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The evaluation of neutron spectrum is so important for burnup calculation of
the heterogeneocus geometry like reccent BWR fuel assembly.
MEKENO-BURN is & multi dimensional burnup code that based on the three
dimensional monte carle neutron transport code "MULTI-KENO" and the routine
for the burnup calculation of the one dimensicnal burnup code "UNITBURN®.
MEKENQO-BURN analyzes the burnup problem of arbitrary regions after evaluating
the neutron spectrum and making one group cross section in three dimensicnal
geometry with MULTI-KENOQ. It enables us to do three dimensional burnup calculation.
This report consists of general description of MKENO-BURN and the input data.

Keywords: MKENO-BURN, Monie Carlec Method, Burnup Calculation, Fuel Assembly,
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__ ged P
of = a0 (2.28)

[3e

ZZTCo, W 0,058,004, 01,04, RERT B, 2721,

o == Y Py g} /3 (2.29)

I

Thbe 72,Py, P ORFFIIROKTIT)

Z ( Z ng—g:) - ¢!

g160n \g2EG2 :
OG1—G2 = (2.30)
> @
: §1EG3
B OB ERORBNII KON L 5,
Y N.a.®.1. Zi
= 8 2.31
°R= IR Z«M : 2:31)

T%kllKMKHKH%RNTWD&OTW%&@%E?OLﬂJiiTﬁ% FigiE
31 FEE BB A AR 32 R UELEME (Lumped FP) OFF 64 BEIVREN TV S
Th-230 ~ Cm-245 FTOT 7 F = NERORET— 51212, JDDL[14] AW SRTH Y.
MKENO-BURN @7 7 F = FEBAERAES £ —~ Y ICRIAZN TV B RIEE Table
2.2 6 Table 2.612, EFRHEF = — ¥ % Fig. 23 2R T,

B W REET A4ERY (FP) OBEOEIX, 2000 &Y DEH IR D, b O
DEBBIERFETFHEOFEOHEDERD L Z L2, ATV F2T, BT FOBEE
BHETIER, THEFORGEIIRICEETLIHBEOALFHEOHRE L, TOMD FPi3E &
& T Lumped FP & U TEUERICTAL, TP REFEOF TIIAEFRITN & L TRET
5, WREDE NI, BBEOEITIZES>TELT 2, TS EFREHL, REEPHREOK
ELHEYEUMRT R EETH, EESINLFP OBEF x— U ® Fig. 2.3 1071
To OB T Lumped FP iXM{RENZHETH ). pEFRILZ>VTIE 1/ v BIERE IR
FELTwE, T, PHETHELC>WTIE. RE Mo ERILE LTwA,
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Table 2.1: MKENQO-BURN TH b1k B

No. . Nuclide No. | Nuclide No. | Nuclide
1 Th-230 32 | Gd-155 63 | Eu-155
2 Th-232 33 | Gd-156 64 | LUMP-FP
3 Pa-231 34 ¢ Gd-157

4 Pa-233 35 | Gd-158

5 U-232 36 | Tc 099

6 1-233 37 | Ru-102

7 17-234 38 | Rh-103

8 11-235 39 | Rh-105

9 -236 40 | Cd-113
10 | U-237 41 | I-131

11 | U-238 42 | Xe-131
12 | Np-237 43 | Xe-135

13 | Np-238 44 | Cs-133
14 Pu-236 45 Cs-134
15 | Pu-237 46 | Ce-144
16 Pu-238 47 Nd-143
17 Pu-239 48 Nd-144
18 Pu—24_0 49 Nd-145
19 | Pu-241 50 | Nd-146
20 | Pu-242 51 | Pm-147
21 Pu-243 52 Pri-148
22 | Pu-244 53 | Pm-148m
23 | Am-241 54 | Pm-149
24 | Am-242 55 | Sm-148
25 | Am-242m | 56 | Sm-149
26 Am-243 57 | Sm-150
27 Cm-241 58 Sm-151
28 | Cm-242 59 | Sm-152
29 | Cm-243 60 | Sm-153
30 | Cm-244 61 Eu-153
31 Cm-245 62 En-154
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3 EtEI-FOEK

3.1 HBROBE

VKENO-BURN = — Fii Fig. 3.1RET &3 KBIT A E 22027 » 7RFTFSNRT
WE, 81 A7y T (MKENO-CHECK) TRANF -4 OREBIUF = v 7 2T,
%0 25 v 7 (MKENO-BURN) TREEESERDI 71 - <7 THEADEHE. €&
0L OEE BERTE B L CRHETEEIT %

&1 257 v7 (MKENQ-CHECK)
INPUT

AT — 51, ERORMIART — & ERAOBEARE L BREE, EEEHTA
751 LANF-BIIETAERTH D, ZOET 2 VT, AhF—s O,
EEEHOT FLRAEE MGCL @I TRANDANBERFANT—507T) b7

a— e

7R EITY.
KENQ-INPUT

INPUT TR RATLRRT - DF v 7 %179,
MGCL a3
MGCL.SMF 7 7 A4 VS BERMBTERE L §El~ M) v 7 A% FHHb
& MKENO-BURN H® MGCL 7 7 1 )V (MGCL-KB) PR T 5o
#0925 v 7 (MKENO-BURN)
INPUT
AP — 7 i, EROEMTR T — & BRAOBBEHE L MREE, ZREHRT 17
51 TRV B BISSERLURAHECHTAERTH L, ZDETT 2 S ASES
APF— 5 ONE EEAEKOT FLAFE MGCL 93 7HADANRHERTAS
Fe DTy T FETI
MGCL JLH
HANOLBHOMEEEE. BEHS . SRk ERE, ERNMEETHET 2.

MULTI-KENO
SrDLEHNC2 ATy T EhoTwaOE, Y FANMVITECLOOERRAL T -5 R L2 0. HH
P g DFryr TUTTRNEETT ST LT L THERISN T 22D TH L,
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Table 2.2: MKENO-BURN CHELY &9 actinide FAAERIE -1
PEE | BeE | KIS
Pa-230 | Th-230 | 3T.EC
U-234 Th-230 |«
U-235 Th-231 |«
Th-230 | Th-231 | (n,7}
Th-232 | Th-231 | (n,2n)
U-236 | Th-232 |«
Th-232 | Th-233 n, v}
U-238 Th-234
Pa-231 Pa-230
Th-231 | Pa-231 37
U-231 | Pa-231 | 3+ EC
Np-235 | Pa-231 a
Pa-231 Pa-232 (12,7)
Pa-233 Pa-232 (n,2n)
Th-233 | Pa-233 | 37
Np-237 | Pa-233 a
Th-234 | Pa-234 3
Pa-234m | Pa-234 | IT
Pa-233 Pa-234 (n.v}
Th-234 Pa-234m | 5~
Pa-230 | 1-230 37
Pu-235 | U-231 a
U-232 1-231 (n.2n)
Pa-232 | U-232 87
Pu-236 | U-232 o
1-233 U-232 (n,2n)
Pa-233 U-233 3

°c

—

n,2n)
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Table 2.3: MKENO-BURN TELVW$&k9 actinide RS -2

L B
Pu-237 | U-233 o
1-232 1-233 (n.~)
U-234 U-233 (n,2n)
Pa-234m | U-234 37
Pa-234 | U-234 a-
Pu-238 | U-234 a
U-233 U-234 (n,7)
U-235 U-234 (n.2n)
Np-235 | U-235 57, EC
Pu-239 | U-235 a
17-234 U-235 (n.,v)
U-236 U-235 (1. 2n)
Np-236 | U-236 3%, EC
Pu-240 | U-236 o
U-235 1-236 (n,7)
U-237 1-236 (n,2n)
Pu-241 | U-237 o
U-236 U-237 (n.v)
U238 U-237 (n,2n)
Pu-242 [7-238 v
U-237 17-238 {n.v)
U-238 U-239 (n.7)
Pu-244 | U-240 !
Pu-233 | Np-235 | 4, EC
Am-240 | Np-236 o
Np-237 | Np-236 (12, 21}
Np-237 | Np-236m | (n.2n)
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Table 2.4: MKENO-BURN TE ) #f) actinide FAAESIE -3
WU B | SUS
U-237 Np-237 | 87
Pu-237 Np-237 | g
Am-241 Np-237 |
Np-238 Np-237 | (n.2n)
Am-242m | Np-238 | o
Np-237 Np-238 1 (n.v)
U-239 Np-239 | 57
Am-243 Np-239 | a
Np-238 Np-239 | {(n.7)
U-240 Np-240 | 3~
Pu-236 Pu-233 | (n,2n}
Np-236 Pu-236 | -
Cm-240 Pu-236 | a
Pu-237 Pu-236 | (n,2n)
Cm-241 Pu-237 | o
Pu-236 Pu-237 | {n.7)
Pu-238 Pu-237 | {
Np-238 Pu-238 | 57
Cm-242 Pu-238 | «
Pu-237 Pu-238 | {n.v)
Pu-239 Pu-238 | (n,2n)
Np-239 Pu-239 | 5-
Cm-243 Pu-239 | «
Pu-238 Pu-239 | (n,~)
Pu-240 Pu-239 | {n.2n)
Np-240 Pu-240 | 5~
Am-240 | Pu-240 | 57
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Table 2.5: MKENO-BURN TH D # 9 actinide R4S -4

B VI BURE
Cm-244 Pu-240 «
Pu-239 Pu-240 {n,~)
Pu-241 Pu-240 {n,2n)
Cm-245 Pu-241 o
Pu-240 Pu-241 (n.7)
Pu-242 Pu-241 (n, 2n)
Am-242 P11-24é o
Pu-241 Pu-242 (n,~)
Pu-243 Pu-242 {n.2n)
Pu-242 Pu-243 (1,7}
Pu-244 Pu-243 (n,2m)
Pu-243 Pu-244 (n.~)
Pu-244 Pu-245 (n.~)
Am-241 Am-240 (n.2n)
Pu-241 Am-241 g-
Cm-241 | Am-241 | 5t
Am-242m | Am-241 (n,2n)
Am-242 Am-241 (n,2n)
Am-242m | Am-242 | IT
Am-241 Am-242 (r,7y)
Am-243 | Am-242 (n.2n)
Am-241 Am-242m | (n, )
Pu-243 Am-243 a-
Cm-243 Am-243 37
Am-242m | Am-243 (n.v)
Am-242 Am-243 (r.9)
Am-243 Am-244 {n.7)
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Table 2.6: N{KENO—BURN TR DR actinide FALERIG -5
- E v BT ars

Am-243 | | Am-2ddm § {n,7)

Cm-241" [Cw-240 " | (n.2n) |

C3111—242"7':;”‘ Cm-241 . {n,2n)
Am-24?‘:'2,‘ | C111-242 ,BL o
Cm-241 | Cue242 | (mi7)
Cm-243 Cm-242 (n,2n)
Cm-242 Cm-243 (n,v)
Cm-244 (C'1n-243 (n,2n)
Am-244m | Cm-244 | 37

| Am-244 | Cme244 | -
V—Q;mi-243 : C1_111‘,—2~L4-‘ A fn, 7-)-;
Cin245 | Cmi244 | (n.2n)
Am:245 | Cm245 | 8-
.Cfl}}7244 Cm-245 {n,7)

S P —
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Figure 2.3: MKENO-BURN TE 9 #kb s FP O FREER
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MKENO-CHK
l START l

iINPUT

KENQO-INPUT

MGCL 4132

(O —
END

MGCL-KB

MKENO-BURN [ START ]

MGCL 4L38

1

MULTI-KENOHE < 7 O¥EHf 2 7 OREE

MULTI-KENO

FLUX% 7

R MR

HEE WEE meE

END

Figure 3.1: MWKENQO-BURN CTOMLHE 71—
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T TANMTERET, ARNOPEF RS A RUEFELY BHET 5,

PR F H T BN R CERMBTEREOBHIE 21T 5. T4, BERIEIC
$ 0, EEHEOEEEEOEL. BRESHELEIET L, BBIIAT Y7 1 RUA
T 72 CHAESNET 74 VO—E% ZiL#1 Table 3.1.Table 3.2127R 3,

Table 3.1: MIKENO-CHECK TEH+A 774 M

UNIT No.

P

)

6

11
12
13
14
15
18
21
22
23
24
29
42
43

95
96

AT

s

MGCL 300k

MGCL 560k

MGCL 900k

MGCL 1200k

MGCL 2100k

KENO H file{dummy)
SMF 300k

SMF 560k

SMF 600k

SMF 1200k

SMF 2100k

albedo library

KENO WTAVG library
for automatic

refrector option
MGCL-KB

KENO H input{dummy)
KENO H output(dummy)
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Table 3.2: MKENQ-BURN TfEH$A7 7 AV

UNIT No. A%

1 KENO B MGCL Hf#i 7 7 4 )V (dummy)
5 AT

6 7

8 H7 (dummy)

15 flux, ki, Volume(dummy)

18 KENO H7 7 A4 v {(dummy}

28 Hi77 (dummy)

41 KENO H~< 7 0WEHE (dummy)
42 albedo library

43 KENO WTAVG library

for automatic

refrector option

50 MGCL-KB

51 Write Restart Data file

52 Read Restart Data file

60 KENO A 3 7 0B (dummy)
73 FP #%HH FPGS 24751

61 KENO H7 7 4V {(dummy)

95 KENO H input{dummy}

96 KENO H output{dummy}
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3.2 RO LOEM

MKENO-BURN Z—Foav b~ VEHTHL COMMON F—- 7V & BEEFARD
BRI 7 7 A VOEME LU TICHEAT A,

3.21 YIEWN-F—-TI

MKENQ-BURN = — F T &2 COMMON BEONELZR T, 72770, UTIRYT
COMMON 13 MKENQ £¥ 2~ VA DE ZATHER SN TR0 TH 5,
MKENO €2 2 — 1 H® COMMON E#IZ2W TR MULTIKENO 2~ FOv 2 a7 L
2] #BR s 2w,

/ / =4k

/INTEGR/ TuT T AFIHAERE - 4
/REAL / TO7T AREAERR T8
/KEY [/ T A NVHORY—T—%
/PRTOPT/ Tk FSa s
/PRTOP2/ BEFEEHIH

/PRTOP3/ Power AiHIH

/IDNUC / PAE 1D 7— 7
/CHAIN /  BAREHEF—> - 7T
/DATAB / BB EE T — 4

UTWEAFYy 71 (BRF—% - Frvr £V2-0) TLEL COMMON #8Th
B

/ENERGY/ IFALF-—HF—7N
/FPTAB / PR AE D f-Table,SMNF #2473 3
/MGCLIO/ MGCL,SMF @ 1/0 &5

LLE® COMMON $EI TRV 5T 2 COMMON ZEHDHRE % Table 3.3 205 Table
3.15 I2R T
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Table 3.3: %40 L COMMON

¥ S
LIMIT VEEREMOAE &
A(LIMIT) | /E$EmR

Table 3.4: COMMON /INTEGER/

T . k=3
IBURN PRI T TH
IGM TRV E — B
IGF EEET AL FEHE
IGT HEE T R L FEEH
IGFEW | PEEC AV FHK
IFTTM oo T — 7 VERAAHE
MTEMPX | MGCL 4 79 ) NORE MR AE
NSTOP f-table iteration DITHEH
JUP EREET A VTR
JDOWN | THEEL AN TR
LGG BEL< 1) v 2 AD Legendre 3 +1
JSMAX | BBEAER
IRV Iy uw s UHEROE
JFMAX | MORIERT— 7V OMER
17ZM Zone ¥
MAXR Region #
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Table 3.5: COMMON /REAL/

EH

ESS

EPSI | f-table MiEH =&
EPSL | f-table PoifH] gl
FH(5) | Dancoff #i EFtHEH 77— # |

Table 3.6: COMMON /KEY/

EH NE
KEY0(1) | Lva—FE-1
KEY0(2) | fule rod ID
KEY0(3) | 73 ID
KEY0(4) | B EE ID
KEYO0(3) | #okHERE ID
KEYO0(6) | ¥4 K& D
KEYO(7) | #EM R o »&E ID
KEY0(8) | Albedo ID
KEYO0(9) | B8R ID
KEY0(10) | L z1— FH&E3I ID
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Table 3.7: COMMON /PRTOPT/

EE IS
IPOPT(1) | WEAAFT— ¥4
IPOPT(2) |HEFET—7NV
IPOPT(3) |flux
IPOPT(4) | zone BOAKE I 7 VEIHEE
IPOPT(5) | region BOAKEE I 7 LWEE
IPOPT(6) | < QWM&
IPOPT(7) | MGCL BAEFEH
IPOPT(8) | BABEEHE I MEH
IPOPT(9) ! Leakage [H#
IPOPT(10) | HAGHwm~ v 7

Table 3.8: COMMON /PRTOPT2/

4 Sk

MRG | )9 5 zone #
NRG | zone 5

Table 3.9: COMMON /PRTOP3/

=

AE

MSBX
‘NSBX

<7 THA® Super Box
Super Box &%
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Table 3.7: COMMON /PRTOPT/

IPOPT(1) | MEIANFT—7%

IPOPT(2) | HBEET—TN

IPOPT(3) | flux

IPOPT(4) | zone BOLKEEI 7 QRTEAR
[POPT(5) | region HOLEHEI 7 OTEE
IPOPT(6) | v DHIETE

IPOPT(7) | MGCL B & E3H

IPOPT(8) | Mt HMEEHKR

IPOPT(9) ! Leakage &%

IPOPT(10) | HAGHF~< v 7

Table 3.8: COMMON /PRTOPT2/

T SFeS

MRG | HH¥ 2% zone ¥
NRG | zone &5

Table 3.9: COMMON /PRTOP3/

EH

A

MSBX
NSBX

< 7HA® Super Box
Super Box &5
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Table 3.10: COMMON /IDNUC/

X P

MICI

ICODE | MR O%IE ID

IDORD | ¥ IDA—¥F—7—7 N

D | 37 ulEREEY 57

Table 3.11: COMMON /CHAIN/

NAME PRBERERE D

NUMI BREERAE 1D

NUM2 PABERAE [D

IFLG1 NUML %25 (n,v) RIS TERE LS
IFLG2 NUM2 225 (n,7) RIGTEE SN2 5
NTAB1 B ID 77V & ORISR

ALP1 NUMI1 %6 D5k

ALP2 NUM2 7%+ 5 D5 1

RAMDA | EBwH

GAMMAX | B4 2R

NUM PRIEIETE S

Table 3.12: COMMON /DATAB/

Y

W

UMAS
VK

POWER | #HHEE x pin DEX

S | BEEEGO U, Pu 02 EHE
U, PU 7 #%E® K-Value
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Table 3.13: COMMON /ENERGY/
Z¥ P

EDB | 26 Bx 3L ¥ —ERE
UBD | V¥ V1B

Table 3.14: COMMON /FPTAB/
¥ P

JFPTB | FP &0 MGCL fER /x5 2 — %

Table 3.15: COMMON /MGCLIO/

= A
MGCL MGCL-KB 7 7 4 V& 10 unit %
MGL(5) MGCL @ IO unit H5
MSM(5) SMF @ IO unit HF5
TEMPTB(3) | MGCL $ & U° SMF @REF— 7V
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3.2.2 E&5&7|

BAET (&% L COMMON) @kK& &1k SUBROUTINE ALOCAT W@ A{LIMIT)
Thy b &N, FOEERSTE, Table 3.16 WWRT LI CFEa bu—LHELoTWE,
IAMAX X DA REEY 2 — LOEEEEE LTHY SIS, - BROFITRSES L
JTAB i MGCL % A £ ETRET 2700, BEED/$S A — 5 2EHEROT FL A
R RETHTF— TNV THAE, Table 317 KEOHETTRT,

3.2.3 T7AILDOFM

MEKENO-BURN 2— FTHEHTAE 7 ANDHE BELZDDICONTEDFMEET,

<z uZ4 75 )HEM7 74V (UNIT 1)

FT01 13, MGCL X b KENOH~2u54 77 ) 2 El T 57-0DHRM7 7 41 VT
Hd, 2O FT01 AL ELBEEIZMGCL & KENO He7 09475 1) & TIREE
HOERUWELLI:DTHb,

KENO fi=2uoZ 4 73 (UNIT 41)

JA &= b 77 A0 (UNIT 51)

MEKENO-BURN o — FCEHEENERTHAHTE2 77 A VTHY, JAF -+ D
X3 UNIT=32 & LTHWVwENE, Table 318 &L a— FOFEME R,

MGCL-KB 7 7 v (UNIT 50}

MGCL-KB 12, MKENO-CHK T8 & T, MKENO-BURN THE & N2, 77
£ VFEIE MGCL & SMF 284 L0 Th 5,

FPGS Libraryl( UNIT 73)

FPGS Library 1, FP BEOBEEF c — V252 52D s 5, T4 b B Fig
2.3 \Z/RY FP B0 BIBEE RO EBEIRIUEL HL A L7-0IEH NS,

370 - w7 OlFERZ 7 4 )V (UNIT 60)
FT60 i MGCL F4 79" # 0B L TR S RA-BEE - SHEHERH o 3 7 olifm
BTHb,
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Table 3.16: BEAHEF

4e8H Address B Z S

LBURN BURN{IBURN+1) W7 T

LTEMP TEMP(IZM) ZONE BORE

LDNF NDNF(IZM) Dancoff #IE7 7 7

LNUNUM | NUNUM(IZM) zone NIZEFERL

ENUADD NUADD(IZM) BT — 7T FL A

LDENTB NDENTB(3, f NUNUM(i) ) HAE 7 — 7
DENTB(3, fwcmwf(i) )

LREGB NREGB(IZM) W7 7 7

LCONDE JCONDE(2,IGFEW) IR VERRER T — TV

LCONDR JCONDR(IZM) zone-region FIG7 =7 )V

LMRTAB MRTAB(IM) mesh-zone XML& 7 — 7V

LVOLM VOLM(IM) mesh &

LVOLR VOLR(IZM) zone R

LIKAI KAI{IGM) v DI

LJKAI JKAI(IZM) \ BAT TS

LNMAXA | NAMAX(MAXR) region PHETESL

LUM UM(IZM) zone D U, Pu W1EI&E

LBZ BZ(IZM,2) zone HEOWRBERE

LDENA DENA(Q,I% NUNUM() ) g7 — 7

LEBD EBD(IGM—;I) T L ¥R

LUBD UBD(IGM+1) LY —1g

LITAB JTAB(NUCM.23) MGCL 17— % {71

LSGO 23*34+(124-5%2)(NUCM-28)-+100 | oy iBEF— 7L

LSGX SGX(X),X=LDENT-LSGX Tno, f-table, o, BFHITE

LDENT DENT(2.NUCM?2) EHYBET— 7N

TAMAZ - BTV o VEEEE
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Table 3.17: JTAB(NUCM.23) DAZE

NO. | Z¥2 NE

1 NUCID | ## ID

2 NUC2 | &l hY v 2 28BEE ID

3 LSGO oy LIBEF—7TVLOEET FL X

4 LSGX 0w , table, o, OFEET F L2

5 IFTM | 6o DE

6 ITM 1 RILT — & OmESEK

7 ITMT | 2R — % DRESLE

8 JE c. DHEO/ & /K

9 JC oo DEEQ/LE /K

10 | JIJNUF | o vo; OHE0/LHE/H

11 1 JIN o PDEEO . &K

12 | IN2N | 0, OFEO/LE/H

13 |JFTC | f. OFE/L . /K

14 | JFTF fr 0E®EO/ E/E

15 [JFTT | f, OFEO/L: E/ A

16 | JFTE fOFE BE/E

17 | LG HE~ M) v 7 AR

18 IFSC o RN I ADKEEQN E/F
19 | IFIN O TN 7 ADKE )1 & /&
20 |IFN2N | g, Y P U v 2 AOKEQ/1 B/ K
21 |LFT f-table DT AL FHHEOKE S

22 | LSM TinyOnan ¥ N v 2 AD TR NVFHEOKE S
23 | LSGXM | g {Py) ¥~ v 7 ADEET FL 2




JAERI—Data/Code 96-037

HRBOEET 5 v 7 A (UNIT 15)
FT15 1A v L 2 BOSEE T T v 7 A5 4 75)THY, ZOREIEX JAF— T
TrANMOLa—=FID 21 EFEETH 5,

Table 3.18: JAF— 77 AL 3 FfEk]

No. ID N

1 i1 MEAT— 5 ERT— 5

2 11 zone BOEEEE

3 12 region HOERHFE

4 14 Geometry, Box, SuperBox 8@ Leakage {§¥#t
5 15 zone D Leakage & RILDHH

6 16 FE# & N7 Leakage L RILE

7 21 A v ¥ 2 BOZE flux

8 22 zone WO VEH flux

9 23 region 15O L flux

10 | 101 ~ 100+IZM zone O /LEEE I 7 W
11 | 201 ~ 200+MAXR | region B I 7 THTEE

12 1§ 301 zone O VEE~ 7 URTHR
13 1302 region T OV~ 7 DETER
14 | 511 zone BORREOUEE

15 | 512 region HOBBEHROBEE

16 | 600 zone HOBBEROBREE
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4 EEEE

4.1 UNIX % OS &9 55 BRETOER

MKENO-BURN O#EITE#EIZ, UNIX % 0S5 £33 FEBTIZIERE IIME L shell script
THBITRETH B,

YT #lemd, JDDL & 57 FP 7 — %% fusr/jaerilib LITiZ, MGCL 7475
) A% fust/mgel LT directory 128 % EREL Tvid, 7L, MGCL 2B L TidmE
BILEZHOT7 7 A M > THEDTHRENEH TS 6. € L TwEEIC MGCL-KB
77 A4 MHERE T, MKENO-BURN 2T LT %,

#!/bin/csh

echo ‘date‘ LINKING FILES FOR MKENOCHK AND MKENOBURN
setenv JLIBDIR /usr/jaerilib

setenv MGCLDIR /usr/jaerilib/mgcl/j32g26

setenv EXEC /usr/mkeno

#

# MGCL Libraries

#

in -s $MGCLDIR/mgcl300.data fort.11

in -s $MGCLDIR/mgcl560.unitb.j32.g26 fort.12
In -s $MGCLDIR/mgcl900.unitb.newfpj32.g26 fort.13
#

# SMF Libraries

#

1n -s $MGCLDIR/smf300n.data fort.21

1n -s $MGCLDIR/smf560.unitb.j32.g26 fort.22
1n -5 $MGCLDIR/smf900.unitb.newfpj32.g26 fort.23
#

# JDDL ACTINIDE

#

ln -8 $JLIBDIR/jddl/jddlwrite/jri92.jddlact .new3.data fort.49
#

# FPGS

#

1n -s $JLIBDIR/fpgs-new/fort.50 fort.73

#

# LUMPED FP

#

ln -s $JLIBDIR/newlumpedfp/unitburn.pwrlfp.j32.data fort.80

# run of MKENQOCHE
#
echo ‘date® RUN MKENOCHK
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$EXEC/chk/mkenochk < $1 > $1.out
echo ‘date® END OF MKENOCHK

#

# run of mkenoburn

#

echo ‘date’ RUN MKENOBURN
$EXEC/burn/mkenoburn < $1 >> $1.out
echo ‘date® END OF MKENOBURN

4.2 YZxa—IhEtE

SHEBRATIEL 2 5 E Y T VR, SHIT) LENBHBD, VA =M EtRE
Thei LTV bo LLTFIZ 20780 shell seript 2/8¢4%, Z ZTid, £ shell script TF
AT fle A5 symbolic link SRTVEZ EEBEL TV 5,

#!/bin/csh

echo ‘date‘ RESTARTING MKENOBURN
setenv EXEC /home5/codes/mkeno

echo ‘date® SET RESTART FILE
# move wrote restart file to read restart file
nv fort.51 fort.52

#

# run of mkenoburn

#

echo ‘date’ RUN MKENOBURN
$EXEC/burn/mkenoburn < $1 > $1.out
echo ‘date‘ END OF RESTARTED MKENOBURN



Information required to execute the MKENO-BURN computer program includes job

control cards and input data. Because job control cards are facility-dependent, they are

5 MEKENO-BURN INPUT DESCRIPTION
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presented in the case of FACOM-MT780 as an example.

Card No. 0 Title Card

1 2044 TITLE(I) : Contains title only.

Card No. 1 Restart Option

0 A ICH(D)

1 I IRESET

= 1 for restart run.

: 'RESTART”

. = 0 for initial run.

2 R BDEN : Burnup value at restart (MWD/T) = BURN(1)

Card No. 2 Key Data for Qutput File

0 A ICH(D)

1

I

KEYO0(1)

KEY0(2)

KEY0(3)

KEY0(4)

KEY0(5)

KEYO(6)

KEYO(7)

KEYO(8)

KEY0(9)

: KEY”
: Record length (_rthe Value is set in the program.)
: Fuel rod ID
: Power ID
: Moderator temperature ID
: Fuel temperature 1D
: Void fraction ID
. ID of Boron density of modrator
: Albedo ID

: Burnup ID (for each run)

Card No. 3 Print Option

A ICH(I)

: '"PRINT”
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1 I IPOPT(i) : Print option for initial input data
= 0 ; no print out

= 1; print out

Following options should be input in the same way.

2 I IPOPT(2) : For number density table.
3 I IPOPT(3) : For neutron flux.
4 I IPOPT{4) : For microscopic cross-section (zone-wise, few group).

5 I IPOPT(5) : For microscopic cross-section (region-wise, few group).

6 I IPOPT(6) : For macroscopic cross-section {zone-and region-wise, few

group).
7 I IPOPT(7) : For information about MGCL.
8 I IPCPT(8) : Forinformation about burnup calculation.
9 I IPOPT(9) : Forinformation about leakage.
10 I IPOPT(10) : For power distribution.
Card No.4 Option for Number Density Output
{Omit if IPOPT(2)#1 .)
A ICH(I) :'PLT.ZONE’

1 I MRG : Maximum number of zone to be output about number density. If
MRG = 0. output for all zone. 1 < MRG £ IZM

Card No. 4-1 Zone Number for Number Density Output
(Omit if IPOPT(2)#1 .)

1 I NRG({1) : Zone number to be output.

2 I NRG{2) : Zone number to be output.

MRG I NRG(MRG) : Zomne number to he output.

Card No. 5 Option for Power Distribution Qutput
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Omit if TPOPT{10)#1 .
0 A CH(I) : SBOX.MAPF’

1 I SBX : Number of superbox to be output for Power distribution. 1 <
MSBX < SBOX

Card No. 5-1 Zone Number for Power Distribution Output
Omit if IPOPT(10)#£1 .

1 I NSBX(L) : Zone number to be output.

2 I NSBX(2) : Zone number to be output.

MSBX I NSBX(MSBX) :Zome number to be output.
Card No. 6 Integer Data

Parameters should be separated by one or more blanks. A new card may be started

after any parameter.
0 & ICH(I) : 'INTEGER’
1 I IBURN : Number of burnup steps to be executed in this run.
2 I NBA : Number of Generations.
3 I NPB : Number of neutrons per distribution.
4 I NSKIP : Number of generations to be skipped.
5 I IGM : Number of energy groups.

6 I IGF : Number of energy groups which belong to the fast neutron group.
IGF = IGM - IGT. IGT : Number of energy groups which belong to the

thermal neutron group.
7 I IGFEW : Number of reduced energy group.
8 I IGN : Number of down-scatters.

9 I IZM : Number of zones.
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10 I XREFM : Total number of geometry cards. Note : It Is a same number
of the regions which are generated by the automatic reflector option, the
CELL BOUNDARY cards, and the CORE BOUNDARY cards, whether
calculated by the automatic reflector option or entered separately. None of
the REFLECTOR cards from the automatic reflector option, SUPERBOX
cards and BOX TYPE cards and BOX TYPE cards is counted. All other

geometry cards must be counted.

11 I SBOX : Number of SUPER BOX types.Note : SBOX must be zerc for
a single unit. A single unit is a configuration that does not have to be

enclosed in a cube or cuboid and can not be stacked mto array.

12 T SBXMAX : Number of units in the x direction of the super box array. A

value must be entered for a single unit problem, but it is not used.

13 I SBYMAX : Number of units in the y direction of the super box array. A
value must be entered for a single unit problem, but it is not used.

14 I SBZMAX : Number of units in the z direction of the super box array. A

value must be entered for a single unit problem, but it is not used.
15 I NMAT : Number of input cross-section sets.

16 I MATT : Number of mixtures.

17 I NMIX : Number of mixing table entries.

18 I NTEMPX : Maximum number of temperature points in the MGCL
library.

19 I NSTOP : Maximum number of iterations to converge f-table.
20 I NTAPE : Number of input cross-section sets{=NMAT).

21 I NXX : Specified albedo-k option. Note : Albedo can not be used for a
single pin unit problem.

= (0 : No albedo or k to be used.

= 1: Uses specular reflection (k ). Note : This option consists of mirror
image reflection, multiplying the weight {WT) by the absolute value of the
reflector constant (card 9) for that cace, and leaving the energy unchanged.
NXX=1 can not be used for a problem that utilize both specular reflection
and differential albedos.
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= 2 : Read differential albedos from cards or page. If a combination of
differential aibedos and specular reflection are to be used, NXX must be 2.
= J : Use differential albedos from the previous case. Can not be used in the
first case following an "END CASE"” card. Note : Differential albedos can

not be used for an adjoint problems.

22 1 NSCH : Search type.

= 0 : No search.

= 1 : Search on dimension.

= 2 Search on the number of units (array search}. Use only when SBOX=1
(on card 6 No.11}.

= 3 : Search on dimensions using a small number of generations, NBA1 {on
card 8 No.4-a). Once convergence has been achieved, an additional search is
made using the number of generations. This option enables the user to
minimize the hazards of a poor starting guess and yet still obtain a
significant number of histories in a relatively shorter time interval than

required if run uses NSCH=1 .

23 I LIST : Supplies print flags to the MULTI-KENO. (Four-digit number)
Thousands digit:

= ( : Print all macroscopic cross-sections.

= 1: Print only macroscopic 1-D cross-sections.
= 2 : Do not print any macroscopic cross-sections.
Hundreds digit:

= 0 : Do not print array unit interaction matrix,

= 1 : Print array unit interaction matrix. Use only when MATRIX {on Card
6 No.30)is lor 3.

Tens digit:

= 0 : Edit neutron balance table for each superbox and summary.

= 1: Edit neutron balance table for outer cell boundary plug option 0 .
= 2 : Edit neutron balance table for all regions and summary.

Units digit:

= 0 : Do not print input cross section from tape.

= 1: print input cross sections.

Note : For example, assume your wish to print cross sections inputted,
macroscopic cross sections and the array unit interaction matrix but not

region dependent fissions ahsorptions, then LIST = 0101 .

24 T NOXS : Specifies whether to reuse macro cross section and/or the
geometry description of the preceding case(Two-digit number).



JAERI—Data/Code 96—037

Tens digit:

= {) : Read new geometry.

= 1 : Use geometry from the preceding case. However, the mixed box
orientation data must be read again when SBOX (on Card 6 No.11} is
greater than 1 .

Units digit:

= 0 : Read new cross sections. = 1 : Use cross sections of the preceding
case. The units digit of NADJ (on Card 6, No.28) must be same as in the
preceding case. Note : For example. to use cross- secions of the preceding
case and new geometry, NOXS=01. To read new cross sections and to use

the geometry of the preceding case, NOX5=10 .

25 I NTYPST : The type of starting distribution to be used.

= 0 : Flat distributions over the overall array dimensions, in fissile material
only.

= 1 : Cosine distributions over the overall array dimensions, in fissile
material only. Not applicable for single-unit.

= 2 : Arbitrary fraction started in fissile material in unit {X,Y,Z), the rest
started in fissile material with cosine distribution, over the array, about unit
(X,Y.Z). Not applicable for single-unit. Here, 1<X<SBXMAX,
1<Y<SBYMAX, 1<Z<SBZMAX .

= 3 : All distributions are started at position (x,v,z}) in cm, in unit (X.Y,Z}.
= 4 : All distributions are started at position (X,y,z) in cm, with all units of
box type NBOXST {Card 18) being equally probable. Not applicable for
single-unit problems.

= 5 : Flat distributions in fissile material in units of super box type
NBOXST (Card 18). Not applicable for single-unit problms.

= 6 : Starting distribution is arbitrarily input. This is an only way that
neutrons can be started in the reflector of the array.Note : NTYPST must be
0. 3 or 6 for a single unit problem. If any other value is specified, it will be

run as a start type is zero.

26 I NFIX : Neutron trace flag.
< 0 : Neutrons are traced to | NFIX | th fission neutrons.
= (0 : Only initially generated neutrons are traced.

> 0 : Neutrons are traced to disappearance.

27 1 NFDEN :Fission density Hag.
= (0 ; Fission densities will be calcualted.

# 0 : Fission densities will not be calculated.
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28 I NADJ : Adjoint / forward flag.
= 0 : A forward calculation will be done.
# 0 : An adjoint calculation will not be done.

29 I NXCUTE : Option for logical device number for cross-section library.
= 0 : Logical device number, XSECS, is set to 41 for the MULTI-KENO
cross-section library and 4 for AMPX cross-section library.

# 0 : Logical device number for the input cross-section library, XSECS, is
set equal to the absolute value of NXCUTE.

30 I MATRIX :Flag for input velocities and matrix calculations.

Tens digit:

= (0 : Read energy and lethargy from tape and calculate velocities.

= 1 Read velocities from cards.

= 2 : Use velocities from the previous case.

Note : NADJ (on Card 6, No.28) must be same for both cases. Velocities are
used to calculate lifetime and generation times. Lifetimes and generation
times are incorrect if a differencial albedo reflector is used {Ref. NXX on
Card 6, No.21).

Units digit:

= 0 : No matrix keff will be calculated.

= 1 : Matrix keff by array unit will be calculated.

= 2 : Matrix keff by box type will be calculated.

= 3 : Matrix keff by both array unit and box type will be calculated.
Note : The keff and co-factor keff will be printed. If the unit interaction
matrix is to be printed, LIST ( on Card 6, No.23} must include a 1 in the
hundreds digit.

31 I NPST : Position of o, if ANISN format cross sections are read from
cards. NPST=0 if cross-sections other than ANISN are to be used.

32 I NPSGG : Position of oy, if ANISN format cross sectins are read from
cards. NPSGG=0 if cross-sections other than ANISN are to be used.

33 I LGG : Degree of scattering + 1 .
34 I LFT : Expansion length of {-table (<IGH).
35 I LSM : Expansion length of SMF(in, n2n) (<IGM).

36 I MSGO : Number of oy points.
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37 I JENDL : Type of MGCL Library
= 3 MGCL-J3
= 4 MGCL-IV

Card No. 7 Real Number Data
Parameters are separated by one or more blanks.
A ICH : 'REAL’

1 R TMAX : Maximum CPU time (minute) to be allowed for executing one
burn-up step. If the execufion could not complete within TMAX, the

execution would be terminated. NOT effective in current version.
2 R POWER :Total power of the system to be executed (W),
3 R EPSI : Convergence criterion #1 of f-table.

4 R EPSL : Convergence criterion #2 of f-table.
Note : Convergence criterion of f-table is usually 0.0001 .

Following Card 8 - Card 20 are same as MVULTI-KENO input data Card 3 - Card 14 and
Card 18 respectively.

Card No. 8 Search Parameters
Omit if NSCH = 0 (Card 6, No.22}.
1 R CONSTK : Desired keff for a search problem.

2 I NSIG : Maximum number of standard deviations keff may be from

CONSTK for the search completion.

3 I KUMBR : If NSCH=1 or 2 {Card 6, No.22), NUMBR is the maximum
number of iterations which the search will run.If NSCH=3, NUMBR is the

number of iterations allowed for coarse convergence.

Whether to entry or to omit remaining parameters in this card depends on NSCH (Card
G, No.22).

If NSCH=1:

Remaining parameters should be omitted.

If NSCH=2;
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4 T NBXMA : Maximum number of units that will be
allowed in the X direction during an array search.

E I NBYMA : Maximum number of units that will he allowed in the Y

direction during an array search.

6 I NBZMA : Maximum number of units that will he

allowed in the Z direction during an array search.
If NSCH=3:

4 I NBA1 : The number of batches to be run to achieve coarse convergence.
(See the explanation of NSCH=3 {Card 6, No.22).)

5 I NUMBBRF : The number of batches to be run to
achieve coarse convergence. (See the explanation of NSCH=3 {Card6.
No0.22}.) If coarse convergence is not achieved, fine convergence would not be

attempted.

Card No. 9 Reslector Constants

Omit if NXX=0 (Card 6, No.21).
1 R REFCST(1) :Reflector constant for +x Face of the array.
2 R REFCST(2) :Reflector constant for -x Face of the array.
3 R REFCST(3) :Reflector constant for +y Face of the array.
4 R REFCST(4) :Reflector constant for -y Face of the array.
5 R REFCST(5) :Reflector constant for +z Face of the array.
6 R REFCST(6) :Reflector constant for -z Face of the array.

Note : Reflector constant should be the POSITIVE albedo ID for the faces using
DIFFERENTIAL ALBEDOS, the NEGATIVE albedo ID for the faces using
SPECULAR ALBEDOS. and zero for faces having no albedo treatment. SPECULAR
ALBEDOS may be used on some faces and DIFFERENTIAL ALBEDOS on other faces
in problems where the use of DIFFERENTIAL ALBEDOS has been indicated in NXX
(Card 6, No.21}. The absolute value of the reflector constant entered for specular albedo
1s the fractional return for the face. The value of the reflector constant is the albedo ID

for differential albedo.
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Card No. 10 Neutron Velocities

Omit if the Tens Digit of MATRIX (Card 6, No.5) # 1 .
1 R VEL(1) :Neutron velocity (cm/sec) for the lst energy group.
2 R VEL(2) :Neutron velocity (cm/sec) for the 2nd energy group.

IGM R VEL(IGM) : Neutrom velocity (cm/sec) for the IGM-th enrergy group.

Card No. 11 Mixing Table
Omit if the Units Digit of NOXS (Card 6, Nc.24) is not (.
1 I KKA : Mixture ID number. 1<KKA<MATT (Card 6, No.16)

2 T NMA : Nuclide ID number. A negative nuclide [DD number indicates that
the fission spectrum for the nuclide will be used for the mixture KKA. A
negative nuclide ID must be specified in each mixture that contains

fissionable material.
3 R RHOA : Number density (atoms/barn). RHOA > 0.0 .

Repeat, starting with KILA, for each nuclide. Each set of KIKA. NMA, RHOA is a
mixing table entry. Note : There must be NMIX (Card 6, No.17) sets of entries.

Card No. 12 Cross-section Data

Omit if the Units Digit of NOXS (Card 6. No.24) is not 0 and NTAPE =2 NMAT (Card
6, No.20 and No.13).

(NMAT-NTAPE) decks of eross-section data should be entered. Each deck consists of
the cards, 12(a). 12{b) and 12(c), sequencially described as follows. Note : Cross-section

data must be formatted.
Card No. 12(a)
1 7A4,A3 XST : Nuclide identification.

2 I1 IORDER :
= 0 : PO component only.
= 1: P] is present.

Card No. 12(b)} P0 and P1 Cross-section Sets
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First enter the PO component for all energy groups. Next, If IORDER=1 (Card 12,
No.2), enter the P1 component for all energy groups. Note : Both the PO and P1
components must be entered in either IKENO or ANISN format described under A and
B below. All cross- section sets from cards must be entered in the same format for a
given problem. One is KENO FORMAT, entry only if NPST=0 (Card 6, No.G}, another
is ANISN FORMAT, enter only if NPST#0 (Card 6, No.6).

A. KENO FORMAT ({6E12.5) (Enter only if NPST=0 (Card 6, No.6))

Group Data

1 O VOf Oy a1 712 2 - Ty—1+NDS-1

2 Ta VOy 0y T2 2.3 .- . T2+ ND5-1

3 Tq V0§ Oy T3_3 03m g - " O3 .34 NDS—1

J=NGP-NDS+1 &, vog 0y oy Ny TJoJ+1 - . Tj_NGP

J41 To VO5 O  Olpi—J+i Tipladt2 OJ+l=NGP  OJ+1—NGP

NGP Oq VO; Oy ONGP—NGP ONGP—NGP-1 = - TNGP—T
where the terms are defined as follows:

T Absorption cross section (barns)

v Neutron / fission

o Fission cross section (barns)

voy VX 0Oy

a; Total cross section (barns)

0ij  Scattering cross section from group i to group j (barns)
NGP Number of energy group

NDS Number of down scatters

J NGP-NDS+1

B. ANISN FORMAT (Euntry only if NPST # 0)

ANISN expects a table of cross sections for each group, g, of each material in the

following format.
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Field Numher Format Function of Parameter

1 R Activity
2 R Activity
NPST-2 R Absorption
NPST-1 R Nu fission
NPST R Total
NPST+1 R TG NUS—g
Upscatter
NPSGG-1 R Ogtl—g
NPSGG R o
NPSGGH+1 R Tgelmg
Downscatter
IHM R Og-NDS—g

Note - NUS = NPSGG - NPST. NDS is the number of groups of down scatter. NPST is
the position of SIGtotal. NPSGG is the position of o5, IHM = NPSGG + NDS - 1.
Thus the parametrs NPST, NPSGG, and IHM completely describe the format of the
cross-section. If there are no activity cross- sections, NPST = 3 . If there is no upscatter
NPSGG = NPST + 1 . If there is no downscatter, IHM = NPSGG (i.e., a one-group
problem). If there is upscatter, ANISN will compute a total upscatter cross-section for
each group of each material and place that cross-section in position IHM +1 . The

activity cross- sections are ignored by KENO.
Card No. 12(c) Fission Spectrum

FORMAT(6E12.5) (Enter only if voy # 0 for at least one energy group. There must be
NGP entries.)

Card No. 13 Geometry Cards and Weights

Omit if the tens digit of NOXS # 0 (Card 6, No.24) )

As deseribed below in detail, starting in column 1 on a new card, enter the geometry
word, followed by at least two blanks. Then the mixture number, dimensions and
weights are entered, separated by one or more blanks. This information may be carried
over to a new card after any entry. The geometry type must ALWAYS start in column 1
. A weight for each energy group must follow each geometry card (except SUPER BOX,
BOX TYPE or REFLECTOR cards, which are not counted as geometry cards).
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Card No. 13(a) Super Box Type Card

Omit if SBOX = 0 {Card 6, No.11)

| 14 'SUPER BOX’ Followed by at least two blanks.
2 I IS :Super box numberl. 1<SI<SBOX
3 I NBCX :The number of box types in the super box [

4 T NBXMAX :The number of units in the x direction of the array

constructed by box types.

5 I NBYMAX :The number of units in the y direction of the array
constructed by box types.

8 I NBZMAX :The number of units in the z direction of the array

constructed by box types.

Card No. 13(b) Box Type Card

Omit if NBOX = 0 (Card 13(a), No.3). If NBOX = 1, a Box Type Card may be entered

-but is not necessary.
14 JBOX TYPE followed by at least two blanks.
2 I IB : Box number. 1<I<NBOX
Card No. 13(¢) Geometry Card
All geometry words start in Col. 1.
1 A FGEOM :Geometry type followed by two or more spaces.

Note : GEOM may be no more than 12 characters long. FGEOM may be one of the
following and must be left adjusted :

CUBE : has +X = +Y = +Z and -X = -Y -Z. The +X dimension need not equal the -X
dimension of the cube; i.e., the origin need not be the center of the cube.

CUBOID : is a rectangular parallelepiped and may be described anywhere relative to
the origin.

SPHERE : must be centered about the origin.

CYLINDER : has its length described along the Z axis and its center line must be lie on

the 7 axis.
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XCYLINDER: has its length described along the X axis and its center line must be lie
on the X axis. _
YCYLINDER : has its length described along the Y axis and its center line must be lie

on the Y axis.

HEMISPHERE : must have its flat portion centered about the origin at Z = 0.0 and
exists only in the positive Z direction.

HEMISPHERE(B)(C) : must haveits flat portion centered about the origin at (C) = 0.0
and exists only in the BC direction (B = + or -, C =X, Y, or Z). For example,
"HEMISPHERE+Z’ is the same as the previously described 'HEMISPHERE® and
'HEMISPHERE-Z' is the mirror image of "HEMISPHERE4Z’, therefore existing only in
the negative Z direction.

(BYHEMICYL(C)(D) : is a half cylinder whose axis is the B axis (B = X, Y, or Z} and
exists only in the CD direction (C = + or -, D = X, Y, or Z). (Examples:
"ZHEMICYL+X', "YHEMICYL-Z' 'XHEMICYL+Y").

Starting two or more spaces after the geometry word, the following data is entered,

separated by one or more blanks. A new card may started after any entry.
2 I MAT :Mixture number. (enter a zero for a void)

3 R XX(1) :Radius for sphere, eylinders, hemispheres, hemicylinders, +x

dimension for cube, cuboid, or general region.

4 R XX(2) : -x dimension for cube, cuboid, or general region, +z for
cylinder, +x for x cylinder, +y for y cylinder, -+ length for hemicylinder,
omit XX(2) for a sphere or hemisphere.

5 R XX(3) :+vy dimension for cuboid or general region, -z for cylinder, -x
for x cylinder, -y for y cylinder, - length for hemicylinder, omit XX(3) for a

sphere, hemisphere, or cube.

6 R XX(4) :-y dimension for cuboid or general region.

7 R XX(5) :+z dimension for cuboid or general region.
8 R XX(6) :-z dimension for cuboid or general region.

Note : Omit XX(4), XX(5), and XX(6) for all other geometry types except CORE{or
CELL) BDY.

9-1 R WTAVG(1) : The weight which is given a neutron that survives
Russian roulette for the first energy group. Enter a value for each energy
group. Enter a weight of 0.5 or 0.0 for all regions within the core. If a value
of 0.0 is entered it is defaulted to 0.5 within the code. Weights for some
commonly used reflector material are in ORNL-TM-4660 (see ref. [1]).
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9-2 R WTAVG(2) :The weight which is given a neutron that survives
Russian roulette for the second energy group.

9-IGM R WTAVG(IGM) :The weight which is given a neutron that survives
Russian roulette for the last (= IGM-th, Card 6, No.5) energy group.

Repeat the card(s) 13(a), 13(b), 13(c) sequence until SBOX super box types, each of
which contains VBOX box types, have heen described. Super hoxes and boxes must be

numbered sequentially starting with 1.

Note

: The last geometry card for each box type must be a cube or cuboid.

Card No. 13(C1) Core (or CELL) Boundary Card

Core (or CELL ) boundary must be cuboid. Enter only if there are additional regions

external to the core. This card is needed only if one or more cards 13(C2) are used.

Note

1 4 :'CORE BDY’, or 'CELL BDY"’ starting Col.1, followed by two or

more blanks.

2 I MAT :Mixture number (usually zero).

3 R XX(1) : +4x dimension for a c1l1bo'1d or cube.

4 R X¥X(2) :-x dimension for a cuboid or cube.

5 R XX(3) :+y dimension for a cuboid, zero for a cube.
6 R XX(4) :-y dimension for a cuboid, zero for a cube.
: These dimensions must fit tightly arround the array.

7-1 R WTAVG(1) :The weight for the first energy group. Enter a value for

“each energy group even though they are not used.

7-2 R WTAVG(2) :The weight for the second energy group.

7-IGM R WTAVG(IGM) : The weight for the last {= IGM-th, Card 6, No.3)

energy group.

Card No.13(C2) Reflector Geometry Card

14 : '"FGEOM’ starting Col.1, followed by two or more blanks.

2 I MAT :Mixture number (usually zero).
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3 R XX{1) :+4x dimension for a cuboid or cube.

4 R XX(2) :-x dimension for a cuboid or cube.

5 R XX(3) :+4v dimension for a cuboid, zero for a cube.

6 R XX(4) :-v dimension for a cuboid, zero for a cube.
Note : These dimensions must fit tightly arround the array.

7-1 R WTAVG(1) : The weight for the first energy group. Enter a value for

each energy group even though they are not used.
7-2 R WTAVG(2) :The weight for the second energy group.

7-IGM R WTAVG(IGM) :The weight for the last (= IGM-th. Card 6, No.5)
energy group.

Repeat the above card sequence untill ail reflector regions have been described.
Card No. 13(C3) Automatic Reflector Card

Reflector must be cuboid. This card can he entered in the place of a core boundary card
{in which case it calculates the core boundary and fills in any remaining regions) or it
may be entered at any point external to the core boundary card (it then just fills in any
remaining cuboidal regions). It must never be intenal to any other geometry type. Use
only one Automatic Reflector card per problem.

Note : All regions generated by the automatic reflector option must be counted in
KREFM (Card 6, No.10).

Enter only if the automatic reflector option is to be exercised for putting an external

reflector around an array.
1 A 'REFLECTOR’, starting in Col. 1, followed bu two or more blanks.
2 I MAT :Mixture number of the material comprising the refiector.

3 R XX{1) :The reflector thickness in the +x direction. Non-negative

number only.

4 R XX(2) :The reflector thickness in the -x direction. Non-negative

number only.
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5 R XX(3) :The reflector thickness in the +y direction. Non-negative

number only.

6 R XX(4) :The reflector thickness in the -Y direction. Non-negative

number only.

7 R XX(5) :The reflector thickness in the +z direction. Non-negative

nuniber only.

8 B XX(6) :The reflector thickness in the +z direction. Non-negative

number only.

9 I IDWT : The ID of the appropriate set of WTs to be read from library. If
IDWT is less than 10, the weights wiil be read from cards. (See Card(s) 10.)

Note : Do NOT enter weights for the REFLECTOR card. They are automatically
provided through reading IDWT.

Card No. 14 Positidn of Super BOX
Card No. 14-1 Mixed Box Oriented Card

Omit if NBOX<1 (Card 13{a), No.3). The first field contains the box type, followed by
three sets of three fields that are treated like FORTRAN DO loops, followed by a field
that indicates whether another set of mixed box data is to be read. The arrangernent of
boxes may be considered as consisting of a three-dimensional matrix of box type
numbers, with the box position increasing in the positive X, Y, and Z directions,
respectively. Each set of mixed box orientation data consists of the following

parameters, separated one or more blanks.
1 I LTYPE : The box type. 0<LTYPE < NBOX (Card 13(a), No.3)

2 I IX1 :The starting point in the X direction. 1<IX1<NBXMAX (Card
13(a), No.3)

3 I IX2 : The ending point in the X direction. 1<IX2<NBXMAX

4 T INCX : The number of boxes by which increments are made in the
positive X direction. 1<INCX<NBXMAX

5 I I¥1 :The starting point in the Y direction. 1<IYI<KNBYMAX ({Card
13(a), No.d)
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6 I IY2 : The ending point in the Y direction. 1<IY2<NBYMAX

7 I INCY : The number of boxes by which increments are made in the
positive Y direction. 1<INCY<NBYMAX

8 I IZ1 : The starting point in the Z direction. 1<IZ1<NBZMAX (Card
13(a), No.5)

9 I IZ2 :The ending point in the Z direction. 1<IZ2<NBZMAX

10 T INCZ :The number of boxes by which increments are made in the
positive Z direction. 1<INCZ<NBZMAX

11 I ISTP : Indicates whether to read another set of mixed box orientation

data.

= 0 : read another set of data.

# 0 : do not read any more mixed box orientation card.

An important feature of this type of data description is that if any portion of
an array is defined in a conflicting manner, the last card to define that
portion will be the one that determines the array’s box type configration. To
utilize this feature, one can fill an entire array with the most prevalent box
type and then superimpose the other box types in their proper places to
accurately describe the array. The last set of mixed box orientation data

must have a nonzero entry in the last field.

Repeat this card until box orientation of all super boxes have been

described. This card must be entered in the super boxes sequence.
Card No. 14-2 Mixed Super Box Oriented Card

Omit if SBOX<1 (Card 6, No.11). This card must be entered in the same manner as
Card 14-1.

1 I LTYPE :The super box type.0<LTYPE<SBOX (Card 6, No.11)

2 I IX1 :The starting point in the X direction. 1<IX1<SBXMAX (Card 6,
No.12)

8 T IX2 :The ending point in the X direction. 1<IX2<SBXMAX

4 I INCX :The number of boxes by which increments are made in the
positive X direction. 1<INCXZSSBXMAX '
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5 I IY1 : The starting point in the Y direction. 1<IYI<SBYMAX (Card
6, No.13)
6 I IY2 : The ending point in the Y direction. 1<IY2<5BYMAX

7 I INCY :The number of boxes by which increments are made in the
positive Y direction. 1<INCY<SBYMAX

8 I IZ1 : The starting point in the Z direction. 1<IZ1<SBZMAX (Card 6,
No.14)

9 I IZ2 : The ending point in the Z direction. 1<IZ2<SBZMAX

10 I INCZ :The number of boxes by which increments are made in the
positive Z direction. 1<INCZ<SBZMAX

11 I ISTP : Indicates whether to read another set of mixed super box
orientation data.

= 0 : read another set of data

. # 0 do not read any more mixed super box orientation card.

The data of this type of card have same features as Card 14-1. The last set of
mixed super box orientation data must have a nonzero entry in the last field.

Card No. 15 Refiector Weights from Cards
Omit if IDWT > 10 {Card 13(c3), No.9).
1 1241 WITITL : Name of material being used for the reflector weights.

2 I IDWIT :Weight ID number (usually the ID number that will be put on
the library, but may be anything. The code automatically sets it equal to the
value of IDWT (Card 13(c3), No.9).

3 I ISUBST : Number of sets of weights associated with this IDWTT.

Usually one since you need read in only 1 set of weights.
4 R THICK : The thickness in cm of each weighting region of interval.

5 I NUMINC : The number of intervals in the set of weights.
(NUMINC*THICH = maximum thickness for which weights are given.)

6 I NGPWT : The number of energy groups for this set of weights. NGPWT
= NGP
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7-1 R WTAVG(L,1) : The weight average for the first interval and the first

energy group.

7-2 R WTAVG(2,1) : The weight average for the second intervai and the

first energy group.

7-NUMINC R WTAVG(NUMINC,1) : The weight average for the NUMINC-th

interval and the first energy group.

7-NUMINC*NGPWT R W : TAVG(NUMINC.NGPWT)

The weight average for the NUMINC-th interval and the NGPW'T-th energy
group.

Note : If ISUBST is greater than 1, the data "THICK” through
"WTAVG(T,J)” must be repeated ISUBST times.

Card No. 16 Generalized Geometry Description Card

If any. But This Genaralized Geometry option is suppressed.

Card No. 17 Albedo Deck

Omit if NXX # 2 (Card 6, No.21).
Albedo data must be formatted. It consists of the following cards:

Card No. 17-1

1 18A4 ATITLE : Title card for the albedo deck.

Card No. 17-2

1 E12.5 WTC0S(1) : The product of the fractional solid angle and the
cosine of the polar angle for the first polar angle.

2 F12.5 W :TCOS(2) The product of the fractional solid angle and the

cosine of the polar angle for the second polar angle.

NANG E12.5 WTCOS(NANG) : The product of the fractional solid angle and
the cosine of the polar angle for the NANG-th polar angle. NANG is the
number of polar angles and for the existing KENO Albedo is 4.

Card No. 17-3
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1 E12.5 PLIM(1} : The cosine of the angular bound for the first polar

angle.

2 E12.5 PLIM(2) : The cosine of the angular bound for the second polar

angle.

NANG E12.5 PLIM(NANG) :The cosine of the angular bound for the
NANG-th polar angle.

Card No. 17-4

1 E12.5 CPOL(1) : The cosine of the first polar angle.

2 E12.85 CPOL(2) :The cosine of the second polar angle.

NANG E12.5 CPOL(NANG) :The cosine of the NANG-th polar angule.
Card No. 17-5

1 E12.5 SPOL(L) :The sine of the first polar angle.

NANG E12.5 SPOL(NANG) :The sine of the NANG-th polar angule.
Card No. 17-6

1-NANG*NGP*NANG*NGP 18A4
(((A(ILJK,L.),L=1,NANG),J=1 NGP}, K=1,NANG)L=1,NGP) The albedc
data in hexidecimal form and represents the relative angular return tables

for input angle and energy.
Card No. 18 Data for Special Start Options

Omit if NTYPST<2 {Card 6, No.23).
if NTYPST=2:
Enter the X, Y, Z coodinates (in terms of boxes) of the box about which the starting

distribution is given.
1 I NBXS :The X index of the box.
2 I NBYS :The Y index of the hox.

3 I KBZS :The Z index of the box.
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4 R FX :The fraction of neutrons to be started as spike in box (NBXS,
NBYS, NBZS) of the array.

if NTYPST=3:
Enter the X, Y, 7 indices {in terms of boxes) of the box where the neutrons will be

started as a spike at the coodinates x, y, z in that box.
1 I NBXS : The X index of the box.
2 I NBYS : The Y index of the box.
3 I EBZS : The Z index of the box.
4 R TFX : The x coodinate of the spike in box (X, Y, and Z).

5 R TFY : The y coodinate of the spike in box (X, Y, and Z).

8 R TFZ :The z coodinate of the spike in box (X, Y, and Z}.

if NTYPST=4:
Enter the box type in which the neutrons will be started at the point (x, y, z}.

3 I NBOXST :The box type in which the neutrons will be started.

2 R TFX :The x coodinate of the point at which the neutrons will be
startedin the box type NBOXST.

3 R TFY : The y coodinate of the point at which the neutrons will be
startedin the box type NBOXST.

4 R TFZ : The z coodinate of the point at which the neutrons will be
startedin the box type NBOXST.

if NTYPST=5:
Enter the box type in which the neutrons will be started.

1 I NBOXST :The box type in which the neutrons will be started.

if NTYPST=6:

1 I LFIN : Final neutron to be started at this point. The first LFIN must
be > 1. (The first neutron at this point is the one following the previous
LFIN.) Points are read until LFIN=NPB (Card 6, No.3}, the number of

neutrons per batch.
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2 I NBXS :The X index of the hox.
3 I NBYS :The Y index of the box.
4 1 NBZS :The Z index of the box.
5 R TFX : The x coodinate of the point.
6 R TFY : The v coodinate of the point.
7 R TFZ : The z coodinate of the point.

For example, assume there are 50 neutrons in a generation, and you wish to start the
first five neutrons in box {1,1,1) at x=1.0, y=0.0, z=0.0 ; the next 25 neutrons in box
(1,2,1) at x=1.0, y=0.0, 2=2.0 ; and the remaining neutrons in box (1,2,2) at x=1.2,
v=1.2, z=1.5. Then the input card could be entered as follows:
5111100000301211.000205012215151.5

Card No. 19 Search Constants

Omit if NSCH=0 (Card 6, No.22):

The physical significance of a search constant may be described as a proportionality
constant. For a dimension search, the search constant (CONS) is proportional to the
relative change in dimension (XXnew-XXold)/XXold divided by the change in
k-effective (knew-kold) where XXold is the dimension that yielded a k-effective of knew.
The search constant is positive if k-effective increases as the dimension increases and

negative if k-effective dcreases as the dimension increases.

If NSCH =1 or 3 {Card 6, No.22):

Enter one set for each geometry region, and in corresponding order. There will be one
entry on a card for a sphere or hemisphere, three entries for a cylinder, xycylinder, and

six entries for a cube, cuboid or general region. Each entry corresponds to a dimension
and tells how that dimension will be altered. A value of zero means that dimension will
be unchanged. Note : Zero should ALWAYS be entered for a general region because a
search cannot be made for a general region.

1 R CONS(1) : Search constant for the radius of a sphere, hemisphere,

cylinder, xcylinder, yeylinder, hemicylinder, 4+x dimension of cube or cuboid.

2 R CONS(2) : Search constant for +z of cylinder, +x of xcylinder, +y of
yeylinder, 4+x of xhemicylinder, +y of yhemicylinder, +z of zhemicylinder, -x

dimension of cube or cuboid.
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3 R CONS(3) : Search constant for -z of cylinder, -x of xcylinder, -y of
yeylinder, -x of xhemicylinder, -y of yhemicylinder, -z of zhemicylinder, +y

dimension of cube or cuboid.

4 R CONS(4) : Search constant for -y dimension of cube or cuboid.
5 R CONS(5) : Search constant for +z dimension of cube or cuboid.
6 R CONS(8) : Search constantfor -z dimension of cube or cuboid.

Note : If NSCH = 1 or 3 and the problem contains a reflector that is maintain its
thickness even if the unit spacing changes, simply enter zeros for all six search constant
for each of the core boundary and reflector regions. The core will automatically
calculate the new core boundary and maintain proper reflector thickness and weightings.
If NSCH = 2 (Card 6, No.22):

Enter only one set. There will be three entries; one for each coordinate direction of the

array. The number of units in a given direction will be changed by an integer multiple of
the search constant specified. For any array search, the search constant for a given
direction represents the minimum number of units by which the array size can he
changed in that direction. The change in the number of units in each direction
maintains the proportionality of search constants stated for those directions. The search

constant is positive if k-effective increases as the array size increases.

1 R CONS(1) : Search constant for changing the number of units in the X

direction.

2 R CONS(2) : Search constant for changing the number of units in the Y

direction.

3 R CONS(3) : Search constant for changing the number of units in the Z

direction.
Card No. 20 The Last Card of KENO

0 & : 'END KENQ’ This card is optional and comes after the last card of
the last case. No more data will be read after this card has been encountered.
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Card No. 21 Burnup Step Input
0 A ICH{(I) : 'BURN’
1 R BURN(1) :The first burnup step value {MWD/t)
2 R BURN(2) :The second burnup step value (MWD /)

N R BURN(N) : The N-th burnup step value (MWD/t) N = IBURN + 1
(Card 6, No.1)

Card No. 22 Zone Temperature

0 A ICH(I) :'TEMF’

1 R TEMP(1) :Temperature of the zone 1 (K).

2 R TEMP(2) :Temperature of the zone 2 (K).

IZM R TEMP(IZM) :Temperature of the zone IZM {Card 6, No.9) (K}.
Card No. 23 Data for Dancoff Correction

0 A ICH(I) :'DANCQOFF’

1 R FH{1) :Rod pitch (cm).

2 R FH(2) :Rod inner radius {cm).

3 R FH(3) :Rod outer radius (cm).

4 R FH(4) :Macroscipic cross section for the clad region at epithermal

energy

5 R FH(5) : Macroscipic cross section for the moderator region at

epithermal energy

Card No. 24 Flag for Dancoff Correction Calculation
0 A ICH(I) :'DAN.FLG’

1 I NDNF(1) : Flag of Dancoff Correlation Calculation for the zone 1.
= 0 : not fule or homogeneous fuel

= 20 : square(central region or infinity array)

= 21 : square{outer region of finite array)

= 22 : square(corner of finite array)
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2 I NDNF(2) : Flag of Dancoff Correlation Calculation for the zone 2.

IZM I NDNF(IZM) : Flag of Dancoff Correlation Calculation for the zone
IZM.

Card No.25 - No.28 should be omitted for the restart run.

Card No. 25 Nuclide Data
Card No. 25-1
0 A ICH(I) :'NUCLIDE’
1 I MAXDAT :The number of input cases of nuclide data.
Card No.25-2 - N0.25-3 should be repeated MAXDAT times.
Card No. 25-2
1 I IS :ZonelID
2 I IE :Last zone ID
3 I NUCM :The number of nuclides
Card No. 25-3
This card should be repeat NUCM times.
1 I NUCID : Nuclide ID
2 R DEN : Number density({atoms/barn-cm)
Card No. 26 B\urn-up Zone Flag
0 A ICH(I) :'BURN.REG’

1 I JREGB(1) : Burn-up zone flag for the zone 1.
= {0 : Non burn-up.

= 1: Burn-up.
2 I JREGB(2) : Burn-up zone flag for the zone 2.

IZM I JREGB(IZM) :Burn-up zone flag for the zone I1ZM.
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Card No. 27 Energy Groups Reduction Table
0 A ICH(I) :'EGY.COND’

1 I JCOND(1,1) : Number of the first energy group for the reduced energy
group No.l.

2 1 JCOND{(2,1) : Number of the last energy group for the reduced energy
group No.l.

2IGFEW-1 I JCOND(1,IGFEW) :Number of the first energy group for the
reduced energy group NoIGFEW,

2IGFEW I JCOND(2,IGFEW) :Number of the last energy group for the
reduced energy group No IGFEW,

Card No. 28 Zone-Region Table
0 A ICH(I) :'REG.COND’
1 I JCONDR(1) : Number of the region corresponding to the zone 1.
2 I JCONDR(2) : Number of the region corresponding to the zone 2.
IZM I JCONDR{IZM) :Number of the region corresponding to the zone IZM.
Card No. 29 Kai Distribution(Fission Spectrum) Data
0 A ICH(I) :"KAT
1 R F :KAI(1}
2 R F :KAI(2)
IGM R F :KAI(IGM)
Card No. 30 Fission Flag
0 A ICH(I} : JKAT

1 I J :KAI{1) Fission flag for zone 1.
= 0 : Non fission region.
= 1 : Fission region.

2 1 JKAI(2) : Fission flag for zone 2.

IZM I JKAI(CIZM) : Fission flag for zone IZM.
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HEH — PWR oA ARICWHTAEE

PWR PIN GEOMETRY BURNUP PROBLEM 33,000 MWD/THM

RESTART 0 0.0 /
KEY 1 1 198853
PRINT 1 1 111
PLT.ZONE 0

SBOX.MAP
1/
INTEGER

1 11¢ 100
1111 3(4)

560 900
o111

Y
17/

01/

10 26 11 1 26 4 8
510 ¢

10200000000 0000 22611 12 3/

REAL

60.0 7.24223E+4 1.E-4 1.E-4 / POWER

4%-1.0 2%0.0

1 -1
2 2
3 3
4 4

e
OO o

SUPER BOX

EOX TYPE
CYLINDER
CYLINDER
CUBOID
BOX TYPE
CUBOID
CELL BDY
CUBCID
CORE BDY
CUBODID

2 1

1 1
END KENO
BURN 0.0
TEMP

-

OO OO W Ky

3000.0

OO

N~ OOoCOoOOOo

113

4647
.B83
.744 -0.

.T44 -0.
.744 -0,
.T44 -0,
.744 -0.
744 -C.

31
21

/

800.0 3(560.0)

182.1
182.1
744

744
744
744
744
744
0

1

OO OO0

.744 -0.

744 -G,
744 -0,
.744 -0,
.744 -0,
.744 -0,

-182.1
-182.1
744

744
744
744
744
744

/
DANCOFF 1.626 0.53975 0.62611 0.7 1.487 /

CDANCOFF 1.488 0.4647 0.563 0.0 1.487 / PICHI,PELETR,FUELR,CR

3(0) /

CC NUCLIDE DATAS
NUCLIDE

DAN.FLG

1

1 & / TFUEL{3.203W})

3080160 4.643BE-2 / C-16
3922340 6.7277E-6 / U~234

ASS. :DG3

26%0,

26%0.

182.1 -182.1 26%0.

15.0 -15.0 26%0.

212.1 -212.1 26+%0.

212.1 -212.1 26%0.

212.1 -212.1 26%0,

212.1 -212.1 26%0.
BENCHMARK

BHEL I — AR AT

oo,

;oo

AL

00000100
00000200
00000300
00000400
00000500
00000600
00000700
00000800
00000904
00001000
00001100
gooo120C
0001300
00001400
00001500
00001600
00001700
00001800
00001800
00002000
0G002100
0002200
00002300
00002400
00002500
00002600
Q00027060
0000280C
00C02800
00003000
00003100
00003200
00000000
00003400
00003503

08582, CROS5100003603

0oc03702
00003800
0003900
00004000
00004101
00004201
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3922350 7.5287E-4 / U-235
3922360 2.5512E-6 / U-236
3922380 2.2456E-2 / U-238
2 21/ FUEL CLAD
3400000 3.7950E-2 / ZY-4
3 4 4/ MODER.(WITH 5CCPPM BORON)
3010010 4.7682E-2 / H-1
3050100 3.9004E-6 / B-10
3050110 1.599CE-5 / B-11
3080160 2.3871E-2 / 0-16
1

BURN . REG 3(0) /
EGY.COND 1 28 /
REG.COND 4(1) / WHOLE ASSEMBLY

KATI

1.0164E-1 5.8507E-1 2.8078E~-1 2.7502E-2 4 5649E-3
3.5259E-4 8.6268E-5 19(0.0) /

JKAI

1 3¢0) /

FOARCEL)V A= HOAN T 7 AN EORETRT,

PWR PIN GEOMETRY BURNUP PROBLEM 33,000 MWD/THM
RESTART 1 3000.0 /
KEY 1 1 198853 560 900 0
PRINT 1111100111
PLT.ZCNE © /

SBOX.MAP 1/

1/

INTEGER

1 110 100 10 26 11 1 26 4 8

1111 3(4) 510 4

1020160 000000CG000 226 11 12 3/
REAL

60.0 7.24223E+4 1.E-4 1.E-4 / POWER

4%-1.0 2%0.0

002/
/

1 -11.0
2 21.0
3 31.0
4 41.0
SUPER BOX 1 2 113
BOX TYPE 1
CYLINDER 1 0.4647 182.1 -182.1
CYLINDER 2 0.563 182.1 -182.1
CUBOID 3 0.744 -0.744 0.744 -0.744 182.
BOX TYPE 2
CUBOID 4 0.744 -0.744 0.744 -0.744 15.
CELL BDY C 0.744 -0.744 0.744 -0.744 2i2.
CUEBOID 0 0.744 -0.744 0.744 -0.744 212.
CORE BDY 0 0.744 -0.744 0,744 -0.744 212,
CUBOID C 0.744 -0.744 (.744 ~-0.744 212,
2 111 111 131 0
1 111 1141 221 1
END XEND
BURN 3000.0 6000.0 /
TEMP 900.0 3(s660.C) /

e O

-182.

-15.
-212.
-212.
-212.
~212.

e )

26%0.
26%0.
26%0,

26%0,
26%x0 .
26%0 .
26%0,
26%C,

[Saleale el s ales] ;o

00004301
00004401
00004501
0004600
00004701
30004800
00004901
00005001
00005101
000056201
00005300
0005400
00005500
0000560C
Q0005700
00005800
00065800
00006000

00000100
00000200
00C00300
00000400
00000500
0C000600
00000700
0000800
00000504
00001000
00001100
00001200
60001300
(00001400
00001500
00001600
00001700
0001800
00001800
20002000
goooz100
30002200
00002300
Q0002400
00002500
00002600
00002700
00002800
00002800
00003000
0003100
00003200
00000000
00003400



JAERI—Data/Code 96—037

DANCOFF 1.626 0.53975 ©.62611 0.7 1.487 /  BENCEMARK
DAN.FLG 20  3(0) /
BURN.REG 1 3(0) /
EGY.COND 1 26 /

REG.COND 4(1) / WHOLE ASSEMBLY

KAT

1.0164E-1 5.8507E-1 2.8078E-1 2.7502E-2 4.5649E-3

3.5259E-4 8.6268E-5 19(0.0) /

JKAI
1 3(0) /

00003503
00003702
00005300
00005400
00005500
00005600
00005700
00005800
0005900
00006000



