 Size in y-direction /NREGJ/
YY Widths by region in ca
BLOCk 1-8 Number of mesh division in z-direction, 3-D only /NREGKB/

NMESHZ Number of intervals by region
BLOCK 1-9 Size in z-direction, 3-D only /NREGKB/

ZZ Widths by region in cm
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BLOCK 1-10-1 Material identification and volume /A8,1,2/
MATNM  Member name on MACRO file
IFORS Option of fuel or other materials
>0 fuel
=0 non-fuel
YOLFS  Volume in cm® which is used to convert the degree of burn-up given in MW into

M¥/cu® (The average power density of homogenized fuel region)

Note: Among NMAT materials, non-fuel materials must be fed first. For the
internal black absorber used in the CITATION routine, give arbitrary
name and enter -1.0 as VOLFS

VOLFR  Volume fraction of fuel meat in a homogenized fuel region which is

used to convert Xe concentration in fuel meat into that in an element

Following BLOCK 1-10-2 through 1-10-5 group gives coefficients for interpolation

schemes of void feed back effect on macrosocpic cross section {see Chap.3.1). These
blocks are required if JCALVD=1 and [FORS>0.

BLOCK 1-10-2 Coefficients for schemes of void feed back effect on absorption

cross section NGR times /18/

COEFF(1},1=1,18

BLOCK 1-10-3 Coefficients for schemes of void feed back effect on preduction

cross section NGR times /18/

COEFF(1),1=1,18

BLOCK 1-10-4 Coefficients for schemes of void feed back effect on fission

cross section NGR times /18/

COEFF(1),1=1,18

BLOCK 1-10-5 Coefficients for schemes of void feed back effect on diffusion

constants NGR times /18/

COEFF(1),1=1,18

Repeat BLOCK 1-10-1 through 1-10-5 by NMAT times
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BLOCK 1-11 Depleting nuclide names, if NTNUC>0 /NTRNUCx A4/

NISO Depleting nuclides name in "character free format”. “Character free format”
permits only repeat of character strings. Blank and comma are deliminator,

n(ccec) is that character string 'cccc’ is repeated by n times
BLOCK 1-12 Heavy nuclide names, if NHYNUC>0 /NHYNUCxA4/

[HVNUC Heavy nuclide name for inventory calculation
Note: This name may be fed in "character free format” and selectted from the

heavy nuclide table on this code described above.
BLOCK 1-13 Material identification and volume update data, if NMAT<O /248,1,2/

MATNMN New member name on MACRO file
If MATNMO and MATNMN is not blank, MATNMO is changed.
If MATNMO is blank, MATNMN is added.
IT MATNMN is blank, MATNMO is deleted.

MATNMO O0ld member name on MACRO file

IFORS  See BLOCk 1-10-1

YVOLFS  See BLOCk 1-10-1

VOLFR  See BLOCk 1-10-1

Following BLOCK 1-13-2 through 1-13-5 is required if JCALVD=1, iFORS>0 and option -

to change/add member is specified.

BLOCK 1-13-2 Coefficients for schemes of void feed back effect on absorption
cross section NGR times /18/

COEFF(I),1=1,18

BLOCK 1-13-3 Coefficients for schemes of void feed back effect on production
cross section NGR times /18/

COEFF(1),1=1,18

BLOCK 1-13-4 Coefficients for schemes of void feed back effect on fission
cross section NGR times /18/
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COEFF(I),1=1,18

BLOCK 1-13-5 Coefficients for schemes of void feed back effect on diffusion
constants NGR times /18/

COEFF(I),I1=1,18
Repeat BLOCK 1-13-1 through 1-13-5 by INMATI times
(2) Register and update of fuel element type
BLOCK 2-1 Function
[MOD Enter 2
NHIS] Logical device number for the old history file.
Enter any two digit number except 01,05,08

NHIS2 Logical device number for the new history file.
Enter any two digit number except 01,05,08, or NHISI

BLOCK 2-2 Option
10PT Selection of register or update /1/
=] Registar of new fuel element type
=2 Correction of an old fuel element type
=0 Terminate of BLOCK 2
Following BLOCK 2-3 group is required if I0PT=1 is entered
BLOCK 2-3~1 Specification of fuel element type /48,2,0/
FTCOM1 Identification of fuel element type
NRKF Number of nodes, set 1 if in 1-D and 2-D

NRX1 Number of nodes of depleting material, set ! if in 1-D and 2-D

BLOCKk 2-3-2 Volumes of nodes of depleting material /NRK1/

VOLF1  Volumes of nodes of depleting materials in cm® which are used to

calculate the inventory of depleting nuclides
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BLOCK 2-3-3 Weights by nuclide in & node /NHVYNUCxNRK1/

TZINVI(T,X)

Weight of nuclide | in gram in the node K. Nuclides are set in the order by
the array given in BLOCK 1-3. When the nuclide concentration in & fuel
element will be registered by BLOCK 4-3-3, all of this entry may be filled by

null values.

BLOCK 2-3-4 Material specification by node /NRKFxA8/

MATSP

The material name in the array given in BLOCK 1-10
Enter by "cahracter free format”

BLOCK 2-2 will be read after BLOCK 2-3-4

Following BLOCK 2-4-1 through 2-4-4 are required if 10PT=2 is entered

BLOCK 2-4-1 /248,2,0/
FTCOMN New identification of fuel element type which you want to change,

Set blank if no change on [D is reguired.
FTCOMO Identification of fuel element type in the old file which you want to change
NRXF Number of nodes, set 0 if no change is required
NRKt Number of nodes of depleting material, set 0 if no change is required
BLOCK 2-4-2 VYolumes of nodes of depleting material /NRK1/
VOLF1 Volumes of nodes of depleting materials in cm®. Give non-zero value

only fro the node on which the correction is required.
BLOCK 2-4-3 VWeights by nuclide in a node /NHVNUCxNRK1/
TZINVICL,K)

Weight of nuclide I in gram in the node K. Give non-zero value only for the

" node on which the correction is required.



JAERI-M §2—068

BLOCK 2-4-4 Material specification by node /NREKFxA8/

MATSP The material name in the array given in BLOCK 1-10
Enter by "cahracter free format”
Give blank if no change is required in the node.

BLOCK 2-2 will be read after BLOCK 2-4-4

Note: If volume of nodes of depleting materials are changed, related value (ex. Weight
of nuclides in node, degree of burn-up and nuclide density by node of the fuel
element of this type.) are automatically corrected by volume average calculation

(3) Register and update of non-fuel element type

BLOCK 3-1 Function 73/

[MOD Enter 3

NHIS1 Logical device number for the old history file.
Enter any two digit number except 01,05,06

NHIS2 Logical device number for the new history file.
Enter any two digit number except 01,05,08, or NHISI

BLOCK 3-2 Option
[0PT Selection of register or update /1/
=] Register of new non-fuel element type
=2 Correction of an old non-fuel element type
=0 Terminate of BLOCK 3
Following BLOCK 3-3 group is required if 10PT=1 is entered

BLOCK 3-3-1 Specification of non-fuel element /A8,1,0/

OTCOM!1 Identification of non-fuel element type
NRXO Number of nodes, set 1 if in 1-D and 2-D
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BLOCK 3-3-2 Material specifications by node /NRKO, A8/

MATSP The materis] name in the array given in BLOCK 1-10
Enter by "character free format”

BLOCK 3-2 will be read after BLOCK 3-3-2

Following BLOCK 3-4 group is required if [0PT=2 is entered
BLOCK 3-4-1 /248,1,0/
OTCOMN New identification of non-fuel element type which you want to change

Set blank if no change is required.
OTCOMO Identification of non-fuel element type in the old file which you want to

change
NRXO Numpber of nodes, set 0 if no change is required
BLOCK 3-4-2 Material specifications by node /NRKO/

MATSP The material name in the array given in BLOCK 1-10
Enter by "cahracter free format”. Set blank if no change is required.

BLOCK 3-2 will be read after BLOCK 3-4-2
(4) Register and update of individual fuel element
BLOCK 4-1 Function /3/

IMOD Enter 4

NHIS1 Logical device number for the old history file.
Enter any two digit number except 01,05,06

NHIS2 Logical device number for the new history file.
Enter any two digit number except 01,005,086, or NHISI

BLOCK 4-2 Option

[OPT Selection of register or update /1/
=1 Register of a new fuel element
=2 Correction of an old fuel element
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=3 Deletion of a fuel element
=0 Terminate of BLOCK 4

Following BLOCK 4-3 group is required if I0PT=1 is entered

BLOCK 4-3-1 Specification of fuel element

IDENT
NFTYPE
INOPT1

INOPTZ

INOPT3

INOPT4

Identification of fuel element

Fuel element type identification specified in BLOCK 2-3
Burn-up data input option

=0 Input new data

=] Previous fuel element data is used

Nuclide denmsity input option

=0 Input new data

=] Previous fuel element data is used
Historical moderator void fraction input option
=-1 Input no data (in case of P¥R calculation)
=0 Input new data

=1 Previous fuel element data is used

Current modersator void fraction input option
=-1 Input no data (in case of PWR calculation)
=0 Input new data

=1 Previous fuel element data is used

BURNUP(1) Degree of burn-up of the bundle (MWd/bundle)
BURNUP(2) Degree of burn-up of the bundle (fraction of U-235 burnt)

/48,4X, 48,4,2/

[f a blank IDENT is encountered, the process is terminated and the next function

card is read

BLOCK 4-3-2 Degree of burn-up of each node

Required only for the case of 3-D and INOPT1=0.

BURNUZ(1,1) Degree of burnup of the first node in M¥d/node/bundle

BURNUZ(2Z,2)

BURNUZ(2,NRK1) Degree of burnup of the last node in burnt U235 fraction

-----------------------------------

Degree of burnup of the first node in burnt U235 {fraction

/2xNRK1/
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BLOCK 4-3-3 Nuclide density by node (unit:102%cm™%). /NTNUCxNRK1/

Required if INOPTZ2=0

ZINV(L, 1) Nuclide density of the first nuclide in the first node
ZINV(2,1) Nuclide density of the second nuclide in the first node

ZINV(NTNUC, 1) Nuclide density of the last nuclide in the first node

ZINV(1,NRKD) Nuclide density of the first nuclide in the last node
ZINV(2,NRK1) Nuclide density of the second nuclide in the last node

ZINV(NTNUC,NRK1) Nuclide density of the last nuclide in the last node

If in 1-D, 2-D geometry, assume NRKI=1. When the specificatjon of the nuclide
density has been set by BLOCK 2-3-3, ell entries in this item must be filled by null

value.

BLOCK 4-3-4 HKistorical moderator void fraction by node. /NRK1/
Required if INOPT3=0

ZUAF Historical moderator void fraction of each node. These values successively

corresond from the top to the bottom of the core. If this fuel element is

fresh, then all data must be 0.

BLOCK 4-3-5 Current moderator void fraction by node. /NRK1/

ZUF

Required if INOPT4=0

Current moderator density of each node. These values successively corresond
from the top to the bottom of the core. These values are used for initial

guess

Repeat BLOCKs 4-3-1 through 4-3-5 until a blank IDENT is encountered in BLOCK

4-3-1.

Following BLOCK 4-4 group is required if [0PT=2 is entered



BLOCK 4-

IDENT
ICOR(1)

ICOR(2)

1COR(3)

ICOR(4)

ICOR(5)

ICOR(6)

BLOCK 4-4-2 Element ID correction, required if [COR(1)>0

IDENT1

BLOCK 4-4-3 Element type correction, required if ICOR(2)>0

NFTYP!

BLOCK 4-4-4 Degree of burn-up, required if [COR(3)>D

4-1

Specification of fuel element to be corrected

JARRI-M  92—-068

/48,6,0/

Identification of fuel element which you want to change

Indicator to correct the element 1D,

=0 no cahnge
>0 change
Indicator to
=0 no cahnge
>0 change
Indicator to
=0 no cahnge
>0 change
Indicator to
=0 no cahnge
>0 change
Indicator to
=0 no cahnge
>0 change
Indicator to
=0 no cahnge

>0 change

correct the

correct the

correct the

correct the

correct the

eleant type

degree of burn-up

nuclide density

historical moderator void fraction

current moderator void fraction

Note: The non-zero value for items ICOR(1), ICOR(2) and I[COR(4) is accepted

only for fresh fuel element.

order.

IDENT must be appeared in the registered

/A8/

Fuel element identification

/ A8/

Fuel element type ideintification

/2/

BURNUI(1) Degree of burn-up of the bundle (M¥d/bundle)
BURNU1(2) Degree of burn-up of the bundle {fraction of U-235 burnt)
If null value is entered, no correction will be made.
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BLOCK 4-4-5 Degree of burn-up by node, required if ICOR(3)>0 /2xNRK1/

BURNUZ(1,1) Degree of burnup of the first node in M¥d/node/bundle
BURNUZ(2,2) Degree of burnup of the first node in burnt U235 fraction

-----------------------------------

BURNUZ(2.NRK1) Degree of burnup of the last node in burnt U235 fraction

BLOCK 4-4-8 Nuclide density by node (10%%cm™%) /NTNUC*NRK1/
ZINY(1,1) Nuclide density of the first nuclide in the first node
ZINV(2, 1) Nuclide density of the second nuclide in the first nede

ZINV{NTNUC, 1) Kuclide density of the last nuclide in the first node

ZINY(1,NRK1) Nuclide density of the first nuclide in the last node
ZINV(2,NRK1) Nuclide density of the second nuclide in the last node

[f in 1-D, 2-D geometry, assume NRKI=1. If any null value is entered, no

correction will be made.

BLOCK 4-4-7 Historical moderator void fraction by node. /NRKL/
Required if ICOR(5)>0 and JCALVD=1l

ZUAF(K), K=1, NRK!
Historical moderator void fraction by node. These values successively
correspond from the top to the bottom of the core. If this fuel element is

fresh, then all data must be 0.

BLOCK 4-4-8 Current moderator void fraction by node. Required if INOPT4=0 /NRK1/

ZUF(X),K=1,NRKI
Current moderator void fraction by node. These values successively correspond

from the top to the bottom of the core. These values are used for initial

- BUESS,

Repeat BLOCK 4-4-1 through 4-4-8 until a blank IDENT is encountered in
BLOCK 4-4-1.
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BLOCK 4-5 Deletion of elements /A8,1,0/
(required if I0PT=3 in BLOCK 4-2)

IDENT1 Identification of fuel element
NSEQ Position of this element in the history file. Fuel element position is

defined by registered order.

Repeat BLOCK 4-5 until blank I[DENT1 and NSEQ=0 are encountered

(5) Deletioin of operation record
BLOCK 5-1 Function /3/

IMOD Enter 5

NHIS1 Logical device number for the old history file.
Enter any two digit number except 01,05,06

NHIS2 Logical device number for the new history file.
Enter any two digit number except 01,05,06, or NHISI

BLOCK 5-2 Batch numbers /2/

NBACH1 First batch number to he deleted
NBACHZ Last batch number to be deleted

The operation repords for the batches starting from NBACH1 to NBACHZ will be
deleted from the history file. If the latest batch record is deleted, the degre of
burn-up of individual elettents is not replaced to the latest of the remaining ones,

then correction is required.

(8) Print out of reactor geometry and nuclide table

BLOCK 6-1 Function /3/
IMOD Enter 6

NHIST  Llogical device number for the history fitle.

Enter any two digit number except 01,05,06
NHISZ2  Dummy entry
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(7) Print-out of operation records

BLOCK 7-1 Function

1MOD
NHISI

NHIS2

Enter 7

Logica! device number for the history file.

Enter any two digit number except 01,05,08

Dumny entry

BLOCK 7-2 Selection of items

10PT

ICBND

Selection of items

=0 termination of BLOCK 7

=] List of all operation records
=2 List of the record of a cycle
=3 List of the record of a batch
Set 0 if [0PT=1

Cycle number, if I0PT=2

Batch number, if I0PT=3

Repeat BLOCK 7-2 as required

(8) Print-out of records for fuel element type

BLOCK 8-1 Function

IMOD
NHISI

NHIS2

Enter 8

Logical device number for the history file.

Enter any two digit number except 01,05,06

Dummy entry

(9) Print-out of records for non-fuel element

BLOCK 9-1 Function

1HOD
~ NHIS1

NHIS2

Enter 9

Logical device number for the history file.

Enter any two digit number except 01,05,06
Dummy entry

/8/

12/

/8/

/3/
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(10) Print-out of records for indivisual element

BLOCX 10-1 Function

IMOD
NHIS!

NHIS2

BLOCK

IDENTL
I0PT

Enter 10
Logical device number for the history file,
Enter any two digit number except 01,05,06

Dummy entry

10-2 Selection of element

Identification of an element to be printed

Selection of itenms

=0 Termination of BLOCK 10

=11 List of all elements

=12 List of the specified element

If &« negative value is entered, the content of the fuel history will

not be printed

Repeat BLOCK 10-2 as required

(11) List of operation records

BLOCX 11-1 Function

IMOD
NHIS1

NHIS2

Enter 11
Logical device number for the history file.

"Enter any two digit number except 01,05,08

Dummy entry

(12) List of fuel elements

BLOCK 12-1 Function

[MOD -
KH1S1

NHISZ

Enter 12
Logical device number for the history file.
Enter any two digit number except 01,05,06

Dummy entry

/48,1,0/

/3/

/3/
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(18) Print-out end plot file creation of nuclide densities
BLOCK 13-1 /3/

I¥OD Enter 13

NHIS1 Logical device number for the history file.
Enter any two digit number except 01,05,06

NHIS2 Logical device number for plotting file

Note: Plotting file is createed for last member only and file format is dynamic file
of the GPLP code.

BLOCK 13-2 MKember name/ A8/

MEMBER Heading four character of the member name in MACRO file of PDS format.
Since the member storing the nuclide densities has the fixed string 'NDEN’
at the tail position. If this function is used, DD name of 'MACRO’ is

needed in the JCL statements
BLOCK 13 will be terminated by entering a blank MEMBER

(14) List of degree of burn-up in the reactor core
BLOCK 14-1 Function /3/

IX0D Enter 14
NHIS! Logica! device number for the history file storing the information

bhefore batch.
NHIS2 Logical device number for the history file storing the information

after batch

(15) List of Z~axis structure for fuel and non-fuel element type

BLOCK i5-1 Function /3/

IMOD Enter 15
NHIS1 Logical device number for the history file
Enter any two digit number except 01,050,086

NHISZ Dummy entry
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(99) Convert from PDS file of MACRO to PS-file for COREBN-BWR
BLOCK 99-1 Function /3/

1M0D Enter 98

NHIS1  Dummy number

NHISZ2 Logical device number for PS file : ENter any two digit number except
01,05,06. When this function is used, DD name of *USERPDS’ is needed

in the JCL statement.
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4.3 7 r 4 VHERE

HIST-B¥RZ — F T, U TOT7 7 AV Z2HHT 5,

DD4 A ko va—F7 43—y b
FTO1F001 AT S 9 F 7 AN(EELE) VBS
FTG6F001 s ) FBA
FTmnFOOI

: L2 MY -7 A NDOEHERR VBS
FTn'n’F001 (BERIDR, AdulT i)
SYSIN ANhF—2% FB

44 EHEOBRS T CERHR

(1) COREBN-BWR= — F L HIST-BRRZ — FRBZFBINEZH/ET AN A—s2&FLTY
Bo o Ty AU A—sli2bou—FEY - NEEHTAHI &,
(2) BWREOLKW T sHalingBEHHEORFHRENENBEAP )T 740 EDPVT
BUTORLIEEBLETH S,
(a) My 4 2 VB E2EELLESAGHEE - P}, @I 2 Vv MHEESH
BET, BERBE2BIVBLIHEZED S, - CERBNORERERIZKN
A4 2NV BREELLEBEZORATEIN S,
(b) EHHMELBAEESHRELAEEEFEE - TR, —~DNORHFIRETERY
A AMERINGE, HoT BRHOBBKBRRR—2 L2ARTF IR VA,
BEILE-HEHR., THY A7 v s 8y 1 sV EloboRHAIET 5,

4.5 JCL
HIST-B¥RZ — F O JCLOBI 2P FikRT. TOBE., MEBPORKEZFTIO~FTIZ2I
BEL, BRBERZ2ITBREFL TV %,

TC(3) Wh)Y CLad I(4) JCLHIST3

S R N R R N K TR AR KA E KRS AN KRR RN JCLHEIST3
TTHEST EXEC LMGO,.LM='J4244 . B.CRBNBWR3 ', PNM=HIST3 JCLHISTS3
ITFTO06F001 DD DSN=Jxxxx SAMPLE.HISTB.OUTLIST,UNIT=TSSUWK, JCLHIST
rl DCB=CRECFM=FBA,BLKSI7E=19043,LRECL=137),SPACE=(TRK,(30,10)), JCLHLSTS
i DISP={NEW,CATLG> JCLHIST3
fI/FTO01FO01 DD SPACE=(TRK,(10,1),RLSE),UKIT=WKIOD JCLHIST3
IFTI10FO01 DD SPACE=(TRK,<10,1),RLSE},UNIT=WK10Q JCLHISTS
I/FT11F001 DD SPACE=(TRK,(10,1),RLSEY,UNIT=¥K10Q JCLHIST3
CJIFF12F001 DD SPACE=(TRK,(10,1),RLSF}, UKIT=WK1D JCLHIST3
fIFT13F001 DD DSN=Jxzxx SAMPLE . HISTEB.DATA,DISP=(NEW,CATLG), JCLHIST3
I DCY=(RECFM=YBS,BLKSIZE=23476,LRECL=X), JCLHIST3
I UNIT=TDS,S5PACE=(TRK, (5,2)) JCLHIST3
FISYSIN DD DSH=J4244.SAMPLE.DATACHISTID) ,0ISP=5HR, UNIT= JCLHISTS
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5. &= oo — F

5.1 HAFZ 4= F Ry 7R IAWERELCRAFRNER—F

5.1.1 B&E
3.1.2.2 TR X 5, COREBN-B¥RZ — F TR BWRFLOEZE/ —vEO T 7 o HiEH k2,
BREE L BBELHEEM R A FPEOSREFELLEHE, BROBER A4 FRIKF LMHIER
EOMTHEZ B, MIEHEIZ, BEEE. BETHREHR XA FEUBLCBRBOREN K4 FEK
Uiz 9 5 2K,
AS(E,U,U) = { (a; +8122E +a,5¢E?%)
(8,2 +8229E +as3¢E2)eU
(8,5 +asz*E +333°E2)‘U2}'(U - U)
+ { (byy+b2*E +baeE?)
( biz *+ bez* E +b23'E2)'U
(bia + bsg2eE + bgge EZ )e G2 } ¢ (U — U )?

-+

+

+

<+

TR,

2 - FoR, BEESEES RS FERZET U ABRIBEIHET S v 7 o iEiE .,
BEOHEANEETORBES X4 FELLRWE L7 oliEEEZANE L. LXOER
~bis kD B,

NIEROREER., RKOBR_BBRELI Tk D, R¥BBEELZEE L. B4 3B EHEHE
MEAFEIHOT 7 olERE, SHLORA FEZ2ELTIELBAGOY 7 0lEE, THT
N2y —20H9 MO/ ulRIBEASHARNOBRKERD 2, ChsORRR, BU 5 MEE
JRIRDOVTRDTH L R, BREUEBEECH LTI 1 v F v 73522 EY EXT
RHMERET S, REROBRER ELegebndreffifl 2 HV TV 5,

5.1.2 AhW¥—7%

(1) K4 FELERT 5N

CARD 1 [T2A,72h0/
HEAD Comments for the job

CARD 2-1 /3(84,2X)/

BASENM  Mewmber name of the base macroscopic cross section
INSTNI Member name of the one macroscopic cross section for the instantaneous

moderator density chanege



INSTN2

CARD 2-2

VOIDH
YoID1
voIp2
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Member name of the other macroscopic cross section for the instantaneous

moderator density chanege

/3E10.0/

Historical average moderator density which corresponds to BASENM
Instantaneous moderator density which corresponds to INSTNI
Instantaneous moderator density which corresponds to INSTNZ2

Repeat CARD 2-1 through CARD 2-2 for three cases. Each case is for the same

burn-up.

And also repeat CARD ! through three cases of CARD 2 for three different

burn-up steps. The coefficients obtained from these three burn-up steps are used to

give the final results.

(2) R X 3N

CARD 1

[0PT

CARD 2

YOLFS

/13/

Option to specify the execution mode

=0 Only interpolate the coefficients

#0 Interpolate coefficients and calculate relative errors between the cross
section obtained from the interpolation scheme and that of the SRAC
results at the different burn-up steps which are not used to interpolate

the coefficients

/E10.0/

Volume in cm® which is used to convert the degree of burn-up given in MW
into M¥/cm3.

Following cards are required only for the case of [0PT#0.

CARD 3-1

BASEN1
INSTNI

/2(2X,A8)/

Member name of the hase macroscopic cross section
Member name of the macroscopic cross section for the instantaneous
moderator density chanege. This is the results of the SRAC calculation.
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CARD 3-2 /2E10.0/

BASEN] Historical average of the moderator density which corresponds to BASENI.
INSTN1 Instantaneous moderator density which corresponds to INSTNIL.

Repeat CARD 3-1 through 3-2 as many times as you want to evaluate the accuracy of
the interpolation schenme.

5.1.3 HHER
A2 — Fei3, HESRLFT0RBEETEMN FIILRHIST-BROA N THERME N
ahis,

5.1.4 7 4 NVIEE
ZEHoa— PR, UTFTO7 A NVEERT 5.

(1) ®4 FRELHT 5 RE

DD A = vaI—F7 4—7v b
FTOSF001 ARNF—% FB
FT06F001 #E oA FB

FTI0F001 #4 FRELRHTI2HAERORRBEERE. 3K) FB
Thid, ROBEEEHTIHFEAOANEERS
MACRO SRACT— Fit X 2 HEEIAERR U

(2) BMEERMNT 5N

DDA 2| H Va—F7x—<v b
FTO05F001 AN F— 7% FB
FT0BF001 HROHN FB

FTI0F001 ®A4 FEFTHNTI2RAFRORHBRERE. 3K) FB
FT1IF001 H4 FEELETIARRAOERBMIST-BYRANER) FB
MACRO SRACT— Fiz X AMTERHESER U
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5.1.5 JCL
— ~ -
SEo— F2EAFTER00 JILOFEUTRRT .

TC03)Y W(04) [(04) C(02) MSGCLASS{X) NDTIFY(J9521) INSTFREE
/] EXEC FORT?7,S0=7J4244.8.UTILITY ,A="ELNCINSTFREV) ', B="NOSOURCE~ INSTFREE
11 EXEL LKED?7,A-NOMAP,8=L157,CRLIB=NO,H0D6="30,10,1", INSTFREE
1 PRYLIB="J1480.LAMPLM’,PRV@="_| 0AD’,GG5="5Y59.6GS" INSTFREE
/14 EXEL GO INSTFREE
f1ETOSFO01 DD DISP=SHR,0SK=Jexxx SAMPLE.DATACINSTXS8V), LABEL=C,,,IN) INSTFREE
{1FTOAFO01 DO SYSOUT=x INSTFREE
f{FT10F001 DD DSK=Jxxxx_INSTXS58V.DATA,DISP=C(NEW,CATLG) ,UNLT=TSSWK, INSTFREE
[N DCB=¢RECFM=FB,BLES1ZE=3120,LRECL=80) ,5PACE={TRK, (1,11 INSTFREE
1 THACRO DO DSN=J*xxx XS81.MACRO.DATA,DISP=0LD,LABEL=(,, IN) INSTFREE
X DD DSN=Jxxxx X583 .MACRO.DATA,BISP=CLD, LABEL=C,, IN? INSTFREE
i1 DD DSH=Jxxxx X584 _MACRO.DATA,DISP=CLD,LABEL=C(,,,1K) INSTFREE
/} EXEC FORT7T7,80="J4244.8,UTILITY , A=-ELMCINSTFREB)’, 8="NOSOURCE’ INSTFREE
{4 EXEC LKED?T,A=NOMAP,B=LIST,GRLIB=NO,M0DS="30,10,1", INSTFREE
11 PRVLIB=-J1480,LAMPLM PRVG=".LGAD’ ,GGS="8Y5T9.GGS’ IKSTFREE
/It EXEC GO INSTFREE
J{FTOSFOQ1 DD DISP=SHR,DSN=J==xx SAMPLE.DATACINSTXS8B) LABEL=C(,,, 1N} INSTFREE
JIFTO6F001 DD SYSOUT== INSTFREE
JIFTI10F001 DD DSH=Jxxsx= INSTX53V.DATA,DISP=0LD,LABEL=C,,,IN) INSTFREE
FIFT11F001 DD DSH=Jwmxx [NSTXSBB.DATA,DISP=(NEW,CATLG) ,UNIT=TS5WK, INSTFREE
1 DCB=(RECFM=FB,8LKSIZE=-3120, L RECL=80),8PACE=(TRK, (1,132 INSTFREE
/1MACRG DO DSN=Jxxxx X581 _MACRO.DATA,DISP=0LD,LABEL=(,, 1N INSTFREE
i DO DBSN=Jxxxx X583 .MACRO.DATA,DISP=0LOD,LABEL=(,, IN) INSTFREE
I DD DSN=J=xx=x_ X584 MACRO.DATA,DISF=0LO,LABEL=C(,,, 1M INSTFREE
I INSTFREE

5.2 COREBN-B¥R2— FHTHEEHFRHF I —F

5.2.1 ¥HAE

A2 — Fid, COREBN-B¥Ra — F O W ZEFBLOFEM I A X2 HET DAV 5,
Chickd, RKEREROBASBEEROU—FEY a— A TCHEMEI D EHEL, W
TEHIOHA X2 FOHESBRTAGETHEETHIENTE 5,

5.2.2 ANWF—2%
1f the character '*’ is written on the first column of a line, the code treat the

line as & comment.

CARD 1 /3/
MEMORB  Array size of COREBN-B¥R (specified in the main program of COREBN-BWR)
MEMORY Array size of CITATION (specified in the main program of COREBN-B¥R)

NXDATA  Array size of macroscopic cross sections used in the COREBN-BWR calculation.
This value can be obtained from test run of HIST-BXR that converts PDS file

to PS file.
CARD 2 79/
NREGJ Number of horizontal regions

_.80._



NREGI
NREGKB
NTNUC
NHYXUC
NMAT
NGR
NGRT
JCALYD

CARD 3

NFE
NFT
NOT
NRKFMX
NRK1MX
NRKOMX

CARD 4
MODRAT
NOCCOR
NOFCOR
NSBSTP
NTEMPF

CARD &

ICAL

ICALVD

IDELAY

Number
Number
Number
Number
Number
Number
Number
Option

of
of
of
of
of
of
of

flag for macroscopic cross section interpolation by moderator

JAERI-M 92068

vertical regions

planes

nuclides

heavy nuclides for inventory calculation

materials

energy groups of macroscopic cross section on MACRO file

thermal energy groups of macroscopic cross section on MACRO file

tempreture or density

Number of fuel element stored in the history file

Number of fuel element type

Nuzber of non-fuel element type
Maximum node number through whole fue! elements

Maximum node number within active fuel part through whole fuel elements

Maximum node number through whole non-fuel! elements

Number
Number
Nunber
Number
Number

of
of
of
of
of

points of moderator density table
control elements loaded in the core
fue! types loaded in the core

sub burn-up steps in a batch

points of fuel tempreture table

Calculation option

=0 Core burn-up calculation

=1 Haling calculation (Incremental burn-up calculation mode)

=2 Haling calculation (Eigen value calculation mode)

Option to execute thermal hydraulic calculation

=0 No execution

=1 Execution

Option to execute kinetics parameter calculation

=0 No execution

=] Execution

/6/

/5/

/4/



[MCAL

CARD 6

[XKI
NZMAX

CARD 7

[RCCN3
[RCCND

IRCCNB

CARD 8

JVX
[vX
KBVX
MVX
1X28
1X29
1EDG16
NGC23
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Option to specify interpolation scheme of macroscopic cross section

=0 Linear interpolation

=1 Quadratic interpolation

/e/

Option to select fission spectrunm
Maximum number of interfaces between different materials of all fuel type

=0

Option to
=1 U-235

=2 Pu-238
=3 Select
Option to
=] Use DI

=2 Use

D2

=3 Select

Number
Number
Number
Number
Number

Number

of
of
of
of
of
of

13/

select the fissile isotope to calculate power from fission

by material

select diffusion coefficients
for all materials

for all materials

D1 or D2 by materials

/8/

meshes in y-direction
meshes in x-direction
meshes in z-direction
zones

down-scattering group
up-scattering group
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5.2.3 74 NIERE
EEI—-FY TR UTOZ7 y AV EFEHT 5,

D044 A 2 VI—FT7 x—<w b
FTOAF001 AR Z I wF7 74N, BELE FB
FTO5F001 AN F— 7% FB
FTOBF001 W (ANF—2BIUVYRF LAy E—Y) FBA
5.2.4 JCL
Ao — VP 2ESTA7:00 JCLOFIELTETRT .
TCO) IC(1) W(o3 CALCAREA
/f EXEC FORT?7,50="J4244,.B.CRBNNUM’ ,A="ELM(*}",DISF=N0OD CALCAREA
FISYSPRINT DO BUMMY CALCAREA
JISYSINC DD DOS§N=J4244.B.CIT.INC,DISP=SHR CALCAREA
$/SYSPRINT DD DUMNMY CALCAREA
/! EXEC LKED?Y CALCAREA
JILINK.SYSPRIKT DD DUMMY {ALCAREA
1iG0O EXEC GO CALCAREA
F1FTO6F00T DD SYSOUT=¥,DCB=(RECFM=FBA,LRECL:13?,BLKSIZE=19043) CALCAREA
JIFTO4FD0T DD UNIT=WXK10D,DISP=CKEW,DELETE) ,SPACE=CTRK,(1,13], CALCAREA
il DCB=(RECFM=FB,LRECL=80,BLKSIZE=3120) CALCAREA
FTISYSIN BD = CALLCAREA
400000 800000 230060 CALCAREA
3 2 50 79 T 4 9 1 1 CALELAREA
9 1 2z 48 48 1 CALCAREA
5 aQ 1 1 11 CALCAREA
2 1 0 1 CALCAREA
o} 3 CALCAREA
0 2 3 CALCAREA
3 3 62 50 8 1 0 |y CALCAREA
i CALCAREA
1! CALCAREA



JAERI-M 92—068

5.3 MHEHAY -V ANF-FER—F

5.3.1 HEHE
KEBELOSREFOLOEBAAHERI TR, BHEEANI -V EBETEIANT—50
ERRZOKM2ETE, FHEOHNE2BHT A0 BEREANI—VANFT— 5RO
OO~ F2HEL L,

COREBN-B¥RZ — F TR, Ho»rOMBESH 2N B ARANARISMAE IO LTHOE
HT LME[BETSH B,

AHEYI— TR FALIOLULTRIERIBRELHOI 4T L, FLARFEL LER
GEEEH A 2 AB)RMELT MY v 72BN THELARANIF— ¥ %, COREBN-B¥R=2— FD A
hER e ERT 5,

5.3.2 ANF—7

CARD 1 T¥NTCIX, A2)/
TP(1,J), I1=1,¥NI Input data to specify the fuel bundle loaded in the position (I,J).
The data consisits of two characters. The first specifies number of
cycles the fuel bundle loaded in the core(1,2,...,9,4,B,....2).
The second specifies the group name to which the bundle belongs(4,B,.
..2). The bundles, which are specified with the same cycle number

and group name, are assumed to have a same neutronics and thermal-

hydraulics chracters. [f the black absorber is loaded in the
position, input "2ZZ". [f the reflector is loaded in the position,
input "RF”.

Repeat CARD 1 ¥NJ times. Here, ¥NI and NJ are determined from the core geometry
you want to analyze. According to the core geometry, please modify the parameter ¥NI

and ¥NJ in the source program.

5.3.3 EITHE

AR I— R, T1SSa<v F RINEAVWCTETARETH 5, EITFHEZLUTRERS,
() ANF—20OBMINh7 » 4V EFT01IZ, COREBN-BIRAIO NNy — v F—y O NET
— %% v b 2FT02(RECFM=FB\ LRECL=80)i &[]V ¥ 3,
(2) K@ —r2ETTBE, EfT2 <Y FR,
RUN ”J4244.B.PATTERN. FORT77(PATNMAKE)”
TH b,
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B. 2 Hia—FEHAVRKES PREQ S BERLRTT 3 "E OEREl
TR HPEORDUTORLET -5y P BRBERARINTVE LT 5,

Data set member®’ Contents®’

X581.MACRO.DATA  X5814b10  Macroscopic cross section for U= 0%
X501Ab10  Macroscopic cross section for Uz 0%=>U=10%
X502Ab10  Macroscopic cross section for U= 0%=>U=20%

X583.MACRO.DATA  X583Ab10  Macroscopic cross section for U=60%
X5654b10  Macroscopic cross section for U=60%=>U=50%
X567Ab10  Macroscopic cross section for U=B0%=>U=70%

X584.MACRO.DATA  X584Abl0  Macroscopic cross section for U=80%
X587Ab10  Macroscopic cross section for U=80%=>U=70%
X5894b10  Macroscopic cross section for U=80%=>U=90%

¥) Burn-up step number (0,1,2,...,9,A,B,...)
#) U:Historical average void percent, U:lnstantaneous void percent

TDEIRF— Iy PAEIShTVAREARKORKERDZ DOV «a 7O JILEA

7157 — % (INSTFRE, INSTX58B, INSTX58V)Z R LT H . ZOBITIE, WEHNOIERIHVIEh o
BB H T ASRACT—~ FOHFEHR L, WX ZHVAGEGOHALOMOEZRD TY 5,

C. ~kxfibesreddsHEA
T, Fig. C.IRRTHAM—REPOLHEEREHEE UTHHAT 3,
C. 1 eEZMY—7 74 VDIER
EZ Ny =P 7y ANEROEDOARNF— 7 HISTIDZRLTHE L, COHERT LIK—K

THELEFVOBRFOBRCIR, SWMHR/ —FRRIELIBHI A TE2EBET 2.

C. 2 BMBEFMSNY—VOANNF— FIFE
MBER AN~ OASIF— 2 (LDPATNIDY 2R L TH L,

C. 3 COREBN-BWRAA AN 7 — ¥ {EBK
COREBN-BWRFI A 777 — % (CRBNID,FLOWID) 2R L TH <,

C. 4 COREBN-B¥ROEfT
COREBN-BRROEATH O JCLOFI(CRBNID) 2R L TE L,
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Extrapolated boundary condition

30cn

ibem

45cm

15cm
30cm
15¢cm
30cm

15¢co

45cm

l5cm

30cm

nodes

node

node

node
node
node
node

node

node

node

nodes

4

2

4

\\\\ Extrapolated boundary condition

meshes

meshes

meshes

meshes
meshes
meshes
meshes

meshes

meshes

meshes

meshes

Fig. C.1 Example of 1 dimensional core model caculation
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Z ik, Fig.D. 1\ Fig. D2RARTERTHFONFESHREHIEE UTHY T %, Fie.D. 21,

FELOWMARNOBBETRLEbOTH B, Fig. D.21k, FLORAMOMBERLLOTS 3,
M, BRRBESERBLACHEELLERY A 2V BRRLTV S,
FFEDIE, AARKNESE 0I5 RIEERBWRPLOFITH . BHETR, FLOE
HA-BEELETRBA» S RIRHEEZ2BJICHENT S, 22Tl FLOHNOBHEAKD
55, FLARKMELEEGEH A ZAROE LV ORESHhO A —Timbid, BEKNINK
EHEbDELTHY B2 o TVEHIZIRT,

D. 1 EAbFY—7 74 NOIEER
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SHOKRFREOARBELLEEY L 2V E2RL, BEXFHRINV-THRTERT,
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Extrapolated boundary condition

30cm 2 nodes 4

15¢m 1 node 2

45cm 3 node B

15cm 1 node 2
30cm 2 node 4
15cm 1 node 2
30cm 2 node 4

15cm 1 node 2

45¢cm 3 node B

I5cm 1 node 2

-

30cm 2 nodes

R\\\\Extrapolated boundary condition

neshes

meshes

meshes

meshes

meshes

meshes

meshes

meshes

meshes

meshes

meshes

Fig. D.1 Example of 3 dimensional core caculation

(Axial configuratiuon)
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Fig.D.2 Example of 3 dimensional core calculation
(Fuel loading pattern)
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E. Ah7—% ¢ JCLO@

KR—VPURBRRTIANF—IBL0R JLO—EBREF LD TE L,

Member name Contents

CRBNID Sample input for 1 dimensional core model calculation

CRBN3D Sample input for Haling calculation (eigen value calculation
mode) of 3 dimensional core

FLOWID Sample input for thermal hydraulics calculation of the COREBN-BWR
(1 dimensional core model)

FLOW3D Sample input for thermal hydraulics calculation of the COREBN-BWR
(8 dimensional core)

RIST1D Sample input and JCL for HIST-BHR (1 dimensional core model)

HIST3D Sample input and JCL for HIST-BWR (3 dimensional core)

INSTFRE Sample JCL for macroscopic cross section interpolation

INSTX58B Sample input for interpolation of macroscopic cross section vs burn-up

- INSTX58Y Sample input for interpolation of macroscopic cross section vs

wmoderator void fraction

JCLCBN3F Sample JCL for COREBN-BWR (3 dimensional core, initial case)

JCLCBN3R Sample JCL for COREBN-BWR (3 dimensional core, restart case)

JCLCRBN1 Sample JCL for COREBN-B¥R (I dimensional core model)

LDPATNID Sample data for fuel! loading pattern of 1 dimensional core model

LDPATKN3D Sample input for the auxiliary code to generate input data of fuel
loading pattern of 3 dimensional core

X583 Sample input for cell burn-up calculation of the SRAC code

X5837 Sample input for cell dummy burn-up calculation of the SRAC code
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