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Analysis of a Basic Core Performance
for FBR Core Nuclear Design (I1)

Kunio Kansko*

Abstract

The core performance of ZPPR-10A was analyzed using the Monte Carlo treatment processing
with continuous energy variable, which is based on a statistical principle completely
different from various traditional deterministic neutron transport treatments. By inclusion
of the continuous energy Monte Carlo code into our analysis system, a highly advanced
analysis capability has been established for the JUPITER project.

The above Monte Carlo method result was examined by comparison with the results of past
deterministic analyses, and the difference between the Monte Carlo result and traditional
deterministic results was confirmed as reasonable.

In these vears ,the fast reactor concept is changing from the past concept ,which make
use of fuels composed of only Uranium —Plutonium. Aiming incineration of highly radicactive
wastes or plutonium. various fast reactor cores are projected burning fuels blending
actinide or minor actinide (MA). Fuels blending hydride are also considered, for efficient
incineration of MA.. In these circumstances , the energy spectra of fast reactors are widely
changing from a core to a core.

For analyzing core performance of these concept, we need fast reactor group cross
section set applicable to any spectrum, substituted for the usual set that was based on some
standard spectrum. Two advanced group cross section production codes were installed and
combined to our general comprehensive processing system for group cross section set. The
instal led codes are Red Cullen Codes, a group of codes for producing PENDF, and the newest
version of NJOY which is recognized as having the most excellent group cross section
processing capability.

Utilizing these group cross section processing codes, the JFS3-70 group cross section
set for Pu—238 and MN-55 were produced using the ENDF/B6. Through the production of set, we
confirmed the excellent capability of these codes. Furthermore, the thermal neutron reactor

‘standard code system SRAC-95, installed last vear, was improved to utilize for fast reactor
analyses, by improving PEACO routine of SRAC code. The improvement was performed, by
extending the upper energy bound of the uitra fine group fibrary MCROSS to 40 keV, which is
thought as necessary upper bound for performing accurate Doppler effect analyses.

Utilizing the above improved SRAC code system, the Doppler effect of ZPPR-9 core was
analyzed and it was confirmed that the improved SRAC code is also applicable to fast reactor
performance analysis.

Work performed by Integrated Technical Information Research Organization, Ltd. under
contract with Power Reactor and Nuclear Fuel Development Corporation.

PNC Liaison : Kazuteru Sugino, Core Physics Section, Advanced Technology Division,
Oarai Engineering Center

* Analysis Department, Integrated Technical Information Research Organization, Ltd.
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F£2-11 WP — Rz & 3X8hioB - 2 Puln, £) RUPU(n, f) B AR ISES T OC/EE

Matrix 2%u{n, f) : U(n, f)
‘possition Zone C/E orror () C/E orror (9
149-47 IC-SCF 9.81480E-01 8.04E-01 1.01694E+00 7.28E-01
149-46 IC-SCF —_— —_— 1.00873E+00 7.20E-01
149-45 |C-SCF 9.95888E-01 8.63E-01 1.00025E+00 7.12E-01
149-44 IC-SCF 9.92536E-01 8.77E~01 1.03120E+00 7.25E-01
149-43 1C-SCF 1.01435E+00 8.85E-01 1.00698E+00 7.076-01
149-42 " IC-SCF 1.00889E+00 9.36E~01 1.00267E+00 7.26E-01
149-41 IC-SCF 1.01060E+00 8.85E-01 1.00708E+00 7.33E-01
149-40 IC-SCF 1.01421E+00 9.51E-01 1.01537E+00 7.40E-01
149-39 IC-SCF 1.00198E+00 9.34E-01 9.97799E-01 7.42E-01
149-38 |C-SCF 1.00293E+00 8.63E-01 1.02449E+00 7.03E-01
149-37 [C-DCF 1.00457E+00 6.79E-01 1.00315E+00 7.01E-01
149-36 |C-SCF 1.01590E+00 9.28E-01 1.01651E+00 751E-01
149-35 1C-SCF 9.97213E-01 1.01E+00 1.02840E+00 7.39E-01
149-31 0C-DCF 9.83845E-01 7.956-01 9.89916E-01 8.10E-01
149-30 0C-SCF 1.03216E+00 1.09E+00 1.01656E+00 9.03E-01
149-29 0C-DCF 9.93679E~01 7.50E-01 9.88066E-01 7.95E-01
149-28 0C-SCF 9.82121E-01 1.02E+00 9.94765E-01 9.13E-01
149-27 0C-DCF 0.71671E-01 9.55E~01 9.93196E-01 9.57E-01
149-26 RB 1.06330E+00 1.73E+00 1.02051E+00 1.34E+00
149-25 RB 1.03408E+00 1.97E+00 1.03198E+00 1.54E+00
149-24 RB 1.08853E+00 6.35E+00 1.01431E+00 1.99E+00
149-23 RB 1.05247E+00 3.27E+00 1.00252E+00 2 27E+00
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F2-12 WPI— FIC & 3XBICIB - =5, 1) BUPU(n, v ) BARARBEIHOC/EE

Matrix - Py, ) U, y)
possition Zone

C/E error (%) C/E error (%)
149-47 | C-SCF 9.41286E-01 1.70E+00 1.03535E+00 9.43E-01
149-45 | C-SCF —_— BE— 1.02041E+00 8.77E-01
149-44 1C-SCF 9.45896E-01 1.67E+00 1.03326E+00 9.31E-01
149-43 iC-SCF 9.89214E-01 1.60E+00 1.03431E+00 9.38E-01
149-42 IC-SCF 9.84856E-01 1.62E+00 1.03417E+00 9.52E-01
149-41 |C-SCF 9.67767E-01 1.64E+00 1.01704E+00 8.65E-01
149-40 1C-SCF 9.80133E-01 1.68E+00 1.03174E+00 9.20E-01
149-39 | C-SCF 9.31633E-01 1.61E+00 1.01676E+00 9.31E-01
149-38 1C-SCF 9.90016E-01 1.60E+00 1.03744E+00 1.12E+00
149-37 IC-DCF 1.03874E+00 1.53E+00 1.01952E+00 9.40e-01
149-36 1C-SCF 1.01201E+00 1.73E+00 1,01335E+00 1.00E+00
149-35 1C-SCF 9.63805E-01 1.84E+00 1.03096E+Q0 1.04E+00
149-31 OC-DCF 1.05068E+00 1.80E+00 1.01351E+00 1.11E+00
149-30 0OC-SCF 9.93284E-01 1.86E+00 1.02420E+00 T.09E+00
149-29 OC-DCF 1.01948E+00 1.84E+00 1.01647E+00 T17E+00
149-28 0C-SCF 9.76033E-01 . 1.95E+00 1.02113E+00 1.12E+00
149-27 0C-DCF 9.81950E-01 2.27E+00 9.98717E-01 1.26E+00
149-26 RB 1.08333E+00 3.08E+00 1.02793E+00 1.23E+00
149-25 RB 9.55013E-01 4.23E+00 9.94720E-01 1.48E+00
149-24 RB 8.62262E-01 5.70E+00 1.00819E+00 1.85E+00
149-23 BB 8.24791E-01 1.47E+00 1.05387E+00 2.45E+00
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F2-13  MVPO— RIZ L BYHAIZA - =2Puln, £) RUPU(, f) BHRIRGE DT OC/E

Matrix Zpy(n, f) BWHn, )
possition Zona C/E error (%) C/E error (%)
149-47 1C-SCF 9.81480E-01 8.04E-01 1.01694E+00 7.28E-01
148-47 1C-SCF 1.00249E+00 8.67E-01 1.01927E+00 71.28E-01
147-47 FC-SCF 1.00901E+00 1.20E+00 9.86566E-01 7.28E-01
146-47 |C-SCF 1.02774E+00 ' 8.HE-0i 1.01401E+00 7A0E-01
145-47 | C-SCF 9.86537E-01 7.91E-01 9.73498E-01 6.79E-01
143-47 1C-SCF 9.74474E-01 8.89E-01 9.78783E-01 7.28E-01
142-47 iC-SCF 9.62101E-01 8.43E-1 9.84554E-01 7.24E-01
141-47 IC-SCF 9.88397E-01 9.13E-01 1.00619E+00 1.38E-01
140-47 1C-SCF 9.98676E-01 9.14E-01 1.01172E+00 7.68E-01
139-47 1C-SCF 9.9253%E-01 9.43E-01 1.03636E+00 8.09E-01
138-47 1C-SCF 1.00169E+00 8.85E-01 1.01112E+00 71.51E-01
137-47 |C-SCF 1.01200E+00 8.92E-01 1.00846E+00 7.58E-01
136-47 {C-DCF 1.00393E+00 6.85E-01 9.96917E-01 71.63E-01
135-47 [C-SCF 1.00739E+00 9.13E-01 1.00834E+00 7.10E-01
134-47 | C-SCF 1.01607E+00 1.02E+00 1.01509E+00 831E-01
13347 1C-SCF 1.00352E+00 9.70E-01 1.02482E+00 8.62E-(1
132-47 1C-SCF 1.00668E+00 - 9.42E-01 1.03081E+00 8.25E-01
131-47 0C-DCF 9.94238E-01 71.97E-01 1.00023E+00 9.38E-01
130-47 0C-5CF 1.03193E+00 9.79E-01 1.02261E+00 8.61E-01
129-47 0C-DCF 9.97281E-01 8.04E-01 9.88575E-01 8.55E-01
128-47 0C-SCF 1.00740E+00 1.10E+00 1.01462E+00 9.58E-01
127-47 0C-DCF 9.86584E-01 1.02E+00 1.00591E+00 1.08E+00
126-47 QC-SCF 9.85288E-01 1.44E+00 9.97900E-01 1.29E+00
125-47 . RB 8.93927E-01 1.78E+00 9.90340E-01 1.54E+00
124-47 RB 1.01251E+00 2.87E+00 9.92118E-01 1.74E+00
123-47 RB 1.02651E+00 - 3.26E+00 9.64149E-01 2.17E+00
122-47 1.04978E+00 4 38E+00 9.80367E-01 3.28E+00
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#2-14 MPI— FIZ L BYEIZA - 22U (n, ) BRUPU(n, v ) BHRRSESTEOC/EE

Matrix U(n, ) B, )
possition Zone C/E error (%) C/E error (%)
149-47 IC-SCF 9.41286E-01 1.70E+00 1.03535E+00 9.43E-01
148-47 1C-SCF 9.47569E-01 1.74E+00 1.01980E+00 9.47E-01
14747 | C-SCF 9.24781E-01 1.68E+00 9.99333E-01 8.32E-01
146-47 |C-SCF 9.45550E-01 1.66E+00 1.02181E+00 8.76E-01
145-47 tC-SCF 9.83737E-01 1.60E+00 1.00226E+00 8,95E-01
143-47 I1C-SCF 9.39416E-01 1.65E+00 1.00531E+00 9.59E-01
142-47 |C-SCF 9.36218E-01 1.76E+00 9.84779E-01 8.64E-01
141-47 | C-SCF 9.45586E-01 1.712E+00 1.02095E+00 9.75E-01
140-47 1C-SCF 9.62540E-01 1.84E+00 1.03748E+00 9.87E-01
139-47 1C-SCF 9.50986E-01 1.80E+00 1.03867E+00 9.59E-01
138-47 |C-SCF 9.71335E-01 1.77E+00 1.02871E+00 9.61E-01
137-47 1C-SCF 1.01194E+00 1.73E+00 1.03394E+00 9.05E-01
136-47 |C-DCF 1.12008E+Q0 1.62E+00 1.03889E+00 89.92E-01
135-47 1C-SCF 9.91885E-01 1.73E+00 1.05277E+00 9.54E-01
134-47 1C-SCF 9.67507E-01 1.82E+00 1.03893E+00 9.94E-01
133-47 [C-SCF 9.60875E-01 1.88E+00 1.04846E+00 1.13E+00
132-47 |C-SCF 9.11866E-01 1.91E+00 1.02514E+00 1.05E+00
131-47 0C-DCF 1.03908£+00 1.86E+00 1.03486E+00 1.35E+00
130-47 0C-SCF 9.82251E-01 1.93E+00 1.01361E+00 1.04E+00
129-47 OC-DCF 1.04288E+00 1.92E+00 1.01605E+00 1.18E+00
128-47 0C-SCF 9.56634E-01 2.18E+00 1.02572E+00 1.15E+00
127-47 0C-DCF 1.03285E+00 2.32E+00 1.01295E+00 1.52E+00
126-47 0C-SCF 9.86248E-01 2.87E+00 1.01395E+00 1.30E+00
125-47 RB 1.01613E+00 3.88E+00 1.01313E+00 1.62E+00
124-47 RB 8.26885E-01 5.54E+00 1.02699E-+00 2.34E+00
123-47 RB 8.38458E-01 6.99E+00 9.81955E~-01 2.38E+00
122-47 RB 71.82094E-01 9.70E+00 9.85390E-0i 2.86E+00
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F %2 FEROENDF/BF—2 7 71 I ENOYD Ty 7{bd8 hiEnA4F U —BAT7 7 1 ILOHE
TREERT 5, NOYTOMEB T/ F U —FHBATRELEDIFICLUETEDEESH TV
<dtfr>
WXI—- FOAEDOSHFHMERED EERHET I,
<ccecr>
ZEHFE # isotxs, brkoxs,dlayxsDecce 7 4 —7 v b T 7 A MATRT 5,
<matxsr>
EHIFER fmatxs 74—y b T 7 A LAEHT 3,
<IQ8XSr>
BT XL —EEOPETFHERETEORIC, K12 bOXKBEEE Zccce + — 7 v MIBAFRRX
THAT S,
<acer>
HRENCNPO— FDZ 4 75 ) — (KA Bk T 5,
<pOwWT>
BER EEPRI-CELLRUEPRI-PCMO — FEDOSTEEREZ 1 75 ) —~EHRT 3,
<Wimsr>
BT EWIMS-DRUWINS-EO — FROSHEIEEZ 1 77U —~E#7T 3,
<plotr>
ENDF, PENDF, GENDFODTERI £ 1T 9 o NJOY94 2 SR A IEPST 7 1 IWC B o f=,
<viewr>
PST 7 4 MERADERL—FT ¢+ VT 1 —TH B, ‘plotr', difrE» 5FBEE h 3,
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<mixr>
ENDFD 7 7 A N3F—2DIX L T %173,
<purr>
MCNPO — F D EDIENBHIERERF — TV R 1ER T 5,
<leapr>
RIXNF-FEODTFONa, B)FFHET ~ 2 EER L. ENOF/BNID T 7 1 AT THAT S,
NOYUDFHEY 2 - N TH 3,

6.3 AAR a7 LUER7Z7IM

NJOYQAC DWW T DXRITFE L Ve I — FIEREBRBEETHNOYIIHCEI T BLANLL #— k
(LA-12740-TM) "R H RO XER T % 2 EREADMET 7 4 IV TR T LB,

AARZaTNBECERBI A MCOTRTOTS LY — X ERICEE A h Buserin? 7 { I
EDHAY H B, N—Ja PELhE [ADTZ27LBLCERZ771V] ABRRET S A
DT, RHERE ANV 2P B EVERT 740 REEY 2 —LOWMINI—F A2 FO 55 I
OALPELTERAELTHZDT, ThESEITEERL,

#i. NJOYS4.VIO5 D — FOEFTICHEL Yt VEICOWTH ., SEBATELTOI- RiE s
CTTETRHAT 5, £ 4f432B D&RB-4~KB-26(Cuserin7 7 T VORBEES 21— AT EICERT B,
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7. B L SFERER Y AT LAOEREESEICOWT

SEEEML -0~ FE{EHAT AR & L T /home/kaneko/XS-system/NJOY94, 10ECFIZ7 2D F «
L7 b —2ERLE, ZOT1L 7 M) —BERBEMUTISRT,

<bin>

LINEAR96. 1, RECENT96.1, SIMGA1-96.1, NJOY94,VIOSDETE ¥ 2 —ILHTETE

<endf>

MlEE T — 2 7 7 1 IVORTFEERT

<opendf>

LINEAR96. 1-RECENT96. 1-SIMGA1-96. 1 TERR & *h B PENDFORTFIEFR

<inpt>

NJOYO4.VIOED A H 5 — 2 DRTFBA

<gendf> '

NJOY94. V105 CHERR & h 3 BEB DT 7 7 1 Jvgendf DRTFBAR

<outlist> h '

SV X +ORIEERR

<shr> ,

¥ x WOIRTFIGFR

B L EFEBERY R T AOIRIEETE & L T, ENDF/B-VI DMn-55K& UPu-238D JFS3-708FIF &
BEER L. BREFHHRR CIER & hzJFS3-B6RZ 1 FZ U —DRERE & L T, 20ZED
PENDFERLFREZENC YT TH BB LA L 2o ®. Mn-55R UPu-238 Z4RGIETEZIEE L TERL 138
it Mn-55(2(3 7 7 7 L6 DDX)EHMEA &% ). 7 7 1 WEAMIBREEED 7 X PDETH V) . Pu-238I3FE 5k
HIBECERRTF T — T ILOEREEF v 7DATH 5,

3 & |, THR7-11CPu-238-8600300ke | vinDPENDFERR > = JU. F'7-212Pu-238-BEMNJOYSRAT
b, $T-31CPu-238-BEDNJOYA T — & . FT7-4IMn-55-BEONIOYA /17— X &R T o . NJOYA
HF— 2 ER TUFRMMEET —2 7 7 1 MCET 2 REBOMER(E 7 7 1 VAFFTFMEE A T3,
MTES & RIEDIEE) FRETHIFEERNTH
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F+7-1 Pu-238-B60D300ke|vin®PENDFERE & = Jb

alias cp ¢p
alias cat cat
alias m

set nuc PU238B6

set LM ../bin/linear

set QUTLST = $nuc. list

set INPUT = $nuc. input.dat

set OUTPUT = $nuc.output.dat
#

cp ../endf/$nuc  $INPUT
#
echo ’running LINEARSG’
cat>input <<EOF

0 0 0.0 0

N

$INPUT
$OUTPUT
9434 0 0 943499999 (BLANK CARD TERMINATES MAT REQUEST LIST)

0.00000-00 1.00000-03 (BLANK CARD TERMINATES FILE 3 ERROR LAW)

‘ECF

cp input LINEAR. NP

$LM1 > $OUTLST

echo "end of LIENARI6 job’

rm fort,*

rm input

rm $OUTLST

cp LINEAR.LST ../outlist/$nuc. lin.outlist

rm L INEAR.LST

rm LINEAR. INP

#

# #** RECENT96 RUN STEP #*#

#

rm $INPUT
cp $OUTPUT $INPUT

rm $OUTPUT
£

set LM2 = ../bin/recent

¥
echo ’ running RECENT96’

cat>input <<EQOF

-0 1.00000-10 1 i 1
$INPUT
$ouTPUT
1 9999
(BLANK CARD TERMINATES MAT REQUEST LIST)
0. 00000-00 1.00000-03
(BLANK CARD TERMINATES FILE 3 ERROR LAW)

ECF

cp input RECENT. INP

$imM2 > $OUTLST

echo ’end of RECENT96 job’
rm fort.*

rm input

rm $OUTLST
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cp RECENT.LST ../ outlist/$nuc. recent.outlist
rm RECENT.LST
rm RECENT. iNP

i
ﬁ w4k SIGMABE RUN STEP %
rm $INPUT
cp $OUTPUT $INPUT
rm $OUTPUT
#
#
set LM3 = ../bin/sigmal
#

echo ’ running SIGMAT_96°
cat>input <<EOF
0 0 3.00000+ 2 1.00000-10
$INPUT
$OUTPUT
0 9999

0.00000+ 0 1.,00000- 3

EOF

cp input SIGMAT. INP

$LM3 > $OUTLST

echo “end of SIGMA] job’

rm fort.*

rm input

rm $OUTLST

cp SIGMAT.LST ../outlist/$nuc.sigmal.outlist
rm SIGMAT.LST

rm SIGMAT. INP

cp $OUTPUT .. /opendf/$nuc. t0300.dat
rm $INPUT

rm $OUTPUT

F7-2 Pu-238-BEMONJOYET T

% NJOY94 RUN FOR PU-238-B6 JFS-70G **+*

R

alias ¢p op
alias cat cat
alias rmm m
t
set nuc = PU238B6
echo "getting endf tape’
cp ../endf/$nuc tape3i
cp ../opendf/$nuc. 10300.dat tape3?
echo ' running njoy’
cp ../inpt/$nuc.inp input

.. /bin/xnjoy<input
¥

echo ’saving output files’

cp output ../ outlist/$nuc.njoy94. list
cp tape26 ../gendf/$nuc. jfs70g

rm output

rm input

rm tape®
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PNC TJ9660 98 — 001
0
6
*moder*
I -2
*moder#
32 -2
*reconr*
=22 23
* 0.1% PENDF FOR PU-238 ENDF/B6 * /
9434 0 0
0.0010 300.0000
0/
*hroadr*
=21 -23 -22
9434 4 0 1
0.00100 0.20000E+03 /
300. 0000 800. 0000
o/
*unresr*
=21 22 -23
9434 4 g 1
300. 0000 800. 0000

1.00000E+10 1.00000E+06 1.
1.00000E+02 1.00000E+01 1.

0/

*groupr#*
-21 =23 0 -25
9434 1 0 1

*PU-238 ENDF/BG * /

300.0000  800.0000

1.00000E+10 1.00C00E+06 1.
1.00000E+02 1.00000E+01 1.
70
1.00000E-05 3.22419E-01 4.
8.76425E-01 1.12535E+00 1.
.05902E+00 3.92786E+00 5.

= MNCOMNO — (A — P — W

B Ny —

2

1
1
1
/

.06770E+01 1. 37096E+01

1.

. 72665E+01 4.78512E+01 6.
. 30073E+02 1.67017E+02 2.
-53999E+02 5.82947E+02 7.

. 58461E+03 2. 03468E+03
. 53084E+03 7.10174E+03
. 93045E+04 2.47875E+04
. 73794E+04 8.65169E+04

2.
.
3.
1.

.35177E+05 3.01974E+05 3.

. 20850E+05 1.05399E+06
. B6B05E+06 3. 67879E+06
. 00000E+07
0 0
2607 2
. 00000E-05 2.71937E-19
. 00095E-04 3.13257E-19
.29599FE-04 3.81096E~19
. 70899E-04 4.82413E-19
Missing fines
. 64400E+07 1.33205E-12
. 76580E+07 1.17268E-12

. 89425E407 1.03468E-12 1.

1.
a,

1.
2.
2.
2.

1.
1.

6/
300. 0000
2100.0000  4500.0000
2100.0000  4500.0000
00000E+05 1.00000E+04 1.00000E+03

OOOOOE+00 1. 00000E-01

5 4 9 0
2100. 0000
0O000E+05

00000E+00

4500. 0000
1. 00000E+04
1. 00000E-01

1.00000E+03

13994E-01 5. 31578E-01
44498E+00 1. 85539E+00
04348E+00 6. 47595E+00
76035E+01 2. 26033E+01
14421E+01 7. 88932E+01
14454E402 2, 75364E+02
48518E+02 9.61116E+02
61259E+03 3. 35463E+03
11882E+03 1.17088E+04
18278404 4.08677E+04
11090E405 1.42642E+05
87742E+05 4.97871E+05
35335E+06 1.73774E+06
72367E+06 6.06531E+06

6. 82560E-01
2.38237E+00
8. 31529E+00
2.90232E+01
1.01301E+02
3.53575E+02
1.23410E+03
4,30742E+03
1.50344E+04
5. 24752E+04
1. 83156E+05
6. 39279E+05
2.23130E+06
7.78801E+06
0 0

1 2607

81190E-04 2,71937E-19 1.90558E~04 2.92195E-19
09789E-04 3.35107E-19 2.19628E-04 3.57727E-19
39690E-04 4,05188E-19 2.49888E-04 4.29980E-19
92198E-04 5.37361E-19 3.13684E-04 5.94545E-19

68538E+07 1.27430E-12 1.71710E+07 1.23263E-12

B1589E+07 1.11564E-12 1.86026E+07 1.06863E-12
94641E+07 9.85771E-13 2.00000E+07 9. 39172E-13
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3/

3 452 * TOTAL NU VALUE */

3 455 * DELAYED NU VALUE * /

5 18 * FISSION SPECTRUM */

5 455 * DELAYED NEUTRON SPECTRUM * /
2 *ELASTIC REACTION * /

16 *(N,2N) DIRECT  REACTION* /
17 *(N, 3N) REACT ION* /
18 *TOTAL FISSION  REACTION* /
51 *(N,N°) 1TH EX. REACTION* /
52 *(N,N’) 2TH EX. REACTION* /
53 *(N,N') 3TH EX. REACTION* /
54 *(N,N') 4TH EX. REACTION* /
55 *(N,N°) 5TH EX. REACTION* /
56 *(N,N’) 6TH EX. REACTION* /
57 *(N,N’} 7TH EX. REACTION* /
58 *(N,N°} 8TH EX. REACTION* /
59 *(N,N')} 9TH EX. REACTION* /
60 *(N,N’) 10TH EX. REACTION* /
61 *(N,N') 11TH EX. REACTION* /
62 *(N,N’) 12TH EX. REACTION* /
63 *(N,N’) 13TH EX. REACT!ON* /
64 *(N,N') 14TH EX. REACTION* /
65 *(N,N’) 15TH EX. REACTION* /
91 *(N,N’) CONTINUUM REACTION* /

joriaras e Res o B e p Yo >R e B e B v B or B e B B e e Ber Mo B e ]

6 2 *ELASTIC REACTION * /

6 2 *ELASTIC REACTION * /

6 2 *ELASTIC REACTION * /
o/
0/
*mode r*
-25 26
*stop*
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F27-4 Mn-55-BEDNJOYA HF — &

4500. 0000

9 1

0
6
*moder*
31 -2
*moder*
32 22
*reconr*
=22 =23
* (0.1% PENDF FOR MN- 55 ENDF/B6 * /
2525 0 0
0.0010 300.000 6 /
0/
*Hroadr¥
=21 =23 =22
2525 4 0 1 300.000
0.00100 0.10000E4+07 /
300. 0000 800.0000 2100.0000
0/
*groupr¥
-21 =22 0 -25
2525 ] 0 1 5 4
*#YN- 66 ENDF/B6 * /
30:0. 0000 800.0000  2100. 0000

1.00000E+10 1.00000E+06 1.00000E+05 1.
1.00000E+02 1.00000E+01 1.00000E+00 1.
70

1.00000E-05 3.22419E-01 4.13994E-01 5.
8.76425E-01 1.12535E+00 1.44498E+00 1.
3.05902E+00 3.92786E+00 5.04348E+00 6.

1.06770E+01 1.37096E+01 1.76035E+01 2,
3.72665E+01 4.78512E401 6.14421E+01 7.
1. 30073E+02 1.67017E402 2.14454E+02 2.
4,.53999E+02 5.82947E+02 7.48518E+02 9.
1.58461E+03 2.03468E+03 2.612659E+03 3.
5.53084E+03 7.10174E+03 9.11882E+03 1.
1.93045E+04 2.47875E+04 3.18278E+04 4.
6.73794E+04 8.65169E+04 1.11090E+05 1.
2.35177E+05 3.01974E+05 3.87742E+05 4.
B.20850E+05 1.05399E+06 1.35335E:06 1.
2.86505E+06 3.67879E+06 4.72367E+06 6.
1.00000E+07
0 0 0
2607 2
1. 00000E~-05 2.71937E-19 1.81190E-04 2.
2.00095E-04 3.13257E-19 2.09789E-04 3.
2.29599E-04 3.81096E-19 2.39690E-04 4.
2.70899E-04 4.824713E-19 2.92198E-04 5,
missing lines
1.30984E4+07 2.74375E-12 1.31847E+07 2.
1.34202E+07 2.44178E-12 1.35565E+07 2.
1.37830E+07 2.14807E-12 1.38766E+07 2.
1.41673E+07 1.88229E-12 1.42620E+07 1.
1.45499E+07 1.65611E-12 1.49585E+07 1.
1.56539E+07 1.45365E-12 1.59471E+07 1.
1.64400E+07 1.33205E-12 1.68538E+07 1.
1.76580E+07 1.17268E-12 1.81589E+07 1.
1.89425E+07 1.03468E-12 1
/

4500, 0000
(00000E+04
00000E-01

31578E-01
85539E+00
47595E+00
26033E+01
88932E+0]
75364E+02
61116E+02
35463E+03
17088E+04
08677E+04
42642E405
97871E+05
73774E+06
06531E+06

0

71937E-19
35107E-19
05188E-19
37361E-19

65853E-12
32610E-12
07936E-12
82300E-12
57631E-12
40634E~12
27430E-12
11564E-12

;|

1. 00000E+03

6. 82560E-01
2.38237E+00
8. 31529E+00
2.90232E401
1.01301E+02
3.53575E402
1.23410E+03
4.30742E403
. 50344E+04
. 24752E404
. 83156E+05
. 39279E+05
. 23130E+06
. 78801E+06
1 2607
. 90558E-04 2.92195E-19
19628E-04 3.57727E-19
- 49888E-04 4. 29980E-19
. 13684E-04 5. 94545E-19

. 32661E+07 2.58104E-12
. 36768E+07 2.22939E-12
. 40420E407 1. 96435E-12
.44052E+07 1.73755E-12
. 53255E+407 1.50966E-12
. 62081E+07 1.36622E-12
. 71710E+07 1.23263E-12
. 86026E+07 1.06863E~12

.94641E+07 9.85771E-13 2.00000E+07 9.39172E-13
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*moder*

-25

*gtop*

2 *E|ASTIC REACTION * /
16 *(N,2N}) DIRECT
22 #{N,N’ ALPHA)

28 *(N,N'P)
51 *(N,N’)
52 #(N,N’)
53 *(N,N’)
54 (NN’ )
55 *(N,N’ }
56 *(N,N’ )}
57 *(N,N’ )
58 *(N,N')
59 *(N,N')
60 *(N,N’)
61 *(N,N’)
62 *(N,N')
63 *(N,N’)
64 *(N,N')
65 *(N,N')
66 *(N,N')
67 *(N,N")
68 *(N,N*)
69 *(N,N’)

1TH EX,

10TH EX.
11TH EX.
12TH EX.
13TH EX.
14TH EX.
15TH EX.
16TH EX.
17TH EX.
18TH EX.
19TH EX.

70 *(N,N’) 20TH EX.
71 *(N,N°) 21TH EX.
72 *(N,N°) 22TH EX.
73 *(N,N’) 23TH EX.
74 *(N,N°) 24TH EX.
75 *{N,N’) 25TH EX.
76 *(N,N’) 26TH EX.
77 *(N,N’) 27TH EX.
78 *{N,N’) 28TH EX.
79 *(N,N’) 29TH EX.
91 *(N,N') CONTINUUM REACTION* /

REACT ION* /
REACTION* /
REACTION* /
REACTION* /

. REACTION* /
. REACTION* /
. REACTION* /
. REACTION* /

REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACTION* /
REACT|ON* /
REACTION* /
REACTION* /

2 *ELASTIC REACTION * /

2 *ELASTIC REACTION * /

2 ¥ELASTIC REACTION * /

26
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V. RBEERSETEOSEL

1. SRACT— FPEACONL —F L DU E
1.1 U sic

AREEIEREEMA L 72SRACO5T- KO DFBSEMBIHIE A~ 7 MVEHHE L — F LPEACODTR A % £
T3, COHRBEDEIE. BSRACISI- FOPEACOL —F L A EICEKIF. SHEREKIFEOhES LU
HOUFFERBRELTWEE, ZOBEMBEEBI T MEEOBEERHOIIAE -
961.12eVT & ¥ EREF DRI THETE 3 REEHNET3HICH 5, %I T, ZPPR-OFLEDEERIF
Ko 75 —RIbEBFOSHEEL R34, BEEEREINT MEHEOBIBOOIINY— 58
1%ﬂ¢fiﬁé&ﬁ&$ﬁtao o : P SR TR S FRREE

1.2 BEMFEHEZ~T FASHEOBERHO TR ILF — O

BB HIEZ T M EOBEBODOIINE -2 COREETLERSEIPERNTE A
. KEWEFEEET — 27 7 1 VT & 3 JENDL-3. 23 & UENDF/B-VI-Rev. 21 & |} BU-238Z D EH
DHIEINT A — ZFHEEREL 2. TOREBRERI-1UITRT,

F & t) | U-238X°ENDF/B-VI-Rev. 200U-234,U-236 % f& 11 IS < DERDHEMB/NS X — 2 51330~
S0keVA SIAE B, E . B10keVRI EIZIZIEHEMREL N H Y . ZORIBBHRICEL W PETFINT FuH
KELPEEShE, — A, IPPRAD Ky 75—V FIUERHS, Ky TS5—RIGEIZETS
40.868keV(JFS3Z 1 75 ) —D2BHEOTRIFNF )M EOREEFESI32~3TH 5, - T, B
MBIIE R~ 7 PIETE OB Z RO DT X ILF¥ —1240.868keVE T 2OHF . RYTHEEVWLS, <h
BIEIZL T, HBEMBLIeBiEIa > 1 7' U — (MCROSS) " K R B & B EXPPEACOIL — F > TO{E
BESIVAELL L 2EF0OERENTHMBEIELC B,

¥, CCTEDHA0.868keVERT R F—RBITICE, $OXELE T 2 FoXF MU LD
EATETE L. [k, 8007 bU S LD 7 OME L BimigiEE % PEACOIL — ?/?mUﬂ?$#T%L
B, '

1.3 PEACOL—F > DX E

BERBEFHMAERRL Y A S W ASRACIS % el Z OPEACONL—F > DB KL =, TOHRA
BELTICEEEZ TEXS,

o BEREFHAZER TIER & h7=45keVH 5 DFEPENDFFSEMCROSSZ 4 75 ) — 2 NBTE 2 L
Lo EFEUPENDFRSAMCROSS T 4 75 U — 3300 SHIE DR A > MEN H Y. TOMIE%E T
5 -DERISEEEMEE -,

o HEIPENDFSAMCROSS 7 4 75 ) — R PEACOIL —F > TR T A 4TINS — R To&E L ¥ —
S THREIL A F ) —~HROI—YMCROSSS 1 TS5 U —ICEBL B IThid T 5B, 5
DBFEFHRIEI T M EEOREIAHO T IV F —40.868keViC & HH T2 —¥MCROSS T 1
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T3V OB EETRI2TRIIEEIC L. 21— YUCROSSZ A TV —RfER T35 LS 1L
REREL %o

o PEACOJL—F > TOEMMBERIE X~ T MLEHE £40.868keV (3B A ST TE B L 51
PEACOY I —F L EMEEY T —F 5 BB L

- 40.868keV(23FF) 5 5 PEACON —F > DRBEEC RO LRI Z N~ S5 DEER HTF&H 53
S Te® O SRACO T FAO—-ILATICBCH LWEBBREMA £, BB, 184 ANT B E
40.868keV (2385) 7* 5 PEACON —F " BBEST 2 L 5IC LA, SR

o PERMSRACI—F Tl PEACOL—F U THRET I I RN¥—BTCliBenoist EFNOIFEEH
BRRHBEFRTE AP ok, Thid PEACONL—F > ZDHDOFHEE L SRACKAED T X N F—
BEFREDIDPLETH o7, SEDERIZINE—OLRICLY ., FEMEIERES L UES
BIRUGIZ & 5PETROMBEPRT AT MBS € 55, PEACOL—F L OEEOSE
T, BE. 2EERTORNGELERL, £T 0¥~ TOBenoist 7L OIEZAHEL
REIERR £ WIEEE S €1, L.ODJ-% SRACODn‘l'f%ZZI/I\EI—JWb ?/T@ésmc-ﬂ-j‘)b £
CEEEL ks, | S T

Bl EOHREEMA £SRAC — FEENHIF - IMEIESRELEROFLRAFEIREDSUN WSIE T >
Xh—wbtoAEQ&EEJU\ﬁ%ﬁﬁéhf%tmmmﬁbﬁﬂ%Uﬁﬁfﬁﬁﬁﬁﬁimﬂ
WADEICEY, £k, TOBRABS I T5Y— %QE&mFT@ﬁT%F&%%@ﬂE@L—
a-— b%ﬂﬁf%éﬁﬁ#%oio~'

1.4 SEOBHE

SEIOPAECOIL — F LB RIC & V) BRI & BRI EAST E OMBER LA RIERIC B - 205, HENS
HRMEPPHE LTS U LAORIEE HFMICEVWIRD 1213, A OPEACOIC I$24ER BIF O He4p e
ETLDEIETE S uﬁauﬁﬁﬂ HY. BELLD, COFIREELS L. HEMERIC L 5 o EREED
AFEEERAELEThEE S v, B, %%?ﬁ%f‘ﬁmntmm-x: RO & 3 ICHERREEANE LT
bTi, HiE. %ﬁ@é}%ﬁ%ﬁ’&‘kﬂbé EWSHEFH2, LPLENS, HOAROEEEREHE
TEHEBVDRITE WV, 5T, %ﬁﬂ’}ﬂ%ﬂ%ﬂ%ﬁﬁ‘(%ﬂﬁﬂ&;ﬁm ZHEME GHERER) W
éﬁ%ﬁ%?ﬁ%ﬁimﬁﬁ@ﬁaﬁﬁféﬁwa«%'63550 IR
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21-1 JENDL-3. 2 £ENDF/B-Vi-Rev. 2iC & [} 2 EH D ERE/ ST 4 — 2 5F

#¥Fr—% JENDL--3. 2 ENDF/B-V1
Zr74N
s SRR | FESBEINE | HBEHIR | FESEEE
IxNE~ | IRILE— | IZILE—-| TENLX-—
FEE . §EER | B fEE
(eV) (keV) (eV) (keV)
Th-232 | 10°~3500- | 3.5~50.0 5~4000 4,0~50.0
U-233 10°~150 | 0.15~30.0 | 0.79~60 &L
U-234 | 10°~1500 § 1.5~50.0 | 10°~1500 1.5~100
U-235 10°~500 | 0.5~30.0 | 10°~2250 | 2.25~25.0
U-236 [ 10°~1500 | 1.5~40.0 | 10°~1500 | 1.5~100.0
U-237 | 10°~200 | 0.2~30.0 [10°~102.5 | 0.1025~10
U-238 | 10°~10000 | 10.0~150.0 | 10°~10000 | 10.0~149.03
Np-237 | 10°~130 | 0.13~30.0 | 0.3~150 L
Pu-238 | 10°~500 =L 10"°~200 0.2~10.0
Pu-239 | 10°~2500 | 2.5~30.0 | 10°~2500 | 2.5~30.0
Pu-240 | 10°°~4000 | 4.0~40.0 | 10°~5700 [ 5.7~40.0
Pu-241 | 10°~300 | 0.3~30.0 | 10°~300 | 0.3~30.0
Pu-242 | 10°~1500 | 1.5~40.0 | 10°~986 | 0.986~10.0
Am-241 10°~150 | 0.15~30.0 | 10°~150 | 0.15~30.0
Am-242-m | 10°~20 | 0.02~30.0 | 10°~3.55 ] 0.0355~10.0
Am-243 | 10°~215 |0.215~30.0 | 10°~250 | 0.25~42.38
Cm-244 | 10°~1000 | 1.0~40.0 | 10°5~525 | 0.525~10.0
FT1-2 2—H MCROSSS 41 75 U — D MEHEE
LBRTRLF— | TRRI ZE— | R8O Au | SRACTOR | BMEN
(keV) (keV) (X 10°)
40.868 9.1188 3.125 23~28 48000
9.1188 4.3074 6. 250 29~31 12000
4.3074 0.96112 12.500 32~37 12000
0.96112 0. 13007 25. 000 38~45 8000
0.13007 0.00414 50.000 46~74 11500
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2. HEMECL B Ky 75 ~RICERBREN

2.1 @FUBIC

ASTRESERALESRACI-KEBNT. ZPPROD Ky 75— 4> TV RICERBBIT 5175 o
T, Y TUENERE R T ARRICSRACT — FOBEMBHIEZ ~7 MLENL—F >
PEACORERL . Y TN ERMLOFLREE DEEBT SR EER L ABFEER L EVEFEEE

HIETHVROZE EIRET 3,

2.2 BHFFOOSETFIVICONT

ZPPROD Ky 75 —H L TN RISERBBEF TR, Fy 7o7—32TRIZEAL TRE2UDRT
Ko 75 —4%2 7N BURAFOHERR % Bu TR2-USRT IRTAEE X ~ 11— EF IV TR EE
#RH B, STEOMEENDS, RAFLEENEELGET,. Z08OFEMEBEIHEETFITEIOE
HHTEEERD 5, H. BEECIMAMFDERIC OWTIERESE R =R L T VWIBHBIE. SRACO— FICE
HEEE I XD TTHREITFELEVWDDSTHD, L LENFS. Fy 77 —RISEADEEX
PhEVWbBDEELBNSD,

LIERARAEAETHRS WS REMVMEREEAL., H2-2ICRT2RTRZET WIS L UCITATIONE
Ja-NTHEEEEERL., RFHIIREESSIEETV, Fyv7S5—H9CINREEEETET 3,
. BEATI SR SEBR(£208h 5487.5kelvin, 2087 5794kelvin, 20874 51100kelvinNDBEZTELD F v
TS5 TNEBETS,

2.3 SRACO— FTOEREEIEA a3

ABFAT TOSRACT — FETHEMAERITICEAR 3,

O ER7 175 Y —ISJENDL-3. 270 5 {EBL & h 7=SRACLIB-JENDL3. 2T % 3,

@ SEBEOAZDTATE (10MeV~0.414eV)EIHE T 3,

® twIEETREHREREEZAVS,

@ Fy77—H>TNRUAOFESO IEEE. AAFLOAPIBESIE TS Y . EOMOFRIE
HEHETH 2. RAFD TR ToneD FETEDMIERE KD 5, M. HEBEBOMET— 213
[EREHREAT — 2 ~X—Z20%M (1) —JPITER-I1RBRF —2%—] KREEATVWEF—2%(#
BT 3.

® ZR—N—EAEECSVTEDOFEDRR & OXBTSHREFRT 554 ABI XL ¥—7
BIC DN T B MBEIE 2~ 7 MLEFEL — F L PEACO R {EA T 3,

® R—/{—hNEIETIX, PEACO%R AT 5 T RILF —$EIR LIS EF-TablePuid sk % (M0 L S &R
KB, F-TableIF CIRRDOBITELEM A B 4 A 7HRBMEAN L ZOIHEREET S0

@ A—N—tLEETE. BIOFOBE EOHRFHBREZE L TV 2EHEIRT 5, —

(3F & wVETEIC & W) BERBIP ORI O RRYBREMERR £ Ko . £ ORMRARMETR & FiDmE
BWEAL. Ky 7 I7—¥ > TNOERKCEBHAFLEHEREEVT Ry 774270t
IETE #PEACOTERT 5, b —2Id. PEACORER ¥ ¢ 4 > O 7B L BF-Table#HE £ £H
TBHEETH 5, BiE ENO-MITUAL-PEACOE., #¥E &F-Tablek EFFRL RIBOBEE T 5,
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PNC TJ9660 98 — 001
JFDEHEIZSRACT — KADCITATIONE ¥ 2 — - & B 2R TERZE F N TABHESESt E 5 SHa L |
TRBBYEIC &Y Ky 7S5-RISE#51E T3,
@ HEHEETERAAPLICOVWTOHESHFRRERE. ZOMOERICIESRBFEEEFEE T3,

4

2.4

(1)

7= WRRELED=1/33tr TERET 5,

Ko 75—427VRISERIFOER

FRATIESR

STERBREEHBRE TROERICRY,

fis

+®2-2 Fy 75 —RIGEOIESER (298487 5kZF{ L)

F+2-3 Ky 75 ~RISEDOSTERR (2908—794kFLr%)

F2-4 Fy 75 —RICEOGHEHRZER (208—1087k /L)

25 Koy I 5—H 2 FNOSRACT — F EREREOEHHIEE RN ERO S (208k)

T2-6 Fy75—H > TIDRACT— F ERREOEDHEBERNRIEESEET(LO S
(298—1087kZe LR '

F2-3 Ky 75—4 > TARMEBRERDENC LS Fy 7S5 —FISE (298—487.5k) DL

B12-4 Fy 75 —H L TARDERFERODBWMCLS Ky TS5S—FIGE (298—794. 0k) O Heis

H2-6 Fo7o—4 > TAEGEREROEVCEE Fy 7S5 ~KIGE (208—1087. 0k) O Hoig

Bi2-6 Ky 77 —4% - TNEDEREREDEN I L 3 EHERWINETEE (208k) O LE

B2-7 By 77 —% T NEROPHEFI NI MILO LS

. FER U 2=SRACA I 7 — 2 £ {HERC ISR T 3,

(2) @5

F2-2~4 RUE2-3~TDEERER P S LT OEFEB T & 1,

0)

HIBTR

KERTOR Y 75— RIBEICHT 3 HBTHHRIGHBTHURBERK L L TFREE A
%o FABTHTNRAIE REBUINO-MUTUAL-PEACOE EPEACOED K v 7S5 —RICED R TEZE h
Do TW2-2~44 V), HIETHDREMERKIE.0200~1.0504TH 5, */. RIETHDRFE
BRBIIBEEEENHY) . RETLEOEBMERICKE LS, HEBRLEANTELERY T
T~ RISE (298—1087kEALRF) IS99 2 KIS TSR 4. YL WE X L TV B H . KEHFOME

135,045 &0.74%K £V, Eh. H2-3~5I0RE W B LETHYREOT I —F5bhERGE
ENAEIRXNX-—BFEEHBTIE, LVET RN F—(keVEIR) OBEFKEV, ChET
DHECDER, SABRVWAEFEIUERELRE2EFIFFRERBHNI S,

Bi5. PEACOXA— FICL BRFETHERDIDIFLBEBE Ky 75— > 7 NORBTH
REEBLLVHE, BOOFOCBEOMUE NI FEERBLTWAY, Thit
By 72 —%2TOEOFEFINT MBS LY L TAAOTEFOFHIAL § AIE
ICEABETHY . FELVIALTIZEN . NO-MUTUAL-PEACOE T, BLIROELBEICFoE
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B - RYTERMEEIR E ERT3HICLY . FEFANRT MUVGERECERAZEL ., WM
EHBBEIC L ZRBTEHREHFETE. HETEDRELVELVWEFILTEMATEZ 5 &
EA5,

@ NO-MUTUAL-PEACOZ &F-TableiE®D K v 77 —RISE DR

NO-MUTUAL-PEACO#: & F-Tableik®D Ky 77 —RIGHE £ (LB T 52 H T, BB MEHR I~ b
WETE TIER & h 2 RIERTIEE S ERFEBE W T & AF-TableBIC L ZRIBFEBEOZEN K v 7
S—FISEANSEZ 3B B TE %, NO-MUTUAL-PEACOZ &F-Tablek® K v 73 —RISE®
FEEF2-3~4L ) 1~WTH B, —F. FH2-6ITRT & 5 12208k D EXIE AR AVIRIR MG ETE (25T
FETCAELENH 5, F-TableikiC & 2 RUEHRMNMINEEIR L. BREMBERIEI~T b UET
Bk HET 3 &, 400~2000eV TE5~11UKE LV, ENERMBMNEHEEOBETILE L TIEE
FOERPNE VP, RYERAMINFEREIC LERTEAVEF S5, I DF-TableFEDHIBH
ETEOEAFHEL . ZPPR-10ADC28/FAADBAHMIEN—EHEEZ 5h 3,

@ SRACI— FICLB Ry TS —RISEERREL AT LD F v 75 —RICEDLEE

ZhETCHESNTERIFSI-IRSA TSV -5 FALLREREDIPPR-OF v 75 —RIGEE
DIFIERI DC/EMEIZ0.836~0.8737 T 5, —F. SHESRACT — KDF-TableikIC & BHIEFID
C/EMEIE1.035~1.071 FI20UKE WV, T2 T. ZOENFEDL S EERICERT 20 2485
3, 2NH. F-TableFkic & 5208—+1087. 0kBREZALD F v 75 —RIGEISEB T %,

SRACO — FIC L BHIERID F v 75 —RISHE E -0.08171 (¢ /kg U238) T b . BEHHEHIHE
ERE(1.028) ¥ i SWE L 2 JFS3-J325 1 75 U — M L EREREDTORAED Ky 75—
RSB -0.0679 (¢ /kg U23B) TH %, SRACHEIERERIL. HERED ZTh L) 20U E L,

22T, SRACYRAFLEREVAFLOENDFERAREL £, ZORR. Ky 75 -RISE
TEELIFNEX—sETHE Ky 77 -4 2 FINOHBIRIETETEC 3 5% TOELH» E <
(F2-5,%2-68BNHE) | PMHFIAAT MOE(H2-78BOE) FERTH3E/HEAL &,
E2-74 1) SRACTEHE A hit K 75 —4 > TAEROBET IS MNLREERS X T LD %
NERBEL, ERICES L, BICRy TS5 -RICETEER L ¥keVLLT TSRACDPHEFR LN
WIHAZLE-TWB, ChP. SRCO—FICLB Ry T5S—RISENAZ £ 3XBLERE
THB,

SRACT 1 75 V) — I3#rhiE IR £ BE LIFR S N2 b O T, BMEBEERT 5B A,
BARANRT FMVERD ZBICHERT I ANPETFIZINX - TN THPEFFICNTSH
DEFEALTWE, Tk, TIMSO— FIC L 3EMOF-TablefFr TllBEMZHEL U TKELHR
WTW3B, ZNSAFTIU—EREBOREDEY, hEFIRT MOEFELEE TS L
#HRAZ N3,

-7, SRACA— KLk B Ry 75 —RISBERR AT LD Ky T ~RUISEDELZD
AT —EROERVBREZ2EFELFRTH S5, EXEHLTERIFOBATOBICERE
72IFS3T A TZ U~ A ERLTWEELP S, BEFOFEMCOVWTR LN EREBINFETS
W BPETIRRRTRICIER & WLSRACT — FOBHER BB T HUROFED # ICHEAT
EBHTDH 5,
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F+2-1 Ky 7 S-H L 7TINEDHER
) G ZiER BEEE (1/barn . cm)l
Ky 75—%>7N |U-235 0.0001298 o
| U-238 0.01779 |
0-16 0.03416
BTN TN | FE | 6.0088216 B
Cr 0.015189
Ni 0.069481
Mn 0.00025111
C-12 0.00012979
SUSZERNES FE 0.017158
| cr 0.0047679

Ni 0.00019254
Mn 0.00042485

C-12
Mo
Si
Cu

0.000075350
0.000033266
0.00027375

0.000082966

U-235
U-238
Pu-239
Pu-240
Pu-241
Am-241

| 0-16

FE

Cr

Ni

Mn
C-12
Al-27
H-1

0.00000181513
0.00824098
0.000886154
0.000117351
0.0000111169
0. 000000695786

1 0.0145213

0.0120560

1 0.00287632

0.00127056
0. 000243451
0.00104688
0.00000473968
0. 00000925538
0.00874537

#2-2 Ry 77 -RICEDSTERER (298—487. 5kZo{kak)

stHFE PEACO

NO-MUTUAL-PEACO

F-TABLE

RehfEE 0. 99904 0.99904 0.99903
RISEE (Ak/K/K) | -1.16956 x10°° | =1.13649 x10°° | —1.15088 x10°°

RIS (¢ /kg U238) -0.02977 -0.02893 -0.02952
HIERSEE * -0.02680 -0. 02604 -0.02657

(¢ /kg U238)
C/E+* 0.9673 0. 9400 0.9593

|| NO-MUTUAL—PEACO 1.0290 1.000 1.0205 .
EC/EDH L _

*E EE - Ay aBIERRE=0. 972, FEMFRUMEIERE=0. 926 % EFE

(3ZRA3M2758., F+-9.44 1))

*E D RERIER -0.0227( ¢ /kg U238) TH 5 (TARIM275E., F-9.4L4))
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F®2-3 Ky 77—RISEOSTERER (298—794kZ{bEF)

~ FTABLE I

ﬁ STHEFEE PEACO NO-MUTUAL -PEACO

|| RehEfhE 0.99904 0.99904 0.99%03 |
RUSE (Ak/k/R) | -2.4463 x10°° | -2.3526 x107% | -2.3829 x10°®

FSE (¢ /kg U238) -0.06227 -0.05988 -0.06066
HWIETRETE{E * -0.05598 -0.05384 -0.05454

(¢ /kg U238)

| o 0.9554 0.9188 0.9306 "

NO-MUTUAL-PEACO | = 1.0398 1.000 1.0128 ||
EC/EDH -

* 3 B - A EARE=0. 972, JEXHRMEIE (Rt=0. 925 % (&
(MERIN275E, F-9.44 ) |
*kiF | EESMEIL -0.0586(¢ /kg U238) TH 5 (B3N 275H., F-9.44 1))

}®2-4

Fo 77 —RIGEDFERR (298—1087kZ1{LEF)

StEFE PEACO NO-MUTUAL-PEACO F-TABLE
EhfEER 0. 99904 0. 99904 0.99903
BUSE (Ak/k/k) | -3.34146 x10°® | -3.18145 x10°% | -3.2099 x10°°
FUSE (¢ /kg U238) | -0.08505 ~0.08098 0.08171
TIE#ETEE * -0.07639 -0.07273 ~0.07338
(¢ /kg U238)
C/Ex* 1.0012 0.9532 0.9618
NO-MUTUAL—PEACO 1.0504 1.0000 1.0090
EC/EDLE

* SF LENE - A B IEIRE=0. 972, FENFRUMEERE=0. 924 % {EF
(3CHR3M2758. F-9.444))
ok L EER{EIE -0.0227( ¢ /kg U238) T B (TERIM275EH., F£-0.444))
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ERET R — SRACO—F k% SRACODO it e
{(eV) cm™) (om™) & DEE
1.83160E+05 2.73150E-03 2.731570E-03 +0.00%
1.42640E+05 3.01784E-03 3.018300E-03 -0.02%
1.11090E+05 3.48049E-03 3.482000E-03 —0.04%
8.65170E+04 4.14962E-03 4.150960E-03 -0.03%
6.73800E+04 5.13279E-03 5.134530E-03 -0.03%
5.24750E+04 6.40070E-03 6.403210E-03 ~0.04%
4 08680E+04 1.20215E-03 7.297770E-03 -0.08%
3.18280E+04 8.07679E-03 8.086060E-03 -0.11%
2 47880E+04 8.92544E-03 8.934310E-03 -0.10%
1.93050E+04 9.80717E-03 9.821300E-03 -0.14%
1.50340E+04 1.06248E-02 1.064450E-02 =0.18%
1.17090E+04 1.11620E-02 1.118210E-02 -0.18%
9.11880E+03 1.10585E-02 1.108710E-02 ~-0.26%
7.10170E+03 1.34157E-02 1.345370E-02 ~0.28%
5.53080E+03 1.38444E-02 1.389850E-02 -0.39%
4.30740E+03 1.31953E-02 1.325770E-02 —0.47%
3.35460E+03 1.60358E-02 1.614150E-02 —0.65%
2.61260E+03 1.61932E-02 1.632170E-02 -0.79%
2.03470E+03 1.59817E-02 1.614870E-02 -1.03%
1.58460E+03 1.58155E-0Q2 1.589130E-02 -0.48%
1.23410E+03 2.15060E-02 2.175500E-02 ~1.14%
9.61120E+02 2.33427E-02 2.362020E-02 ~1.17%
7.48520E+02 2.39266E-02 2.408710E-02 -0.67%
5.82950E+02 2.37470E-02 2.390410E-02 -0.66%
4.54000E+02 2.02867E-02 2.072750E-02 -2.13%
3.53570E+02 2.15037E-02 2.168850E-02 ~0.85%
2.75360E+02 2.14070E-02 2.837180E-02 -3.40%
2.14450E+02 3.74071E-02 3.795380E-02 -1.44%
1.67020E+02 2.33790E-02 - 2.509840E-02 -6.85%
1.30070E+02 7.01564E-02 6.525820E-02 +7.51%

¥ X (Za(SRAC)-sa(BER®) )/ allilE) Con

26 Ry 75— TIORICT — FERREOENHIEERBINS BRI TILD b

(298— 1087k Z(LRS)
e FEET R AF— SRACO— K BEXZE SRACOOfESRZFZ & =
(eV) - (cm™) (om™)
17 1.83160E+05 1.7793E-06 1.7000E-06 +4.66%
18 1.42640E+05 1.1630E-05 1.1310E-05 +2.83%
19 1.11090E+05 1.8588E-05 1.7980E-05 +3.38%
20 8.65170E+04 3.0603E-05 2.9670E-05 +3.15%
21 6.73800E+04 4.1541E-05 4.0220E-05 +3.28%
22 5.24750E+04 6.4872E-05 6.2950E-05 +3.05%
23 4.08680E+04 1.0545E-04 1.0234E-04 +3.04%
24 3.18280E+04 1.3975E-04 1.3618E~04 +2.62%
25 2.47880E+04 1.9259E~04 1.8775E-04 +2.58%
26 1.93050E+04 2.8443E-04 2.7720E-04 +2.61%
27 1.50340E+04 3.8137E~04 3.7190E-04 +2 55%
28 1.17090E+04 4.1310E-04 4.0310E-04 +2.48%
29 9.11880E+03 5.2368E-04 5.1350E-04 +1.98%
30 7.10170E+03 1.0417E-03 1.0202E-03 +2.10%
31 5.53080E+03 9.8750E-04 9.6710E-04 +2.11%
32 4.30740E+03 1.4848E-03 1.4671E-03 +1.21%
33 3.35460E+03 2.0832E-03 2.0693E-03 +0.67%
34 2.61260E+03 2.4408E~03 2.4327E-03 +0.33%
35 2 03470E+03 3.0205E-03 2.9961E-03 +0.81%
36 1.58460E+03 2.8082E-03 2.7921E~03 +0.58%
37 1.23410E+03 4.0842E-03 41521E-03 -1.63%
38 9.61120E+02 5.7407E-03 5.8377E-03 -1.66%
39 7.48520E+02 5.9969E-03 5.9371E-03 +1.01%
40 5.82950E+02 6.4543E-03 6.5335E~03 -1.21%
41 4.54000E+02 5.4543E-03 5.6803E-03 -3.98%
42 3.53570F+02 5.9156E-03 5.9445E-03 ~0.49%
43 2.75360E+02 8.5864E-03 9.4305E-03 -8.95%
44 2.14450E+02 5.7127E-03 6.4026E-03 -10.78%
45 1.67020E+02 5.4100E-03 6.3397E-03 -14.66%
L 46 1.30070E+02 1.4388E-02 1.2908E-02 +11.46%

* 3 (A3a(SRAC)-A Sa(RERE) )/A ZalleRm) CER
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Z (cm)
125.000
®
104.810
91.516
® @
81.359
76.276
®
50876
@ ® @
15432 © ®
15.240
a —»
& = = o = O
o o S © S o
N ™ co ~ ) S
3 & B
©

- doppler sample

@ inner core

® outer core

d radial blanket (lower)
@ radial blanket (upper)
®) axial blanket (lower)
axial blanket (upper)
@ radial reflector

axial reflector

(@ empty matrix

%0

(D doppler sample

[X2-2  ZPPR-9%F:L> D 2R eRZEFATE 7 b
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Lp (RIBFHRRE) - p (BT HHRE) )/ p (RIBTHBROEED X 100 &)

=1 o = 8

= = = 2
s .

o =] =1 T

T T
PO SU SNy~ WURRURUUUUIC SO0 SRRRUUUR S VRO i .
e :
e : -Illlillnnll.lllll!unnnﬂlﬁm ' H -
.................................................................... .

A m
X B

S .

; -“-..-.-.u-.-..ﬂ

() (BEREIEET/ [(BRERELE) e I-(BERH33)22) o]

104

10°
energy (eV)

> TNENEHERDENCEL S

10°

10

b
7

FS5—4
w 75 — RS E (298, 0—+487. 5k) 0 Heas:

K
F

=2-3
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Lo (RIGTHRRT)- p (RIBTFHURIV 1/ p GLSTHBROSED) X 100 ()

0. 600
-0.100

3

W.ns--uunu

e

m Illlllmlmlllltl.”ll..-llw-

eimw

-

1ty

TV v T

T Ty IETITg

—20.00

-30.00 RS I R
-40.00 [

-60. 00

! ]
o o
& 1S
S o
i

20.00
10.00 |79 IR T

05 (HERALEIEITT/ [(HHFE BN C I - (B L)) ¢ ]

10° 10°
enargy (aV)

10°

10’

— Y TILEDNERERDEVCLS

K 75— RIS (298. 0794, 0k) D ELER

Ez-4 KFw73
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o GEIRTHIRA)- p (FIBTHRE )/ p GHBTFBBROSE) X 100 )

m [ o]
g &
=] S
T

zozasens)

ER i

........................................................................

[
o
=
o
i)

~80.00

108 104
energy (eV)

102
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S EE (298. 0—1087. 0k) (D Eed

75— TIVEDTEHRIERDEL
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10—] ||c|! T T Ilnlll! ¥ ll llllll! T T

—a— F-Table method
: ——— PEACO without mutual effet
T - PEACO with mutual effect | -
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FEA-1 ZPPR-10AIFILOMPANF— 4
ZPPR-10A : REFERENCE CORE FOR REACTION RATE
MVP HALF CORE : USING JENDL-3.2
LATTICE TALLY-LATTICE NO-RESTART RUSS-ROUL
FISSION EIGEN-VALUE NO-FLUX-PRINT
NO—ED[ T-MACROSCOPIC-DATA{11111000)
EDI T-M1 CROSCOP | C-DATA {00303000)
DYNAMIC-MEMORY ( 25000000 )

WNG = 1
NGROUP (NG) NMEMO (52) TCPU(3000) IRAND (19940129}
NPART (20200000) NHIST (20000) NBANK (<YNHIST*1,1>) NFBANK(<YNHIST>)

ETOP(1.5E+7) EBOT(2.0)  EWCUT(5.0E+3)

ETHMAX(0.0)  AMLIM(200)  NSKIP(10)
kb MATER{AL DATA okl
% MATRIX = 1, DWSIDE = 2 , DWDOWN = 3, FRNSUS= 4, IRONBK = 5
% SUSBK = 6 , MNACRP = 7
% MISCO1 = 8, MISC02 = 9 , MISCO3 = 10 , MISCO4 = 11 , MISCO5 = 12
% MISCO6 = 13 , MISCO7 = 14 , MISCO8 = 15 , MISCO9 = 16 , MISCI0 = 17
% MISC11 = 18
% MOSCO1 = 18 , MOSCO02 = 20 , MOSCO3 = 21 , MOSC04 = 22 , MOSCO5 = 23
% MOSCO6 = 24 , MOSCO7 = 25 , MOSCO8 = 26 , MOSC09 = 27 , MOSCI0 = 28
% MOSC11 = 29
% MMLTO1 = 8 , MHLT02 = 18 , MHLTO3 = 10 , MHLTO04 = 30 , MHLTO5 = 12
% MHLTO6 = 13 , MHLTO7 = 14 , MHLTO8 = 31 , MHLTO09 = 16 , MHLT10 = 17
% MHLT11 = 9
% MLLTO1 = 8, MLLT02 = 9 , MLLTO3 = 10 , MLLTO4 = 32 , MLLTOS5 = 12
% MLLTO6 = 13 , MLLTO7 = 14 , MLLTO8 = 33 , MLLTO09 = 16 , MLLTI0 = 17
% MLLT11 = 34
% MIWCO1 = 35 , MIWCO2 = 36 , MIWCO3 = 37 , MIWCO4 = 38 , MIWCO5 = 39
% MIWCO6 = 40 , MIWCO7 = 41 , MIWCO8 = 42 , MIWC09 = 43 , MIWCIO = 44
9% MOWCO1 = 35 , MOWCO2 = 36 , MOWCO3 = 45 , MOWCO4 = 38 , MOWCO5 = 39
U5 MOWCOB = 40 , MOWCO7 = 46 , MOWCO8 = 42 , MOWCO9 = 43 , MOWCIO0 = 44
9% MLABO1 = 47 , MLAB0O2 = 48 , MLABO3 = 49 , MLABO4 = 50 , MLABO5 = 51
U5 MLABOS = 52 , MLABO7 = 53 , MLABO8 = 54 , MLABOS = 55 , MLABIO = 56
U MUABO1 = 57 , MUAB02 = 58 , MUABO3 = 59 , MUABO4 = 60 , MUABOS = 61
% MUABOG = 62
% MLRBO1 = 63 , MLRBO2 = 64 , MLRBO3 = 65 , MLRBO4 = 66 , MLRBOS = 67
% URANBK = 68
$XSEC
&  IDMAT(<FRNSUS>)
#*% FRONT PLATE FOR CORE DRAWER ** MATERIAL NO. 1S 69 [N PNC VIM DATA **

NINOO3J3( 7.84483F-03 )

CRNOO3J3( 1.77811E-02 )

FENO03J3( 6.26914E-02 )

MONOO3J3( 1.84152E-04 )

CUNOO3J3( 2.26824E-04 )

MN5003J3( 1.40523E-03 )

SINO03J3( 8.47141E-04 )

£02003J3( 3.04004E-04 )
%  IDMAT(<SUSBK>)

NINQO3J3( 6.867250E-03 )

CRNO03J3( 1.538971E-02 )

FENOO3J3( 5.423678E-02 )

CUNO03J3( 8.313867E-05 )

MNS003J3( 1.575514E-03 )

SIN003J3( 8.826375E-04 )

€02003J3( 2.171823E-04 )
&  IDMAT(<IRONBK>)

NINOO3J3( 1.360003E-04 )

CRNOO3J3( 3.442339E-04 )
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FEN0O03J3( 7.557478E-02 )
MONOQ3J3( 1.046254E-06 )
CUN003J3( 5.589970E-05 )
MN5003J3( 5.633363E-04 )
SIN0D3J3( 2.166376E-05 )
€02003J3( 6.098682F-04 )
&  1DMAT (<MNACRP>)
NINOO3J3( 6.613164E-04 )
CRN0O03J3( 1.286823E-03 )
FEN0O3J3( 4.466831E-03 )
MONOO3J3{ 6.571876E-07 )
CUNO03J3( 1.859522E-05 )
MN5003J3( 9.577228E-05 )
SIN003J3( 8.022443E-05 )
AL7003J3( 6.510030E-06 )
NA3003J3( 2.210226E-02 )
C02003J3( 1.297414E-05 )
006003J3( 1.538734E-06 )
&  IDMAT (<DWDOWN>)
NINOO3J3( 6.62522E-03 )
CRN003J3( 1.62524E-02 )
FENOO3J3( 5.87599E-02 )
MONOO3J3( 1.02105E-04 )
CUNOO3J3{ 2.41886E-04 )
MN5003J3( 1.45471E-03 )
SINOG3J3( 1.02986E-03 )
€02003J3¢ 2.60370E-04 )
&  [DMAT (<DWSIDE>)
NIN003J3( 4, 32383E-03 )
CRN0O03J3( 1.06068E-02 )
FENOD3J3{ 3.83486E-02 )
MONO03J3( 6.66367E-05 )
CUN003J3( 1.57862E-04 )
MN5003J3( 9, 49387E-04 )
SINO03J3( 6.72122E-04 )
€02003J3( 1.69926E-04 )
&  IDMAT (<MATRIX>)
AFek MATH|X sk
NINOO3J3( 6.649672E-03 )
CRN003J3{ 1.646690E-02 )
FEN003J3( 5.925897E-02 )
MON003J3( 1.143735E-04 )
CUNCO3J3{ 2.869562E-04 )
MN5003J3( 1. 466674E-03 )
SIN003J3( 9.460502E-04 )
€02003J3( 2.597426E-04 )

e e

okokok ‘$QF t/C MATERIAL SPECIFICATION FROM HERE *

wokdokk 1/C SCF PLATE DATA FROM ZPPR-9 VIM DATA *¥¥+*

&  IDMAT{(<MISCO1>)

Sesfeskeskesk ]/4 U308 piate sfeskeetestesfoskaiok
U05003J3(  3.345857E-05 )
Uo8003J3(  1.568219E-02 )
006003J3(  4.175837E-02 )

&  IDMAT(<MISC02>)

ek F9203 plate sekokesfedesfesfepe ek
FENOO3J3{  3.564760E-02 )
006003J3{  5.150620E-02 )

&  IDMAT(<MISCO3>)

sieckokokok can for N32C03 Hesdeskokokskokok
NINDO3J3{ 8.229070E-03 )
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CRN003J3(  1.650920E-02 )
FENOO3J3{ 5.671130E-02 }
MONQ03J3(  4,227190E-05 )
CUN003J3( 9.231710E-05 )
MN5003J3(  1.190360E-03 )
SIN003J3(  7.967820E-04 )
AL7003J3(  5.954520E-05 )

&  IDMAT(<MISC04>)

#EE Na2003 plate * adjusted materal *#*
NINOO3J3(  1.020128E-04 )
CRND03J3(  1.746490E-04 )
FENOO3J3{  9.679602E-05 )
MONOO3J3(  9.678990E-07 }
CUN003J3(  2.865630E-05 )
MN5003J3(  8.695240E-06 )
SIND03J3(  6.463530E-06 )
AL7003J3(  1.241980E-06 )
NA3003J3( 2.092607£-02 )
C02003J3(  1.091447E-02 )
HO1003J3(  1.001382E-04 )
006003J3( 3.214881E-02 )

&  IDMAT (<MISC05>)

Fsfecksk can fo_r ]/4 Na skekjeksortok
NINCO3J3(  8.381760E-03 )
CRN0O03J3(  1.635760E-02 )
FEN003J3(  5.681050E-02 )
MON003J3(  9.593000E-06 )
CUN003J3(  1.658800E-04 )
MN5003J3(  1.220370E-03 )
SIND03J3(  1.020980E-03 )
AL7003J3(  8.383640E-05 )
€02003J3{(  1.414030E-04 )

&  IDMAT (<MISCO6>)

sksfeksk ]/4 Na plate EE R SS RS
NIN003J3( 1.871580E-04 )
CRN003J3(  3.655240F-04 )
FEN0O3J3(  1,269750E-03 )
MONC03J3(  2.129050E-07 )
CUN003J3(  9.629580E-06 )
MN5003J3(  2.732400E-05 )
SINO03J3(  2.279890E-05 )
AL7003J3(  1.862280E-06 )
NA3003J3{ 2.268390E-02 )
€02003J3(  5.340440E-06 )
006003J3(  1.627910E-06 )

&  |DMAT(<MiSCO7>)

#4¥k oan for ZPPR fuel kkk*
NINGO3J3(  9.374770E-03 )
CRN003J3(  1.873230E-02 )
FENO03J3(  6.446600E-02 )
CUN003J3(  1.093140E-04 )
MN5003J3(  1.594850E-03 )
SIN003J3(  9.061790E-04 )
AL7003J3(  8.564140E-05 )

&  IDMAT (<M1SC08>)

ek 7PPR fuel plate * adjusted material of Heavy nulide & Mo *¥*
U05003J3(  6.075810E-05 ) '
U08003J3(  2.708098F-02 )

- PUS003J3(  9.543816E-03 )
PUO003J3(  1.263572E-03 )
PUT003J3( 1.168278E-04 )
AM1003J3(  7.752634E-05 )
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PU2003J3(  2.638050E-05 )
NINOO3J3{ 2.115260E-04 )
CRN003J3{ 4.226570E-04 )
FEN003J3{ 1.454570E-03 )
MONDO3J3(  2.438007E-03 )
CUNDO3J3(  2.468380E-06 )
MN5003J3(  3.598510E-05 )
SINOO3J3(  2.044110E-05 )
AL7003J3(  1.934380E-06 )

&  IDMAT (<MISC09>)

#kk can for 1/2 Na plate #%%*
NINDO3J3(  8.414640F-03 )
CRNO03J3(  1.642240E-02 )
FENOO3J3(  5.703620E-02 )
MON003J3{  9.780630E-06 )
CUN003J3{ 1.657370E-04 )
MN5003J3( 1.225610E-03 )
SIN003J3(  1.024510E-03 )
AL7003J3(  8.263330E-05 )
€02003J3(  1.397750E-04 )

&  IDMAT(<MISC10>)

steoedkesk ]/2 Na p|ate spakesksiesiesieeiesiok
NINO03J3( 1.723720E-04 )
CRN003J3(  3.365180E-04 )
FENO03J3(  1.168860E-03 )
MON003J3(  1.999670E~07 )
CUN003J3(  9.549070E-06 )
MN5003J3(  2.513590E-05 )
SIND03J3(  2.098750E-05 )
AL7003J3{  1.689140E-06 )
NA3003J3(  2.349340E-02 )
€02003J3(  5.132730E-06 )
006003J3{(  1.698720E-06 )

&  IDMAT(<MISC11>)

#%% {/8 Depleted U plate **
V05003J3(  1.031900E-04 )
U08003J3(  4.580572E-02 )

rkk SCF O/C MATERIAL SPECIF!CATION FRCM HERE

F3 Hesketeskeoteskesd ¥ =1

ok ()/C SCF PLATE DATA FROM ZPPR-9 VIM DATA *dkik

& | DMAT (<MOSCO1>)

sekokok }/4 U308 plate Hgsieskaksokokok
U05003J3(  3.345857E-05 )
U08003J3(  1.568219E-02 )
006003J3(  4.175837E-02 )

&  IDMAT(<MOSCO2>)

sieakesicok 1/8 F6203 piate sesfeskeseskeeiek
FENOO3J3{  3.181680E-02 )
006003J3( 4.675720E-02 )

&  IDMAT(<MOSCO3>)

#k can for NAZ2CO3 plate ##%*
NINO03J3{ 8.202660E-03 )
CRNO03J3{  1.646380E-02 )
FENO03J3{  5.654080E-02 )
MONOO3J3(  4.117590E-05 )
CUN003J3(  8.705220E-05 )
MN5003J3(  1.187930E-03 )
SINO03J3(  8.147360E-04 )
AL7003J3(  5.856900F-05 )

&  IDMAT (<MOSC04>)

Rk Na2C03 plate * adjusted material %
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NINOO3J3( 1.207516E-04 )
CRNO03J3(  2.160780E-04 )
FENOO3J3(  5.634823E-04 )
MONOO3J3{  9.087670E-07 )
CUNQO3J3(  2.909408E-05 )
MN5003J3(  1.073876E-05 }
SINO03J3(  7.996500E-06 )
AL7003J3(  8.744900E-07 )}
NA3003J3( 2.076543E-02 )
C02003J3(  1.086427E-02 )
HO1003J3(  1.012150E-04 )
006003J3(  3.235872E-02 )

&  IDMAT (<MOSCO5>)

werk can for 1/4 Na plate %%
NINO0O3J3(  8.361660E-03 )
CRNO03J3(  1.631840E-02 )
FENOO3J3(  5.667440E-02 )
MONCO3J3(  9.579010F-06 )
CUNDO3J3(  1.654310E-04 )
MNS003J3(  1.217580E-03 )
SIN003J3( 1.018700E-03 )
AL7003J3(  8.372860F-05 )
£02003J3¢(  1.412230E-04 )

&  IDMAT {<MOSC06>)

sefesfesk 1/4 Na plate skt sheskakckokskok
NINOO3J3(  1.882030E-04 )
CRNO03J3(  3.678610E-04 )
FENO03J3( 1.278170E-03 )
MONOO3J3(  2.131270E-07 )
CUNOO3J3(  9.634410E-06 )
MN5003J3(  2.756021E-05 )
SIN003J3(  2.293300E-05 )
AL7003J3(  1.863130E-06 )
NA3003J3(  2.263440E-02 )
€02003J3(  5.394120E-06 )
006003J3(  1.635580E-06 )

&  IDMAT(<MOSC07>)

¥6E% oan for ZPPR fuel ¥k
NINOO3J3( 9.277490E-03 )
CRN003J3(  1.853710E-02 )
FEN0OO3J3(  6.379340E-02 )
CUNDD3J3{  1.077530E-04 )
MN5003J3(  1.579200E-03 )
SINODO3J3{  9.003380E-04 )
AL7003J3(  7.812720E-05 )

&  IDMAT(<MOSCO08>)

#kkk 7PPR fuel plate * adjusted material for heavy nuclide & Mo ***
U05003J3(  6.129650E-05 )
U0800343(  2,713051E-02 )
PUS003J3(  9.554045E-03 )
PUO003J3( 1.2651876-03 )
PU1003J3(  1.173363E-04 )
AM1003J3(  7.752634E-05 )
PU2003J3(  2.691887E-05 )
NINOO3J3(  2.057690E-04 )
CRNO0O3J3(  4.111350E-04 )
FENOO3J3(  1.414900E-03 )
MONOO3J3(  2.439271E-03 )
CUNOQ3J3(  2.392020E-06 )
MN5003J3(  3.502570E-05 )
SINO03J3(  1.996530E-05 )
AL7003J3(  1.731940E-06 )

A-6
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&  IDMAT (<MOSC09>)

#kdk can for 1/2 Na plate ***

NIN003J3{(
CRN003J3(
FENDO3J3(
MONO03J3 (
CUNDG3J3(
MN5003J3 (
SIN003J3(
AL7003J3(
€02003J3(

8.431990E-03 )
1.645630E-02 )
5.715400E-02 )
9. 860830E-06 )
1.656390E-04 )}
1.228040E-03 )
1.026440E-03 )
8. 295090E-05 )
1.397140E-04 )

&  IDMAT(<MOSC10>)

ket /2 Na plate ekl

NIN0O3J3(
CRN003J3(
FEN0Q03J3(
MON0O03J3(
CUN0O3J3(
MN5003J3¢
SIN003J3(
AL7003J3(
NA3003J3(
£02003J3(
00600343 (

1.761450E-04 )
3.439250E-04 )
1.194630E-03 )
2.055050E-07 )
9,596230E-06 )
2. 569490E-05 )
2.144310E-05 )
1. 728050E-06 )
2.343300E-02 )
5.185420E~06 )
1.695060E-06 )

&  IDMAT(<MOSC11>)

#kkk Dopleted U plate #¥*ikek

U05003J3(
U08003J3 (

1.031900E-04 )
4.580572E-02 )

*xkk  HLT 1/C MATERIAL SPECIFICATION FROM HERE

o

*ekkx | /C HLT PLATE DATA FROM ZPPR-9 VIM DATA dokiekk

&  IDMAT(<MHLTO4>)
ekt Na2C03 plate * adjusted material *+*

NIN003J3(
CRN003J3(
FEN0O03J3(
MONOO3J3(
CUN003J3
MN5003J3(
SIND03J3(
AL7003J3(
NA3003J3(
€02003J3(
H01003J3 (
006003J3(

7. 455562E-05 )
1.073519E-04 )
3.282983E-04 )
9.678990E-07 )
2.811791E-05 )
3.311470E-06 )
7.001910E-06 )
1.780365E-06 )
2.235277E-02 )
1.115620E-02 )
1.0336856-04 )
3.353244E-02 )

&  IDMAT (<MHLTO8>)
ek 7PPR fuel plate * adjusted material for heavy nuclide & Mo *

U05003J3¢
U08003J3¢
PU9003J3¢(
PU0003J3(
PU1003J3(
AM1003J3(
PU2003J3(
NING03J3(
CRN003J3(
FEN003J3(
MONO03J3(
CUNQ03J3(
MN5003J3 (
SINOD3.J3(

6. 129646E-05 )
2.714558E-02 )
9. 5540456~03 )
1.265187E-03 )
1.184430E-04 )
7.644959E-05 )
2.691887E~05 )
2.115260E-04 )
)
)
)
)

=9

. 226570E-04
. 454570E-03
. 439084E-03
. 468380E-06
3.598510E-05 )
2.044110E-05 )

N R —
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AL7003J3( 1.934380E-06 )

jeskesfesokeg Rk siotetolorsollolokaiakeko ik g R ke sk sk ¥ 3

wekEk QLT I/C MATERIAL SPECIFECATION FROM HERE ko e

oo eskeskekeok %

wEEER |/ LLT PLATE DATA FROM ZPPR-9 VIM DATA *kick

&  IDMAT(<MLLTO4>)

®ikk Na2C03 plate * adjusted material ***¥
NINOO3J3( 1.025512E-04 )
CRNO03J3(  1.768025E-04 )
FENDO3J3(  5.843485E-04 )
MONOO3J3(  9.678990E-07 )
CUNOO3J3(  2.650278E-05 )
MN5003J3(  1.138713E-05 )
SIN003J3(  1.023218E-05 )
AL7003J3(  1.241988E-06 )
NA3003J3(  1.664220E-02 )
£02003J3( 1.115728E-02 )
HO1003J3(  1.033685E-04 )
006003J3(  3.353275E-02 )

&  IDMAT(<MLLTO8>)

#%%% 7PPR fuel| plate * adjusted material for heavy nuclide & Mo ***
U05003J3(  6.070565E-05 )
U08003J3(  2.714532E-02 )
PUS003J3(  9.554045E-03 )
PU0003J3(  1.265187E-03 )
PU1003J3(  1.184430E-04 )
AM1003J3(  7.644959E-05 )
PU2003J3( 2.691887E-05 )
NIN0O3J3(  2.115260E-04 )
CRNOO3J3(  4.226570E-04 )
FENOO3J3(  1.454570E-03 )
MONOO3J3(  2.439084E-03 )
CUNOO3J3(  2.46B380E-06 )
MNS003J3(  3.598510E-05 )
SINO03J3(  2.044110E-05 )
AL7003J3( 1.934380E-06 )

&  IDMAT(<MLLT11>)
FENOO3J3(  3.178670E-02 )
OOGOOBJS( 4, 672000Ee02 )

ik WCF 1/C MATERIAL SPEC!FICATION FROM HERE  * 4 ok
whackk | /G WCF PLATE DATA FROM ZPPR-9 VIM DATA Ackopiok
&  IDMAT(<MIWCO1>)
Rk thin Fe203 plate Hikkiik
FEN0OO3J3(  3.178670E-02 )
006003J3(  4.672000E-02 )
&  IDMAT(<MIWC02>)
FER can for ZPPR fuel #*k¥iekE
NINOO3J3{ 9.520550E-03 )
CRNO03J3{(  1.900930E-02 }
FENOO3J3{ 6.545570E-02 }
CUN0O3J3(  1.117500E-04 )
MN5003J3(  1.624450E-03 )
SIN003J3(  9.158720E-04 )
AL7003J3(  8.310300E-05 )
&  IDMAT (<MIWCO3>)
**+¥% 7PPR fuel * adjusted material for heavy nuciide & Mo & Si
U05003J3(  6.066930E-05 )
U08003J3(  2.689499E-02 )
PU9003J3( 9.541662E-03 )
PUD003J3(  1.264379E-03 )
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PUT003J3(  1.074063E-04 )
AM1003J3(  7.806471E-05 )
PU2003J3{ 2.288104E-05 )
NINOO3J3(  2.207850E-04 )
CRNOO3J3(  4.408070E-04 )
FENCO3J3(  1.517940E-03 )
MONQO3J3(  2.429905E-03 )
CUN003J3(  2.595350E-06 )
MN5003J3(  3.767760E-05 )
SINOO3J3(  1.160966E-05 )
AL7003J3(  1.930680E-06 )

&  IDMAT(<MIWCO4>)

#4k can for 1/4 Na plate ***
NINCO3J3(  8.376490E-03 )
CRNO03J3(  1.634730E-02 )
FENOO3J3( 5.677490E-02 )
MONO03J3(  9.596000E-06 )
CUNOO3J3(  1.657240E-04 )
MN5003J3(  1.219740E-03 )
SINO03J3(  1.020510E-03 )
AL7003J3(  8.387720E-05 )
€02003J3(  1.414730E-04 )

&  IDMAT (<MIWCO05>)

skefestesy ]/4 Na plate Sesfesfeokseakakskskokok
NINOO3J3(  1.865980E-04 )
CRNO03J3(  3.643470E-04 )
FENOO3J3(  1.265580E-03 )
MONO03J3(  2.129730E-07 )
CUNO03J3(  9.636440E-06 )
MN5003J3(  2.722260E-05 )
SINOO3J3(  2.273440E-05 )
AL7003J3(  1.861640E-06 )
NA3003J3( 2.271630E-02 )
C02003J3(  5.348110E-06 )
006003J3(  1.641490E-06 )

&  IDMAT (<MIWC06>)

k¥ can for Na2C03 plate ¥%*
NINOO3J3(  8.208260E-03 )
CRNO03J3(  1.647510E-02 )
FENODO3J3(  5.657950E-02 }
MONO03J3{  4.119930E-05 )
CUN0O3J3{(  8.709340F-05 )
MNS003J3(  1.188740E-03 )
SINOD3J3(  8.153550E-04 )
AL7003J3(  5.863320E-05 )

&  |IDMAT (<MIWCO7>)

Wk Na2003 plate * adjusted material ***
NINOO3J3(  5.768113E-05 )
CRNOO3J3(  8.002988E-05 )
FENOO3J3(  2.377892E-03 )
MONOO3J3(  9.088280E-07 )
CUNGO3J3(  2.820665E-05 )
MN5003J3(  1.245160E-06 )
SINOO3J3{ 1.818700E-05 )
AL7003J3(  6.983000E-07 )
NA3003J3(  2.142520E-02 )
C02003J3(  1.087238E-02 )
HO1003J3(  9.950981E-05 )
006003J3(  3.535104E-02 )

&  IDMAT (<MIWC08>)

Fedeokok 1/4 U308 plate sekokskokkokok
U05003J3(  3.345857E-05 )
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U08003J3(  1.568219E-02 )
006003J3(  4.175837E-02 )

&  IDMAT(<MIWC0S>)

#k% pan for 1/2 Na plate *4%*
NIN0O3J3(  B.440990E-03 )
CRN003J3(  1.647380E-02 )
FENO0O3J3{  5.721500E-02 )
MONOO3J3(  9.871690E-06 )
CUN003J3(  1.658140E-04 )
MN5003J3( 1.229350E-03 )
SIN003J3{  1.027530E-03 )
AL7003J3(  8.303750E-05 )
C02003J3(  1.398600E-04 )

&  IDMAT(<MIWC10>)

kg 1/2 Na p|ate skakeskokoiokokakokatok
NINOO3J3(  1.753140F-04 )
CANO03J3(  3.421510E-04 )
FEN0D3J3(  1.188320E-03 )
MONOO3J3(  2.052430E-07 )
CUN003J3(  9.596260E-06 )
MN5003J3(  2.553240E-05 )
SINO03J3(  2.134050E-05 )
AL7003J3(  1.725480E-06 )
NA3003J3( 2.347720E-02 )
C02003J3( 5. 164880E-06 )
006003J3(  1.698270E-06 )

xxxxxxxx skeokesk skenkeskeskeskekeonkoke

Fkkkk  0/C WCF PLATE DATA FROM ZPPR-9 VIM DATA *¥¥¥*

&  IDMAT (<MOWCO3>)

*kkk 7PPR fuel plate * adjusted material for heavy nuclide & Mo i
U05003J43(  6.066930E-05 )
U08003J3(  2.694937E-02 )
PUS003J3( 9.522819E-03 )

PUC003J3(  1.260880E-03 )
PU1003J3(  1.119825E-04 )
AM1003J3(  7.698798E-05 )
PU2003J3(  2.476534E-05 )
NIN0O03J3(  2.207850E-04 )
CRN003J3(  4.408071E-04 }
FENOO3J3{  1.517940E-03 }
MONO03J3(  2.433673E-03 )
CUN003J3{  2.595350E-06 }
MN5003J3(  3.767760E-05 )
SIN003J3{ 2.123190E-05 )
AL7003J3(  1.930680E-06 )

&  |DMAT (<MOWCO7>)

#4xk Na2C03 plate * adjusted Material ¥
NINDO3J3{ 6.898705E-05 )
CRNO03J3(  9.671957E-05 )
FENOO3J3(  7.390708E-04 )
MONOO3J3(  9.088280E-07 )
CUN003J3(  2.874502E-05 )
MNS003J3(  2.321918E-06 )
SIN003J3(  2.711160E-06 )
AL7003J3(  6.982900E-07 )
NA3003J3( 2.187367E-02 )
£02003J3(  1.111304E-02 )
HO1003J3(  1.033685E-~04 )
006003J3(  3.395610E-02 )

Hespefeeoesesfoledetolofleokeisop Fefoksk keakeskeskkestekesde ek ek sk ek sk KRk ek etk
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*kxk Lower A/B MATERIAL SPECIFICATION FROM HERE  *

wEkEk A/B L OWER PLATE DATA FROM ZPPR-9 VIM DATA *¥s*

&  IDMAT(<MLABO1>)

sk ]/4 U308 plate seofeskesekokaekok
U05003J3(  3.345857E-05 )
U08003J3(  1.568219E-02 )
006003J3(  4.175837E-02 )

&  |DMAT (<MLABOZ>)

*H#% thin Fe203 plate #¥kiokk
FENOO3J3(  3.175870E-02 )
006003J3(  4.667350E-02 )

&  IDMAT(<MLABO3>)

k¥ can for Na2C03 plate *%#
NINOO3J3(  8.203700E-03 )
CRNCO3J3(  1.644640E-02 )
FENOO3J3(  5.649740E-02 }
MONOO3J3(  3.978740E-05 )
CUN003J3(  8.885720E-05 )
MN5003J3(  1.187610E-03 )
SINO03J3{  8.149890E-04 )
AL7003J3(  5.237930E-05 )

&  IDMAT (<MLABO4>)

#4% Na2C03 plate ¥ adjusted materai| ewr*
NINOO3J3(  2.092580E-04 )
CRNO0O3J3(  4.195020E-04 )
FEN0O03J3{ 1.441100E-03 )
MONO03J3(  1.018130E-06 )
CUNO03J3(  3.373250E-05 )
MN5003J3(  3.029390E-05 )
SINO03J3(  2.073321E-05 )}
AL7003J3(  9.193064E-07 )
NA3003J3( 2.130719E-02 )
€02003J3(  1.099264E-02 )
HO1003J3(  1.021384E-04 )
006003J3{  3.268022E-02 )

&  |DMAT (<MLABO5>)

okkk can for 1/4 Na plate %%
NINOO3J3(  8.391260E-03 )
CANOO3J3(  1.637670E-02 )
FEN003J3(  5.687730E-02 )
MONOC3J3(  9.499180E-06 )
CUN003J3{  1.645730E-04 )
MN5003J3(  1.221960E-03 )
SINOD3J3( 1.021700E-03 )
AL7003J3(  8.364170E-05 )
€02003J3(  1.413720E-04 )

&  IDMAT (<MLABOG>)

*#kk 1/4 Na plate ke
NINOO3J3(  1.988850E-04 )
CRNO03J3(  3.886260E-04 )
FENOO3J3(  1.350200E-03 )
MONOO3J3(  2.229470E-07 )
CUNG03J3{(  9.682730E-06 )
MN500343(  2.909120E-05 )
SIN003J3(  2.421830E-05 )
AL7003J3(  1.965530E-06 )
NA3003J3(  2.216810E-02 )
€02003J3(  5.493420E-06 }
008003J3(  1.582680E-06 )

&  IDMAT (<MLABO7>)
*5% Doploted | ko
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U05003J3(
U08003J3(

1.031900E-04 )
4,580572E-02 )

&  IDMAT(<MLABOS>)

##kk can for 1/2 Na plate *%%*

NINO03J3(
CRN003J3(
FEN0CD3J3(
MON003J3(
CUNQO3J3(
MN5003J3(
SIN003J3(
AL7003J3(
£02003J3(

8.527040F-03 )
1.664160E-02 )
5.779760E-02 )
9.612930E-06 )
1.684150E-04 )
1.242320F-03 )
1.039310E-03 )
8.354690E-05 )
1.428500E-04 )

&  |DMAT (<MLAB09>)
skt 170 Na plate #wbwikies

NIN0O3J3(
CRN003J3(
FEN0O3J3({
MONO03J3(
CUNO003J3(
MN5003J3 (
SINO03J3¢
AL7003J3(
NA3003J3(
£02003J3¢
006003J3¢

1.786210E-04 )
3.487250E-04 )
1.211270E-03 )
2.007520E-07 )
9. 651550E-06 )
2.605730E-05 )
2.177220E-05 )
1.745450E-06 )
2.338550E-02 )
5.226840E-06 )
1.671100E-06 )

&  IDMAT(<MLAB10>)
w5k Napleted U + SUS * adjusted material *¥¥*

U05003J3(
U08003J3(
NIN0O3J3(
CRN003J3(
FEN003J3(
MONO03J3 (
CUND03J3(
MN5003J3 (
SINQ03J3(
002003J3(

5.148138E-05 )
2.332696E-02 )
3.140303E-03 )
6.633608E-03 )
3.007319E-02 )
5.833085E-05 )
9, 960240E-05 )
4.576244E-04 )
3.233878E-04 )
1.269720E-04 }

Nk

Hookok Upper A/B MATER| AL SPECIFICAT!ON FHOM HERE

e sfe e sk ofe sfesfesfe i ok

*¥¥d A/B UPPER PLATE DATA FROM ZPPR-9 VIM DATA ik

&  IDMAT(<MUABO1>)
#kkk /4 U308 plate * adjusted materail for U-235 & U-238 & 0-16 ***

U05003J3(
U08003J3(
006003J3(

3.145583E-05 )
1.486578E-02 )
4.053377E-02 )

&  IDMAT{<MUAB0Z>)

*hkk Fo2(3 plate *kfrislmkiok

FEN003J3(
00600343

3.179550E-02 )
4,673470E-02 )

&  |DMAT (<MUABO3>)

k% oan for 1/4 and 1/2 Na plate * adjusted material #¥®*

NIN003J3(
CRN003J3(
FENO03J3(
MONO03J3(
CUNOO3J3(
MN5003J3(
SINO03J3(
AL7003J3(
€02003J3(

7.028202E-03 )
1.320790E-02 )
6.002327E-02 )
4.588356E-05 )
1. 886560F-04 )
8.135111E-04 )
8.685892E-04 )
6.238605E-05 )
4, 026955E-04 )
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&  |DMAT (<MUABO4>)

w®ik 1 /4 or 1/2 Na plate * adjusted material for Na-23 s
NINOO3J3(  1.903280E-04 )
CRNOD3J3(  3.716040E-04 )
FENOO3J3(  1.290800E-03 )
MON003J3(  2.165360E-07 )
CUNOO3J3(  9.712470E-06 )
MN5003J3(  2.776210E-05 )
SINDO3J3(  2.317820E-05 )
AL7003J3( 1.887610E-06 )
NA3003J3(  2.290532E-02 )
€02003J3(  5.375640E-06 )
006003J3(  1.635700F-06 )

&  |DMAT(<MUABOS>)

#kk Depleted U plate ki
U05003J3(  1.031900E-04 )
U08003J3(  4.580572E-02 )

&  IDMAT (<MUABOG>)

##%% Depleted U + SUS * adjusted material for Mo ***
U0s003J3(  5.003110E-05 )
1J08003J3(  2.302000E-02 )
NINCO3J3(  3.292400E-03 )
CRNOO3J3(  7.623420E-03 )
FENOO3J3(  2.702490E-02 )
MON003J3(  7.673070E-05 )
CUNOO3J3(  6.574499E-04 )
MN5003J3(  6.806140E~04 )
SIN0O3J3(  3.558849F-04 )
€02003J3(  1.269720E-04 )

&  IDMAT(<MLRBO1>)
skkesek ]/4 U308 plate skl
U05003J3(  3.345857E-05 )
U0B003J3(  1.568219E-02 )
006003J3(  4.175837E-02 )
PU9003J3(  1.000000E-15 )
&  {DMAT(<MLRBO2>)
%k Dan|eted U plate ki
U05003J3(  1.031900E-04 )
UoB003J3(  4.580572E-02 )
&  IDMAT(<MLRBO3>)
¥k /2 U308 plate * adjusted material for U-235 & U-238 & 0-16
U05003J3(  3.402271E-05 )
U08003J3(  1.591399E-02 )
006003J3(  4.241235E-02 )
PU9003J3(  1.000000E-15 )
&  |DMAT{(<MLRBO4>)
ek can for 1/2 Na plate * adjustied material for structure nuclide ***
NINOD3J3(  7.889144E-03 )
CRN003J3(  1.513657E-02 )
FENOO3J3(  5.240298E-02 )
MONO03J3(  1.000000E-15 )
CUNOO3J3(  1.402141E-04 )
MN5003J3(  1.109117E-03 )
SIN003J3(  9.397035E-04 )
AL7003J3( 8.311350F-05 )
C02003J3(  1.177619E-04 )
&  IDMAT(<MLRBO5>) ,
w0k 1/2 Na plate * adjuted material for Na-23 &+
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3. 466550E-04 )
1.203950E-03 )
2.014090E-07 )
9. 639640E-06 )
2.587360E-05 )
2.164150E-05 )
1.747100E-06 )
2.349295E-02 )
5.235220E-06 )
1.686100E-06 )

1.776220E-04 )
FRerit ATTICE DATA

1.022998E-04 )
CH = 2.54000

U08003J3( 4.582509E-02 )

$END XSEC

| DMAT (<URANBK>)

NIN003J3(
CRNO03J3(
FENOO3J3¢
MOND03J3¢{
CUNO03J3¢(
MN5003J3¢
SIN003J3¢(
AL7003J3(
NA3003J3(
€02003J3(
006003J3(
U05003J3¢

Wanig
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LTYP(1) NVLAT( 1 1 10)

IDLAT(30)
SZLAT{ <WC> <WC> <WC> )

KLATT( 10(33) )
dkiokloiklokdkkd ()/C WOF CELL sesesteslesteslesesfeskesfeok etk sekoioelolokok

FpkRkkkkploke (/0 SCF CRLL **

KSLAT{ 10(0) )

LTYP(1} NWAT( 1 1 10)

[ DLAT (40)
SZLAT( <WC> <WC> <WC> )

KLATT( 10(44) )
FRickkckRkkR* | OWER AX AL CElLLksckokskor

KSLAT( 10(0) )

5)

LTYP(1) NVLAT( 11

| DLAT (50)
SZLAT( <WC> <WC> <WC> )

KLATT( 5(55) )
Frdiorckdeliclokicr | JPPER AXIAL CELL

KSLAT( 5(0) )

NVLAT( 1 1 3)

LTYP(1)

{DLAT (60}
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SZLAT( <WC> <WC> <WC> )

KSLAT( 3(0) )
ddpdkkkdkdkkd QAD AL BLANKET CELL##ssrdskgikiapk

KLATT( 3(66) )

IDLAT(70) LTYP{1)

SZLAT( <WC> <WC> <WC> )

KLATT( 16(77) )
sidtkaioboiok | /0 LT CELL kool

IDLAT(80) LTYP(1)

SZLAT( <WC> <WC> <WC> )

KLATT( 10(88) )
sedddaiobkdkld | /0 HLT CELL

NVLAT( 1 1 16)
KSLAT( 16{0) )
NVLAT( 1 1 10)

KSLAT( 10(0) )

fDLAT(90) LTYP{1) NVLAT( 11 10)
SZLAT( <WC> <WC> <WC> )

KLATT( 10(99) )

END

KSLAT{ 10¢0) )

*ekk AZ=HEIGHT OF ASSEMBLY, DL,DR=LEFT AND RIGHT OF CORE CELL
#k% 7 =AX|AL BOUNDARIES

% A0=0.0 , AZ=104.810

% CZ0 = 0.0

% CZ1 = 0.0300*DINCH

% CZ2 = CZ1 + 20.0*DINCH

% CZ3 = CZ1 + 30.0*DINCH

% CZ4 = CZ1 + 32.0*DINCH

% CZ5 = CZ1 + 36.0*DINCH

seakeokakakak SCF BODY DATA seseckesieitokskok
RPP ( 101 0.00000000 0.63500000
RPP { 102 0.63500000 0.95250000
RPP ( 103 0.95250000 0.99060000
RPP ( 104 0.99060000 1.54940000
RPP ( 105 1.54940000 1.58750000
RPP ( 106 1.58750000 1.62560000
RPP (107 1.62560000 2.18440000
RPP ( 108 2.18440000 2.22250000
RPP {109 2.22250000 2.26060000
RPP (110 2.26060000 2.81340000
RPP (111 2.81940000 2.85750000
RPP ( 112 2.85750000 2.89560000
RPP (113 2.89560000 4.08940000
RPP { 114 4.08940000 4.12750000
RPP (115 4.12750000 4.44500000
RPP ( 116 4.44500000 <WC>

seshokckieck WCF BODY DATA ok dok
RPP (201 0.00000000 0.31750000
RPP ( 202 0.31750000 9.35560000
RPP ( 203 0.35560000 0.91440000
RPP (204 0.91440000 0.95250000
RPP ( 205 0.95250000 ©.99060000
RPP (206 0.99060000 1.54940000
RPP (207 1.54940000 1.58750000
RPP ( 208 1.58750000 1.62560000
RPP ( 209 1.62560000 2.18440000
RPP (210 2.18440000 2.22250000
RPP (211 2.22250000 2.85750000
RPP (212 2.85750000 2.89560000
RPP (213 2.89560000 4.08940000
RPP (214 4.08940000 4.12750000
RPP (215 4.12750000 4.16560000
RPP (216 4.16560000 4.72440000
RPP (217 4.72440000 4.76250000
RPP (218 4.76250000 <WC>

kddckdkk  AD BODY DATA ekkslokskssk

<AD>
<AQ>
<AD>
<AQ>
<AD>
<AD>
<AQ>
<AD>
<AD>
<Al>
<AQ>
<Al>
<Al>
<AQ>
<AQ>
<AQ>

<A0>
<AO>
<AQ>
<AQ>
<AQ>
<AQ>
<AQ>
<AQ>
<AC>
<AQ>
<Al>
<Al>
<AQ>
<AD>
<AQ>
<AQ>
<AD>
<AD>

BODY DATA icksioiofofoksorsoriokdr

<NC>
<WC>
<NC>
<NC>
<KC>
<NC>
<NC>
<NC>
<NC>
<WC>
<WC>
<NC>
<NC>
<WC>
<WC>
<NC>

<NC>
<MNC>
<NC>
<NC>
<NC>
<NC>
<WC>
<WC>
<MC>
<NC>
<MC>
<NC>
<WC>
<WC>
<HC>
<WC>
<WC>
<WC>
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<AD>
<AQ>
<AQ>
<Al>
<AQ>
<AD>
<AD>
<AD>
<AD>
<Al>
<Al>
<Al>
<AQ>
<AQ>
<AD>
<AQ>

<AD>
<AD>
<AQ>
<AQ>
<A0>
<AQ>
<AQ>
<A0>
<AD>
<AQ>
<AD>
<AD>
<AD>
<AD>
<AQ>
<Al>
<AC>
<AQ>

<WC>
<WC>
<NC>
<NC>
<WC>
<WC>
<WC>
<WC>
<WC>
<NC>
<WC>
<NC>
<WC>
<WC>
<WC>
<WC>

<WC>
<NC>
<G>
<WC>
<NC>
<NC>
<WC>
<NC>
<WC>
<WC>
<WC>
<NC>
<NC>
<WNC>
<WC>
<WC>
<WC>
<WC>
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RPP (301 0.00000000 0.63500000 <AO> <WC> <AD> <WC> )

RPP (302 0.63500000 0.95250000 <AO> <WC> <AO0> <WC> )

RPP { 303 0.95250000 0.99060000 <AD> <WC> <AD> <WC> )

RPP (304 0.99060000 1.54940000 <AO> <WC> <AC> <WC> )

RPP (305 1.54040000 1.58750000 <AO> <WC> <AD> <WC> )

RPP ( 306 1.58750000 1.62560000 <AD> <WC> <AD> <WC> )

RPP ( 307 1.62560000 2.18440000 <AD> <WC> <AD> <WC> )

RPP (308 2.18440000 2.22250000 <AD> <WC> <AO0> <WC> )

RPP (309 2.22250000 2.85750000 <AO> <WC> <AD> <WC> )

RPP (310 2.85750000 2.89560000 <AO> <WC> <AD> <WC> )

RPP { 311 2.89560000 4.08940000 <AO> <WC> <AD> <WC> )

BPP (312 4.08940000 4.12750000 <AO> <MWC> <A0> <WC> )

RPP (313 4.12750000 4.76250000 <AD> <WC> <A0> <WC> )

RPP ( 314 4.76250000 <WC> <AD> <NC> <AD> <G> )
sfeskesfeokoksk LRB BODY DATA ook ok

RPP (401 0.00000000 0.63500000 <AQ> <WC> <A0> <WC> )

RPP { 402 0.63500000 0.95250000 <AO> <WC> <A0> <WC> )

RPP (403 0.95250000 2.22250000 <AO> <WC> <A0> <WC> )

RPP ( 404 2.22250000 2.26060000 <AO> <WC> <AO> <WC> )

RPP (405 2.26060000 3.45440000 <AO> <WC> <AD> <WC> )

RPP ( 406 3.45440000 3.49250000 <AO> <fC> <AO> <WC> )

RPP ( 407 3.49250000 3.81000000 <AO> <MC> <AO> <WC> )

RPP ( 408 3.81000000 <WC> <AD> <WC> <A0> <WC> )

FRONT DRAWER PLATE ¥tk

RPP ( 31 <Dl> <DR> <PL> <PU> <CZ0> 71> )
solololioliolk: |JPPER RADIAL U-BLOCK BLAMKET okckoks kioksktolokok -

RPP ( 61 <DL> <DR> <PL> <PU> <CZ4> (75> )
wkmickickkiik . RAD|AL SUS BLOCK REFLECTQR ook AtokiololoRekkkkd fot

RPP ( 62 <DT> <DWDT> <DT> <PU> <CZ0> <CZ5> )
Fdclokiopiolikkkk - NA CRP kel sk skl esfesies) k

RPP ( 64  <DL> <DR> <PL> <PlU> <CZ1> <C75> )
shesfesfesieoeohesfeoeohoiofolokR UN|T CELL OF CORE shesfesteste st she sk sk siesieieteesieete otttk kotok ok kskokokoko

RPP ( 65 0.0 <MC> 0.0 <WC> 0.0 <MC> )

fefklekieioldik BOX FOR PLATE CELL

depseioriok ok

NP, NPB=NUMBER OF PACKS(CORE AND BLA. )IN Z DIRECTION #¥*

/ NP =10, NPB1 =5 , NPB2 = 3 NPBS =16

BOX (70 <DL> <PL> <CZ1>

MC> 0.0 0.0 0.0 <WC> 0.0 0.0 0.0 <NP*WC> }
BOX { 71  <DL> <PL> <CZ2>

MNC> 0.0 0.0 0.0 <WC> 0.0 0.0 0.0 <NPBTHWC> }
BOX { 72  <DL> <PL> <CZ3>

<NC> 0.0 0.0 0.0 <WC> 0.0 0.0 0.0 <NPB2¥WC> )
BOX ( 73  <DL> <PL> <CZ1>

<WC> 0.0 0.0 0.0 <WC> 0.0
Fokddokkik MATRIX AND ASSEMBLY 3

0.0 0.0 <NPBB*WC>

RPP ( 90 0.0 <MD> 0.0 <WD> 0.0 <AZ> )
RPP { 91 <DT> <DWDT> DT> <DWDT> 0.0 <AZ> )
RPP { 92 <DT> <DWDT> DT> <PU> 0.0 <CZ5> )
RPP { 93 <DL> <DR> DT> <PU> 0.0 <CZ5> )
RPP { 94 <DL> <DR> <PL> <PU> 0.0 <CZ5> )
sk Rkl AY AL |RON REFLECTOR Frk ;
RPP { 95 <DT> <DWDT> <DT> <PU> <C7Z5> <AZ> )
RPP { 96 <DT> <DWDT> <DT> <PU> 0.0 <AZ> )
RPP {1000 0.0 <30MD> 0.0 <B1*+AD> 0.0 <AZ> )
RPP (2000 <30*WD> <59*%WD> 0.0 <B1#WD> 0.0 <AZ> )
RPP (3000 0.0 <59%WD> 0.0 <B1MAD>  <=WD> 0.0 )
RPP {4000 0.0 <5WD> 0.0 <BT¥D>  <-WD> <AZ> )
RPP (5000 -1.0 <60*WD>  -1.0 <B2HWD> -1.0 110.0 )
END
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5000
3000
1000

-5000

* ZONE DATA
ASSEMBLY (LEFT HAND HALF CORE) **

0:
-2000:

X35 X36 X37 X38 X339 X40 X41 X42 X43 X44 X45 X46 X47

Y148 Y147 Y146 Y145 Y144 Y143 Y142 Y141 Y140 Y139
Y138 Y137 Y136 Y135 Y134 Y133 Y132 Y131 Y130 Y129

X23 X24 X256 X26 X27 X28 X29 X30 X31
Y128 Y127 Y126 Y125 Y124 Y123 Y122 )

:-1000:
: -100:

VOID :OUTV
VOID :0UTV
:ASSM
NAMES( ISCF IWCF OSCF ONCF RB RS CRP EPTYM I[CLLT ICHLT

ETV
LAT?

PNC TIS660 98 — 001

#SUBFRAME
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MW DWOWIWIW TN OO N e N e P =0 — %2]77?12112]?77
COOODODOUUWWMWLWL MmN~ r—r—r— — — P P P — — | Tt il S e h e i ol e S e T Y T
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$END SUBFRAME

ASSEMBLY (RIGHT HAND HALF CORE) tokleioiieiok

1 =200

LAT2 :ASSM

2000

#SUBFRAME

)

NAMES( ISCF IWCF OSCF OWCF RB RS CRP EPTYM
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w
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#END SUBFRAME
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SPACE( 10 9

#END SUBFRAME

71

-50:

ICSABL:ABLIS:
#SUBFRAME

2 1)

3

NAMES( IABL1 IABL2 IABL3 |ABL4 IABL5 )
4

SPACE( 5
#END SUBFRAME

72

-60:

[CSABU:ABUIS:
#SUBFRAME

NAMES( 1ABUT 1ABUZ 1ABU3 )

SPACE( 3
#END SUBFRAME

#END CELL

1)

2

geskekekeofok

Fxfdokdd® | /C WCE DRAWER

#CELL

ID{2) TYPE(BOX)

-91
93
-94
-96

-90
90
92
93
3

- 95
N

D899
0

CW02:.CORE :<MATRIX> :
CWOB:CORE :<IRONBK> :

CWO7:CORE :
sadoloioiokiok CORE  eielololotolo

CWO5:CORE :<FRNSUS> :
ICWC

CW03:CORE :<DWSIDE> :
CW04:CORE :<DWDOWN> :

-20: 70

:IWC

A-21



PNC TI9660 98 —001

#SUBFRANME
NAMES( ICW1 1CW2 ICW3 ICW4 ICW5 ICWB ICW7 1CW8 ICW9 ICW10)
SPACE(10 9 8 7 6 5 4 3 2 1)
#END SUBFRAME
ICNABL:ABLIW: -50: 71
#SUBFRAME
NAMES( IABL1 [ABL2 §ABL3 ]ABL4 1ABL5 )
SPACE( 5 4 3 2 1)
#END SUBFRAME
ICWABU:ABUIW: -60: 72
#SUBFRAME
NAMES( |ABUT 1ABU2 IABU3 )
SPACE( 3 2 1)
#END SUBFRAME
#END CELL
sesfesfeiesesese 0 /C SCF DHAWER ez
#CELL  ID(3) TYPE(BOX)
0CS01: 't .999 o -Q0
0CS02:CORE :<MATRIX> @ 90 -9i
OCS03:CORE :<DWSIDE> : 92 -93
OCS04:CORE :<DWDOWN> : 93 -94
OCSO5:CORE :<FRNSUS> : 31
0CS06:CORE :<IRONBK> : 95
OCSO7:CORE : 0 : 91 -9
shskskokeakeskokokok COHE sakskskokeokokokokokok
0CSC :08¢ : -30: 70
#SUBFRAME
NAMES( 0CS1 0CS2 0CS3 0CS4 0CS5 0CS6 0CS7 0CS8 0CS9 0CS10)
SPACEC10 9 8 7 6 5 4 3 2 1)
$END SUBFRAME
OCSABL:ABLOS: -50: 71
#SUBFRAME
NAMES( OABL1 OABLZ OABL3 OABL4 OABLS )
SPACE( 5 4 3 2 1)
#END SUBFRAME
OCSABU:ABUOS: -60: 72
#SUBFRAME
NAMES( OABUT QABU2 QABU3 )
SPACE( 3 2 1)
#END SUBFRAME
#END CELL
sokkiokkkk ()/C WCF DRAWER
#CELL 1D(4) TYPE(BOX)

OCwWo1: . -999 =90
OCWO2:CORE :<MATRIX> g0 -9
OCWO3:CORE :<DWSIDE> : 92 -93
OCWO4 :CORE :<DWDOWN> 93 -94
OCWO5:CORE :<FRNSUS> : A
OCWOG:CORE :<IRONBK> 95
OCWO7:CORE : 0 : 91 96

Fokklololokk QORE #lolokaiokoiolk

OCWC :OWC : -40: 70
#SUBFRAME
NAMES( OCW1 OCW2 OCW3 OCW4 OCWS OCW6 OCW7 OCWS OCWO OCW10)
SPACE(10 9 8 7 6 5 4 3 2 1)
#END SUBFRAME
OCWABL:ABLOW: -50: 71
#SUBFRAME
NAMES( OABL1 OABL2 OABL3 OABL4 0ABL5 )
SPACE( 5 4 3 2 1)
#END SUBFRAME
OCWABU-ABUOW: —-60: 72
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#SUBFRAME
NAMES{ OABU1 0ABUZ2 0ABU3 )
SPACE( 3 2 1)
$END SUBFRAME
$END CELL
soktokroiolkRAD | AL BLANKET DRAWER
#CELL  1D(5) TYPE(BOX)
RBOO1 : : 999 . =80
RBOOZ2:CORE :<MATRIX> : 90 -91
RBOO3:CORE :<DWSIDE> : 92 -93
RBOO4:CORE :<DWDOWN> : 93 -94
RBOO5:CORE :<FRNSUS> : 31
RBO0S:RBUP :<URANBK> : 61

RBOO6:CORE :<IRONBK> : 95
RBOO7:CORE : 0 : 91 -96
rk B/ "
RBOC :RBO : -70: 73
#SUBFRAME

NAMES( RBO1 RBOZ RBO3 RBO4 RB05 RBO6 RBO7 RBOS RBO9 RB10
RB11 RB12 RB13 RB14 RB15 RBI6 )
SPACE( 161514131211 10987654321 )
#END SUBFRAME
#END CELL
wickwkkkkRAD | AL SHIELD DRAWER opokoks
HCELL 1D(6) TYPE(BOX)

RS001: 1998 @ -90
RSO02:RSHLD:<MATRIX> : 90 -91
RSO06:RSHLD:<SUSBK> : 62
RSO07:RSHLD: 0 : G5
RSOO8:RSHLD: 0 : 91 -9
#END CELL.

sfrkbkANA CRP DRAWER oiorior
#CELL  ID(7) TYPE(BOX)

NAOO1: 1999 1 -90
NAOD2:CRPNA:<MATRIX> : 90 -91
NAOO3:CRPNA:<DWSIDE> : 92 -93
NAOO4:CRPNA:<DWDOWN> = 93 -94
NAOOS:CRPNA:<FRNSUS> : 31

NAQOOG : CRPNA- <MNACRP> G4

NACO7 :CRPNA: <IRONBK> : 95

NACOS ;CRPNA: 0 : 91 96
#END CELL

ok EMPTY MATR[X sesekeioiolkskolokekokkoksk
HCELL ID{(8) TYPE(BOX) /* VOID MATRIX

VMATO:VMAT : -999 o -90
VMATS:VMAT :<MATRIX> 20 -9
VMATAZVNAT : 0 . N

$END CELL

hesdekeskokesfokoitkokokskok |/C LLT DRAWER ke
#CELL 1D(9) TYPE(BOX)

LLTO1: . 998 -8

LLT02:CORE :<MATRIX> 80 -9
LLT03:CORE :<DWSIDE> : 92 -93
LLTO4:CORE . : <DWDOWN> : 93 -94

LLTO5:CORE :<FRNSUS> : 31

LLTO6:CORE :<IRONBK> : 95

LLTO7:CORE : O : 91 -96

sebpdokfokkk CORE  ekkokkdokkk

LLTIC:LLT : -80: 70

#SUBFRAME
NAMES( LLT1 LLT2 LLT3 LLT4 LLT5 LLT6 LLT7 LLT8 LLTY LLTI0 )
SPACE(10 9 8 7 6 5 4 3 2 1)
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#END SUBFRAME
LLABL:ABLIL: -50: 71
#SUBFRAME
NAMES( IABL1 IABL2 |ABL3 |ABL4 1ABLS )
SPACE( 5 4 3 2 1)
#END SUBFRAME
LLABU:ABUIL: -80: 72
#SUBFRAME
NAMES( I1ABUT JABU2 |ABU3 )
SPACE( 3 2 1)
#END SUBFRAME
HEND CELL
sefeskesfeskieoke ek sefesie | /C HLT DRAWEH
#CELL  1D(10)  TYPE(BOX)
HLTO1: :-899  : -9
HLTO2:CORE :<MATRIX> : 90 -91
HLTO3:CORE :<DWSIDE> : 92 -93
HLTO4:CORE :<DWDOWN> : 93 -94
HLTO5:CORE :<FRNSUS> : 31
HLTO6:CORE :<IRONBK> : 95
HLTO7:CORE: © : 91 -9
skifeskdesieakoakofok COHE sesesieieskeopeskskokok
HLTIC:HLT : -80: 70
#SUBFRAME
NAMES( HLT1 HLT2 HLT3 HLT4 HLTS HLT6 HLT7 HLT8 HLT9 HLT1Q )
SPACEC10 9 8 7 6 5 4 3 2 1)
#END SUBFRAME
HLABL:ABLIH: -50: 71
#SUBFRAME
NAMES( 1ABL1 1ABL2 IABL3 IABL4 1ABL5 )
SPACE( 5 4 3 2 1)
#END SUBFRAME
HLABU:ABUIH: -60: 72
#SUBFRAME
NAMES( 1ABUT 1ABU2 1ABU3 )
SPACE( 3 2 1)
#END SUBFRAME
#END CELL
**k¥%| /C SCF PLATE CELL ok
#CELL ID(11) TYPE(BOX)
I SCOR; :-999 : -5
ISPO1:ISCMOT :<MiSCO1>: 101
ISPO2: ISCMO2 :<MISC02>: 102
ISPO3: ISCMO3 :<MISCO3>: 103
ESPO4: ISCMO4 :<MISCO4>: 104
[SPO5: ISCMO5 :<MISCO3>: 105
ISPO6: ISCMO6 :<MISCOS>: 106
ISPO7: 1SCMO7 :<MISC06>: 107
1SP08: 1SCMO8 :<MISC05>: 108
- 1SP09: ISCM09 :<MISCO7>: 109
ISP10: 1SCM10 :<MI1SC08>: 110
ISP11:ISCMIT <MISCO75: 111
ISP12: 1SCM12 :<M1SC09>: 112
ISP13:1SCM13 :<MiSC10>: 113
ISP14:1SCM14 :<MiSC09>: 114
ISP15: ISCM15 :<MISC11>: 115
ISP16: ISCM16 :<MISCO1>: 116

#END CELL
*kk| /O WOF PLATE CELL ko ook
HCELL ID(22) TYPE(BOX)

IWCOR: 1999 : 65

IWPOT I IWCMO1 :<MIWCO1>: 201
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IWPO2: IWCMO2 :<MIWC02>: 202
IWPO3: IWCMO3 :<MIWCO3>: 203
IWPO4: IWCMO4 :<MIWC02>: 204
IWPO5: IWCMO5 :<MIWCO4>: 205
IWPO6: IWCMO6 :<MIWCO5>: 206
IWPQ7: IWCMO7 :<MIWCO4>: 207
IWPOS: IWCMOS :<MIWCO6>: 208
IWP09: IWCMO9 :<MIWCO7>: 209
INP1Q: IWCM10 :<MIWCOB>: 210
IWP11:IWCMTT :<MIWCO8>: 211
IWP12: IWCM12 :<MIWCO9>: 212
IWP13: IWCM13 :<MIWC10>: 213
IWP14: IWCM14 :<MIWCOS>: 214
IWP15: IWCM15 :<MIWC02>: 215
IWP16: IWCM16 :<MIWCO3>: 216
IWP17: IWCM17 :<MIWCO2>: 217
[WP18: IWCM18 :<MIWCO1>: 218
HEND CELL
*%¥%() /C SCF PLATE CELL *
HCELL I1D(33) TYPE(BOX)
0SCOR: 1993 : -B5
OSPO1;0SCMOT :<MOSCOT>: 101
0SP02:0SCM02 :<MOSC02»: 102
0SP0O3:0SCMO3 :<MOSCO3>: 103
0SP04:0SCM04 :<MOSCO4>: 104
0SPOS5 :0SCMO5 :<MOSCO3>: 105
0SP06:0SCMO6 :<MOSCO5>: 106
QSP07:0SCMO7 :<MOSCO06>: 107
0SP08:0SCM0O8 :<MOSCO5>: 108
0SP0O9:0SCMO9 :<MOSCO7>: 109
0SP10:0SCM10 :<MOSCO8>: 110
OSP11:0SCM11 :<MOSCO7>: 111
0SP12:0SCM12 :<MOSC09>: 112
0SP13:0SCM13 :<MOSC10>: 113
0SP14:0SCM14 :<MOSC09>: 114
0SP15:0SCM15 :<MOSCit>: 115
0SP16:0SCMi6 :<MOSCO1>: 116
#END CELL
480 /G WCF PLATE CELL koot
#CELL  1D(44) TYPE(BOX)
OWCOR: 1 -999 @ -85
OWPO1T:0WCMOT :<MOWCOt>: 201
OWPO2:OWCMO2 :<MOWCO2>: 202
OWPO3:0WCMO3 :<MOWCO3>: 203
OWPO4 :OWCMO4 :<MOWCO2>: 204
OWPO5 :OWCMO5 :<MOWCO4>: 205
OWPOG :OWCMO6 :<MOWCO5>: 206
OWPO7 :OWCMO7 :<MOWCO4>: 207
OWPOS8 :OWCMO8 :<MOWCO6>: 208
OWPOQ :OWCMO9 :<MOWCO7>: 209
OWP10:0WCM10 :<MOWCOB>: 210
OWP11:0WCM11 :<MOWCO8>: 211
OWP12:0WCM12 :<MOWCOS»: 212
OWP13:0WCM13 :<MOWC10>: 213
OWP14:0WCM14 :<MOWCOS>: 214
OWP15:0NCM15 :<MOWCO2>: 215
ONP16:0WCM16 :<MOWCO3>: 216
ONP17:0NCM17 :<MOWCO2>: 217
OWP18:0WCM18 :<MOWCO1>: 218
HEND CELL
%55 OWER AXIAL BLANKET PLATE CELL¥#ddkkksik
#CELL 1D(55) TYPE(BOX)
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LABOR: 1-999 : 65
LABOT:LABMO1 :<MLABO1>: 301
LABO2:LABMO2 :<MLABO2>: 302
LABO3:LABMO3 :<MLABO3>: 303
LABO4:LABMO4 :<MLABO4>: 304
LABOS:LABMO5 :<MLABO3>: 305
LABOG:LABMOG :<MLABO5>: 306
LABO7:LABMO7 :<MLABO6>: 307
LABOS:LABMO8 :<MLABO5>: 308
LABOO:LABMOS :<MLABO7>: 309
LAB10:LABM10O :<MLABO8>: 310
LABT1:LABM11 :<MLABOS>: 311
LAB12:LABM12 :<MLABO8>: 312
LAB13:LABM13 :<MLABO1>: 313
LAB14:LABM14 :<MLAB10>: 314
H#END CELL

ook IPPER AX AL BLANKET PLATE CELL¥ekkskaskaok
HCELL 1D{66) TYPE(BOX)
UABOR: 18999 @ -B5
UABO1:UABMO1 :<MUABO1>: 301
UABO2:UABMO2 :<MUABO2>: 302
UABO3:UABMO3 :<MUABO3>: 303
UABO4:UABMO4 :<MUABD4>: 304
UABOS:UABMO5 :<MUABO3>: 305
UABOG:UABMOG :<MUABO3>: 306
UABO7:UABMO7 :@<MUABD4>: 307
UABOS:UABMOS :<MUABO3>: 308
UABOS:UABMO9 :<MUABD5>: 309
UAB10:UABM10 :<MUABO3>: 310
UAB11:UABM11 :<MUABO4>: 311
UAB12:UABM12 :<MUABO3>: 312
UAB13:UABM13 :<MUABO1>: 313
UAB14:UABM14 :<MUABO6>: 314

#END CELL

sokkk| ONER RAD AL BLANKET PLATE CELE #stkabickbook

#CELL 1D{77) TYPE(BOX)
LRBOR: :-999 1 65
LRBO1:LRBMOt :<MLRBO1>: 401
LRBOZ2:LRBMO2 :<MLRBOZ>: 402
LRBO3:LRBMO3 :<MLRBO3>: 403
LRBO4:LRBMO4 :<MLRBO4>: 404
LRBOS:.RBMO5 :<MLRBO5>: 405
|.RBOG:LRBMO6 :<MLRBO4>: 406
LRBO7:LRBMO7 :<MLRBO2>: 407
LRBOS:LRBMO8 :<MLRBO3>: 408

#END CELL

****'/C LLT PLATE CELL keokeseskokolek skokokoiok o deok

#CELL ID(88) TYPE(BOX)
LLPCR: 1099 : 65
LLPOT:LETMOT <MLLTO1>: 101
LLPO2:LLTMO2 :<MLLTO2>: 102
LLPO3:LLTMO3 :<MLLTO3>: 103
LLPO4:LLTMO4 :<MLLTO4>: 104
LLPO5:LLTMOS :<MLLTO3>: 105
LLPO6:LLTMO6 :<MLLTOS5>: 106
LLPO7:LLTMO7 :<MLLTO6>: 107
LLPO8:LLTMO8 :<MLLTOS>: 108
LLPO9:LETMO9 :<MLLTO7>: 109
LLPTO:LLTMIO :<MLLTO8>: 110
LLPT1:LLTMIT t<MLLTOZ>: 111
LLP12:LLTMI2 -<MLLTO9>: 112
LLP13:LLTMI3 s<MLLTI0>: 113
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LLP14:LLTM14 t<MLLTO09>: 114

LLP1S:ILLTMIS <MLLT11>: 115

LLP16:LLTM16 <MLLTO1>: 116
#END CELL

#CELL ID(99) TYPE(BOX)
HLPCR: 1899 65
HLPOT:HLTMO1 :<MHLTO1>: 101
HLPO2:HLTMO2 :<MHLT02>: 102
HLPO3:HLTMO3 :<MHLTO3>: 103
HLPO4:HLTMO4 :<MHLTO4>: 104
HLPOS:HLTMO5 :<MHLTO03>: 105
HLPOG:HLTMOG :<MHLTO5>: 106
HLPO7 :HLTMO7 :<MHLTO6>: 107
HLPO8:HLTMO8 :<MHLTO5>: 108
HLPOQ:HLTMO9 :<MHLTO7>: 109
HLP10:HLTMIO :<MHLTO8>: 110
HLP11:HLTMIT :<MHLTO7>: 111
HLP12:HLTM12 :<MHLTOS>: 112
HLP13:HLTMI3 :<MHLT10>: 113
HLP14:HLTM14 :<MHLTOS>: 114
HLP15:HLTMI5 :<MHLT1i>: 115
HLP16:HLTM16 :<MHLTO1>: 116

#END CELL

seseskokaeskdesleakoke ek TALLY HEGION DATA seskekokskokokokok

#TALLY REGION

* y_axis : fokoded ek koo
* 149-47-25

DEFINE @Y149X472025 ( ASSM:X4711SC:1CS2!* )
* 149-46-25

DEFINE @Y149X46Z025 ( ASSM:X46!1SC:1CS21%* )
* 149-45-25

DEF INE @Y149X457025 ( ASSM:X45!1SC:1CS21%* )
* 149-44-25

DEFINE @Y149X442025 ( ASSM:X44!1SC:ICS21* )
* 149-43-25

DEFINE @Y149X43Z025 ( ASSM:X43!1SC:1CS21* )
* 149-42-25

DEF INE @Y149X42Z7025 ( ASSM:X42!1SC:1CS2!1* )
* 149-41-25

DEFINE @Y149X41Z025 ( ASSM:X4111SC:1CS2!* )
* 149-40-25

DEFINE @Y149X40Z025 ( ASSM:X40!1SC:1CS21% )
* 149-39-25

DEFINE @Y149X397025 ( ASSM:X39!1SC:iCS21%* )
* 149-38-25

DEFINE @Y149X382025 ( ASSM:X38!ISC:iCS21% )
* 149-37-25

DEF[NE @Y149X37Z025 ( ASSM:X37!IWC:iCW21% )
* 149-36-25

DEFINE @Y149X36Z025 ( ASSM:X36!(SC:1CS21* )
* 149-35-25

DEFINE @Y149X35Z025 ( ASSM:X35!1SC:ICS2!1* )
* 149-31-25

DEFINE @Y149X312025 ( ASSM:X31!OWC:0CW21* )
* 149-30-25

DEFINE @Y149X30Z025 ( ASSM:X30!0SC:0CS21% )
* 149-29-25

DEFINE @Y149X29Z025 ( ASSM:X29!OWC:0CW21* )
* 149-28-25

DEFINE @Y149X287025 ( ASSM:X2810SC:0CS21* )
* 149-27-25 '
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*

*

%

DEFINE @Y149X272025 ( ASSM:X27[0WC:0CW2!%* )
149-26-25 :

DEFINE @Y149X26Z025 ( ASSM:X26!RB0O:RBO2!* )
149-25-25

DEFINE @Y149X25Z025 ( ASSM:X25!RBO:RBOZ2!* )
149-24-25

DEFINE @Y149X247025 ( ASSM:X24!RBO:RB02!* )
149-23-25

DEFINE @Y149X237025 { ASSM:X23!RBO:RB021%* )
149-25-25

149-24-25

DEFINE @X-RBZ025 { ASSM:X25!RB0:RB0O2!%
ASSM:X24 |RBO:RBO2!* )

Neoje ke njesienjenkae e s

y-axis
148-47-25

DEFINE @Y148%472025 ( ASSM:Y14811SC:ICS2!* )
147-47-25

DEFINE @Y147X472025 ( ASSM:Y14711SC:ICS2!1% )
146-47-25

DEFINE @Y146X472025 ( ASSM:Y146!11SC:ICS2!* )
145-47-25

DEFINE @Y145X47Z2025 ( ASSM:Y145!iSC:ICS21* )
144-47-25

DEFINE @Y144X47Z025 { ASSM:Y144![WC:ICW21%* )
143-47-25

DEFINE @Y143X472025 ( ASSM:Y14311SC:1CS21* )
142-47-25 '

DEFINE @Y142X472025 ( ASSM:Y142!11SC:I1CS21%* )
141-47-25

DEFINE @Y141X47Z025 ( ASSM:Y141!ISC:ICS21%* )
140-47-25

DEFINE @Y140X472025 ( ASSM:Y140!1SC:iCS2!%* )
139-47-25

DEFINE @Y139X477025 ( ASSM:Y138!1SC:1CS2!* )
138-47-25

DEFINE @Y138X47Z025 ( ASSM:Y138!1SC:1CS21% )
137-47-25

DEFINE @Y137X472025 ( ASSM:Y137!1SC:1CS21% )
136-47-25

DEFINE @Y136X47Z025 ( ASSM:Y136!IWC:ICW2!* )
135-47-25

DEFINE @Y135X47Z025 ( ASSM:Y135!ISC:I1CS2!1% )
134-47-25

DEFINE @Y134X47Z025 ( ASSM:Y134!11SC:I1CS2!1* )
133-47-25

DEFINE @Y133X472025 ( ASSM:Y133!I1SC:ICS21% )
132-47-25

DEFINE @Y132X472025 ( ASSM:Y13211SC:I1CS21% )
131-47-25

DEFINE @Y131X47Z025 ( ASSM:Y131!0WC:OCW21* )
130-47-25

DEFINE @Y130X477025 { ASSM:Y13010SC:0CS2!1* )
129-47-25

DEFINE @Y129%47Z025 { ASSM:Y129!10WC:0CW21* )
128-47-25

DEFINE @Y128X47Z025 ( ASSM:Y12810SC:0CS2!* )
127-47-25

DEFINE @Y127%47Z025 ( ASSM:Y127 |OWC:OCW2t* )
126-47-25

DEFINE ®Y126X47Z025 ( ASSM:Y12610SC:0CS21% )
125-47-25 _

DEFINE @Y125X472025 ( ASSM:Y125!RBO:RB021* )
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* 124-47-25

8 — 001

DEFINE @Y124X472025 ( ASSM:Y1241RB0O:RB021* )

* 123-47-25

DEFINE @Y123X472025 ( ASSM:Y123iRBO:RBO2!* )

* 122-47-25

DEFINE @Y122X47Z025 ( ASSM:Y1221RBO:RB0O2!* )

* 124&123-47

* TOTAL

DEFINE @TOTAL

$END GEOM

-25
DEFINE @Y-RBZ025

(

(

ASSM:Y1241RB0:RB02!*
ASSM:Y1231RB0:RB021* )

* k(¥ RIRDEIR]E )

iekdiikdiokk® TALLY ENERGY BOUNDAR]ES otskokhaisicik
ENGYB( 1.5E+7 1.0000E-5

* 7.78800E+6
* 1.73770E46
* 3.87740E45
* 8.65170E+4
* 1.93050E+4
* 4, 30740E43
* 0,61120E+2
* 2.14450E42
* 4,78510E+1
* 1.06770E+1
* 2.38240E40
* B, 31580E-1

6. 0653E+6
1.3534E46
3.0197E+5
6.7379E+4
1.5034E+4
3. 3546E+3
7.4852E+2
1.6702E+2
3. 7267E+1
8.3153E+0
1. 8554E+0
4.1399E-1

)

4.72370E+6 3.67880E+6  2.8650E+6
1.05400E+6 B8.20850E+5  6.3928E+5
2.35180E+5 1.83160E+5 1.4264E+5
5.24750E+4 4.08680E+4  3.1828E+4
1.17090E+4 9.11880E+3  7.1017E+3
2.61260E+3 2.03470E+3  1.5846E+3
5.82950E+2 4.54000E+2  3.53b8E+2
1.30070E+2 1.01300E+2  7.8893E+1
2.90230E+1  2.26030E+1  1.7603E+]
6.47600E+0 5.04350E+0  3.9279E+0
1.44500E40 1.12540E4+0 8. 7642E-1
3.22420E-1 1.00000E-5 )

stskotkokdookik k. VARIANCE REDUCTION PARAMETERS #ektcioikark

% NR = YNREG, NRG=NR*NG
WKIL{ <NRG>(0.2) ) WSRV( <NRG>(1.0) )

sesfesesieofesfesfe i cksgek HESPONCE PARAMETEHS seksefoikioR ek ko
NRESP{1) RESP({ <NG>(1.0) )

*dddktbrrkis NI TIAL SOURCE
% CXi= 0.0%D
% CYl= 0.0WD

ook

, CX2 = 59.0%\D
. CY2 = 61.0%D
NSOUR(1) KSOUR(3) IFISM(PU9003J3} SOUR(1.0) EINCD(3.0E+5)
PSPAC(<CX1> <CX2> <CY1>

Y2  <AD> <AZ> R(0.0) )

soxicioioekk | SS|ON NEUTRON GENERAT | ON ks

2. 23130E+6
4.97870E+5
1. 11090E+5
2. 47880E+4
5. 53080E+3
1.23410E+3
2. 75360E+2
6. 14420E41
1.37100E+1
3.05900E+0
' 6.82560E-1

WGTF( <NR>(0.8) }
/
TITLE( ZPPR9 REFERENCE CORE : CROSS SECTION OF 1/4 CORE )

* VX VW VZ AX AY AZ BX BY BZDY
PAPER ( -1.0 -1.0 1.0 1.0 0.0 0.0 0.0 1.0 0.0 15)
XMAX  ( 161.2105 161.2105)

LEVEL (-2)
SPTYP (0)
/

* VX VW VZ AX AY AZ BX BY BZDY
PAPER ( -1.0 -1.0 60.0 1.0 0.0 0.0 0.0 1.0 0.0 15)
XMAX  ( 161.2105 161.2105)

LEVEL {-2)
SPTYP (0)

o/ \ .

* ¢ VW VZ AX AY AZ BX BY BZDY
PAPER ( -1.0 -1.0 85.0 1.0 0.0 0.0 0.0 1.0 0.0 15)
XMAX  ( 161.2105 161.2105)

LEVEL {-2)
SPTYP {0)
/
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FA-2 IPPR-13MFILOMPAN T — &

ZPPR-13-A : REFERENCE CORE FOR REACTION RATE
MVP HALF CORE : USING JENDL-3.2
LATTICE TALLY-LATTICE NO-RESTART RUSS-ROUL
FISSION EIGEN-VALUE NO-FLUX-PRINT DYNAMIC-MEMORY ( 26000000 )
NO-ED | T-MACROSCOP | C-DATA(11111000)
ED I T-M1CROSCOP | C-DATA (00303000)

NG = 1

NGROUP(NG)  NMEMO(52)  TCPU(3000) IRAND(19940130)

NPART (20200000) NHIST(20000) NBANK (<INHIST*1.1>) NFBANK (<IMNHIST>)

ETOP{1.5E+7) EBOT{(2.0)  EWCUT(5.0E+3)

ETHMAX(0.0)  AMLIM(200) NSKIP(10)

feetodetol MATERIAL DATA

Y MATRIX = 1, DWSIDE= 2 , DADOWN = 3, FRNSUS= 4 , IRONBK = 5
% SUSBK = 6 , RREFBK = 7
ikt SCF DRAWER : CORE REGION : MSCFnn ;
% MSCFO1 = 10 , MSCFO2 = 11 , MSCFO3 = 12 , MSCF04 = 13
% MSCFO5 = 14 , MSCF06 = 15
sfdokk SCF DRAWER @ LOWER A/B REGION : MSLBnn **
% MSLBO1 = 16 , MSLBO2 = 17 , MSLBO3 = 18 , MSLBC4 = 19 , MSLB0OS = 20
*fdokkk SCF DRAWER © UPPER A/B REGION : MSUBnn
% MSUBO1 = 21 , MSUB0Z = 22 , MSUBO3 = 23 , MSUBO4 = 24 , MSUBOS5 = 25
sokololk WOF DRAWER : CORE REGION : MWCFnn ok
U MWCFO1 = 26 , MWCFO2 = 27 , MWCFO3 = 28 , MWCF04 = 29
% MWCFO5 = 30 , MWCFO6 = 31 , MWCFO7 =-32
skl WOE DRAWER © LOWER A/B REGION : MWLBnn
% MWLBO1 = 33 , MWLB02 = 34 , MWLBO3 = 35 , MNLBO4 = 36 , MWLBOS = 37
sosokik WOE DRAWER © UPPER A/B REGION : MWUBnn ok ‘
U MWUBOT = 38 , MWUBO2 = 39 , MWUBO3 = 40 , MWNUBO4 = 41 , MWUBOS = 42
okl |NNER BLANKET DRAWER @ LOWER BLANKET REGION @ MLBnn etk
% MLIBOT = 43 , MLIBOZ = 44 , MLIBO3 = 45 , MLiB0O4 = 46 , MLIBOS = 47
skl |NNER BLANKET DRAWER :© UPPER BLANKET REGION : MU[Bnn etk
% MUIBOT = 48 , MUIBO2 = 49 , MUIBO3 = 50 , MUIBO4 = 51 , MJIB0O5 = 52
soksoliok RADAL BLANKET DRAWER : LOWER BLANKET REGION : MLRBnn ks
% MLRBOT = 53 , MLRBO2 = 54 , MLRBO3 = 55 , MLRBO4 = 56 , MLRBOS = 57
sokdoikk QAD|AL BLANKET DRAWER @ LOWER BLANKET REGION : MURBnn ok
% MURBO1 = 58 , MURBO2 = 59 , MURBO3 = 60 , MURBO4 = 61

ekskdekok

#kk  material-wize composition spesification from here Fefofelokogolol

stk sheskeshe ke ’ fekeoteske ek

$XSEC

&  IDMAT (<FRNSUS>)
NINOO3J3{ 7.84483E-03 )
CRNOO3J3( 1.77811E-02 )
FENOO3J3{ 6.26914E-02 )
MON003J3{ 1.84152E-04 )
CUNOD3J3( 2.26824E-04 )
MN5003J3( 1.40523E-03 )
SIN003J3( 8.47141E-04 )
C02003J3( 3.04004E-04 )

&  |DMAT (<DWDOWN>)
NINOO3J3( 6.62522E-03 )
CRNO03J3( 1.62524E-02 )
FEN0O03J3( 5.87599E-02 )
MONOO3J3( 1.02105E-04 )
CUNOQ3J3( 2.41886E-04 )
MNS003J3( 1.45471E-03 )
SINOO3J3( 1.02986E-03 )
C02003J3( 2.60370E-04 )
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&  |DMAT(<DWSIDE>)

NIN0O3J3(
CRN003J3(
FEN0OO3J3(
MON003J3(
CUN003J3(
MN5003J3(
SIN003J3(
€02003J3(

4.32383E-03 )
1. 06068E-02 )
3.83486E-02 )
6.66367E-05 )
1.57862E-04 )
9. 49387E-04 )
6.72122E-04 )
1.69926E-04 )

&  IDMAT (MATRIX>)
% ATRIX **

NENDO3J3(
CRNOO3J3(
FEN0O3J3(
MON003J3(
CUNDD3J3(
MN5003J3 (
SIN003J3(
£02003J3(

6.649672E-03 )
1. 646690E-02 )
5.925897E-02 )
1.143735E-04 )
2.869562E-04 }
1. 466674E-03 }
9, 460502E-04 )
2.597426E-04 )

&  IDMAT(<SUSBK>)

NIN003J3({
CRNOO3J3(
FENOO3J3¢(
MON003J3(
CUN003J3(
MN5003J3(
SIND03J3(
€02003J3(

6.646892E-03 )
1.490574E-02 )
5. 278600E-02 )
8. 238954E-07 )
8.224923E-05 )
1.524149E-03 )
8.557321E-04 )
2.217407E-04 )

&  IDMAT (<IRONBK>)

NIN0D3J3(
CRN003J3(
FENO03J3
MONDO3J3 (
CUNOQ3J3 (
MN5003J3(
SIN003J3{(
€02003J3(

3.414599E-04 )
8. 486551E-04 )
8.067314E-02 )
5.826971E-06 )
6.890770E-05 )
6. 388272E-04 )
4.979217E-05 }
6.328823E-04 )

&  IDMAT{(<RREFBK >}

NIND03J3{
CRNDO3J3(
FENO03J3(
MON0O3J3¢
CUN003J3(
MN5003J3(
SIN003J3(
£02003J3¢

6. 067758E-03 }
1.393781E-02 )
6.051141E-02 )
3.262122E-05 )
1.457327E-04 )
1.316021E-03 )
7.127553E-04 )
3.952303E-04 )

Nedeskeskeskokekeok

sksfeskokokekok

&  |DMAT(<MSCFO1>)
*% |J308 PLATE FOR SCF **

U05003J3(
t08003J3(
006003J3(

3. 34586E-05 )
1.56822E-02 )
4,17584E-02 )

&  IDMAT (<MSCF02>)
** NA(1/2) CAN FOR 1/C **

NINO03J3(
CRN003J3(
FEN003J3(

MON003J3(

CUND03J3(
MN5003J3(

8. 387255E-03 )
1.630542E-02 )
5. 681050E-02 )
9. 593000E-06 )
1.783651E-04 )
1.206338E-03 )
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SIN003J3( 9.897537E-04 )
AL7003J3( 7.886116E-05 )
£02003J3( 1.343992E-04 )

&  |DMAT (<MSCFO03>)

*% NA(1/2) MEAT FOR |/C **
NINOO3J3( 1.87158E-04 )
CAN003J3( 3.65524E-04 )
FENO03J3( 1.26975E-03 )
MONO0O3J3( 2.12905E-07 )
CUNOO3J3( 9.62958E-06 )
MN5003J3( 2.73240E-05 )
SINO03J3( 2.27989E-05 )
AL7003J3( 1.86228F-06 )
NA3003J3( 2.273149E-02 )
C02003J3( 5.34044E-06 )
006003J3{ 1.62791E-06 )

&  IDMAT (<MSCF04>)

*% FE203 PLATE FOR 1/C **
FENOO3J3( 3.208410E-02 )
006003J3( 4.681167E-02 )

&  IDMAT(<MSCF05>)

#t CAN FOR ZPPR13A #¥*
NINOO3J3( 9.37477E-03 )
CRNO03J3( 1.87323E-02 )
FENOO3J3( 6.44660E-02 )
CUN00O3J3( 1.09314E-04 )
MN5003J3( 1.59485E-03 )
SINO03J3( 9.06179E-04 )
AL7003J3( 8.56414E-05 )

&  |DMAT(<MSCF06>)

*% 7PPR PU MEAT FOR |/C **
U05003J3( 6.180527E-05 )
U08003J3( 2.691019E-02 )
PU9003J3( 9.583635E~03 )
PUO003J3( 1.271859E-03 )
PU1003J3( 8.723165E-05 )
PU2003J3( 2.261561E-05 )
AM1003J3( 9.692406E-05 )
NINOO3J3( 2.11526E-04 )
CRN003J3( 4.22657E-04 )
FENOO3J3( 1.45457E-03 )
MONOO3J3( 2.453239E-03 )
CUNO03J3( 2.46838E-06 )
MN5003J3( 3.59851E-05 )
SIN003J3{ 2.04411E-05 )
AL7003J3( 1.93438E-06 )

*% U308 PLATE FOR SCF ** MATERIAL NO. IS 11 IN PNC VIM DATA **
U05003J3( 3. 345669E-05 )
U08003J3( 1.568218E-02 )
006003J3( 4.175838E-02 )
&  IDMAT (<MSLB02>)
* NA(1/2) CAN FOR 1/C ** MATERIAL NO. 1S 3 IN PNC VIM DATA **
NINOO3J3( 8.41464E-03 )
CRNOO3J3( 1.64224E-02 )
FENOO3J3( 5.70362E-02 )
CUN003J3( 1.65737E-04 )
MN5003J3( 1.22561E-03 )
SINO03J3{ 1.02451E-03 )
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AL7003J3( 7.72700E-05 )
€02003J3( 1.39775E-04 )
&  |DMAT(<MSLBO3>)
* NA(1/2) MEAT FOR [/C ** MATERIAL NO. 1S 2 IN PNC VIM DATA #*
NINO03J3( 1.87158E-04 )
CAND03J3( 3.65524E-04 )
FENOO3J3( 1.26975E-03 )
CUNGO3J3( 9.62958E-06 )
MN5003J3( 2.73240E-06 )
SINO03J3( 2.27989E-05 )
AL7003J3( 1.861855E-06 )
NA3003J3( 2.289321E-02 )
£02003J3( 5. 34044E-06 )
006003J3( 1.65000E-06 }
&  |DMAT (<MSLBO4>)
*k SUS PLATE FOR 1/C **
NINCO3J3( 7.310815E-03 )
CRNOO3J3( 1.623132E-02 )
FENOO3J3( 5.832813E-02 )
MON0D3J3( 4.588553E-06 )
CUN003J3( 8.268109E-05 }
MN5003J3( 1.587172E-03 )
SIN003J3( 9.037922E-04 )
C02003J3( 2.718485E-04 )
&  IDMAT(<MSLBO5>)
*k DELP U FOR LOWER A/B FOR SCF DRAWER
U05003J3( 1.02443E-04 )
U08003J3( 4.58858E-02 )
*% ADDED FOR PU-239 REATCTION RATE ##¥%k*
PUS003J3( 1.00000E-15 )

#kik  UPPER A/B MATERIAL SPESIFICATION FOR SCW FROM HERE ik

&  IDMAT(<MSUBOT>)

*k G5 4+ U238 FOR UPPER A/B **
U05003J3( 3.383138E-05 )
U08003J3( 1.536246E-02 )
NINOO3J3( 4.852845E-03 )
CRN003J3( 1.070765€-02 )
FENO03J3( 3.906850E-02 )
MONO03J3( 2.717493E-05 )
CUNO03J3{ 1.147441E-04 )
MN5003J3( 9.423573E-04 )
SINO03J3{ b5.664826E-04 )
C02003J3( 1.691895E-04 )

&  IDMAT(<MSUB0Z>)

#4 NA(1/2) CAN FOR 1/C **
NINOO3J3( 8.41464E-03 )}
CRNOO3J3( 1.64224F-02 )
FEN00O3J3( 5.70362E-02 )-
CUNQQ3J3( 1.65737E-04 )}
MN5003J3( 1.22561E-03 )
SINO0O3J3( 1.02451E-03 )
AL7003J3( 8.12056E-05 )
€02003J3( 1.39775E-04 )

&  IDMAT (<MSUBO3>)

*£ NA(1/2) MEAT FOR I/C **
NINOO3J3( 1.87158E-04 )
CRNO03J3( 3.65524E-04 )
FEN003J3( 1.26975E-03 )
CUN003J3{ 9.62958E-06 )
MN5003J3( 2.73240E-05 )
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SIN0O3J3( 2.27989E-05 )
AL7003J3( 1.862276E-06 )
NA3003J3( 2.259603E-02 )
€02003J3( 5.34044E-06 )
006003J3( 1.509774E-06 )

&  IDMAT(<MSUBO4>)

*k QUS PLATE FOR 1/C **
NINOO3J3( 7.28510E-03 )
CRNOO3J3( 1.60777E-02 )
FENO03J3( 5.86610E-02 )
MON003J3( 4.08040E-05 )
CUN003J3( 1.72300E-04 )
MNS003J3(  1.41496E-03 )
SIN003J3{ 8.54840E-04 )
€02003J3( 2.54039E-04 )

&  [DMAT(<MSUBOS>)

#+ DELP U FOR LOWER A/B FOR SCF DRAWER
U05003J3( 1.02148E-04 )
U08003J3( 4.58685E-02 )

## ADDED FOR PU-239 REATCTION RATE sk
PU9003J3( 1.00000E-15 )

whkddilok WCF MATERIAL SPECIFICATION FROM HERE

e esfenienk Sk £

** NA(1/4) CAN FOR WCF
NINOO3J3( 8.188872E-03 )
CRNO03J3( 1.585946E-02 )
FENOO3J3( 5.72150E-02 }
MONOO3J3( 9.87169E-06 )
CUN0D03J3( 1.670490E-04 )
MNS003J3(  1.170684E-03 )
SIN0O3J3( 9.974633E-04 )
AL7003J3( 8.552726E-05 )
€02003J3( 1.317465E-04 )

&  IDMAT (<MWCF02>)

** NA(1/4) MEAT FOR WCE **
NIN0O3J3( 1.86598E-04 )
CRNQ03J3( 3.63470E-04 )
FENOD3J3( 1.26558E-03 )
MON0OO3J3{ 2.12973E-07 )
CUN003J3{ 9.63644E-06 )

MN5003J3( 2.72226E-05 )
SINO03J3( 2.27344E-05 )
AL7003J3( 1.86164E-06 )
NA3003J3( 2.27163E-02 )
€02003J3( 5.34811E-06 )
006003J3( 1.64149E-06 )

& |DMAT (<MWCFO03>)

*k FE203 PLATE FOR WCF *
FENOO3J3( 3.255961E-02 )
006003J3( 4.818570E-02 )

&  |DMAT (<MWCFQ4>)

*k ZPPR-PU CAN FOR WCF **
NINOO3J3( 9.52055E-03 )
CRN003J3( 1.90093E-02 )
FENOO3J3( 6.545576-02 )
CUNOO3J3( 1.11750E-04 )
MN5003J3(  1.62445E-03 )
SIN003J3( 8. 15872E-04 )
AL7003J3( 8. 31030E-05 )

&  IDMAT (<MWCF05>)
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*k ZPPR PU MEAT FOR WCF **
U05003J3( 6.192370E-05 )
U08003J3( 2.701112E-02 )
PU9003J3( 9.518481E-03 }
PUO003J3( 1.259474E-03 }
PUT003J3( 9.692406E-05 )
PU2003J3( 2.746182E-05 )}
AM1003J3( 9.530865E-05 )
NINOO3J3( 2.20785E-04 )
CRNOO3J3( 4.40807E-04 )
FENOO3J3( 1.51794E-03 )
MONOO3J3{ 2.430482E-03 )
CUNDO3J3( 2.59535E-06 )
MN5003J3( 3.76776E-05 )
SINO03J3( 2.12319E-05 )
AL7003J3( 1.93068E-06 )

&  |DMAT(<MWCF06>)

** CAN FOR NA (1/2) **
NIN0OO3J3( 8.188872E-03 )
CRN003J3{ 1.585946E-02 )
FEN0OO3J3( §5.72150E-02 )
MONO03J3( 9.87169E-06 )
CUNO03J3( 1.670490E-04 }
MN5003J3( 1.1706B4E-03 )
SIN003J3( 9.974633E-04 )
AL7003J3( 8.552726E-05 )
C02003J3( 1.317465E-04 )

&  |DMAT (<MWCF07>)

sk NA(1/2) MEAT FOR WCF =
NINO03J3( 1.75314E-04 )
CRNO03J3{ 3.42151E-04 )
FENOO3J3( 1.18832E-03 )
MONOO3J3( 2.05243E-07 )
CUNO03J3( 9.59626E-06 )
MN5003J3( 2.55324E-05 )
SIN003J3{ 2.13405E-05 )
AL7003J3( 1.72548E-06 )
NA3003J3{ 2.288398E-02 )
€02003J3( 5. 16488E-06 )
006003J3( 1.69827E-06 )

ook skoke ket eskokok

*ik% | OWER A/B MATERIAL SPESIFICATION FOR WCF FROM HERE  ***

&  |DMAT (<MWLBO1>)

*k 308 PLATE FOR SCF **
U05003J3( 3. 345869E-05 )
U08003J3( 1.568219E-02 )
006003J3( 4.175833E-02 )

&  IDMAT (<MWLBOZ2>)

** NA(1/2) CAN FOR |/C **
NINOO3J3( 8.568834E-03 )
CRND03J3( 1.677947E-02 )
FEN003J3( 6.376213E-02 )
MONOO3J3( 1.911897E-05 )
CUNGO3J3( 1.948665E-04 )
MN5003J3( 1.225372E-03 }
SIN003J3( 1.037348E-03 }
AL7003J3( 8.120553E-05 )
C02003J3( 1.489538E-04 )

&  IDMAT(<MWLBO3>)

#% NA(1/2) MEAT FOR WCE AXIAL BLANKET **
NINOO3J3( 1.87158E-04 )
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CRNO03J3( 3.65524E-04 )
FENDO3J3{ 1.26975E-03 )
CUNOO3J3( 9.62958E-06 )
MN5003J3( 2.73240E-05 )
SIN003J3( 2.27989E-05 )
AL7003J3( 1.86228F-06 )
NA3003J3( 2.340477E-02 )
€02003J3( 5.34044E-06 )
006003J3( 1.66976E-06 )
&  |DMAT(<MWLBO4>)
** FE203 PLATE FOR WCF AXIAL BLANKET
FENOO3J3{ 3.43986E-02 )
008003J3( 5.15979E-02 )
&  IDMAT (<MWLBOS5>)
*¢ DELP U FOR LONER A/B FOR WCF DRAWER
U05003J3( 1.02439E-04 )
U08003J3( 4.58801E-02 )
** ADDED FOR PU-239 REATCTION RATE *##+
PU9003J3( 1.00000E-15 )

ek

**#¥%  UPPER A/B MATERIAL SPESIFICATION FOR WCF FROM HERE  sskaksk

&  |DMAT (<MWUBQT>)

** 5SS 1 U238 FOR UPPER A/B **
U05003J3( 3.412750E-05 )
U08003J3( 1.527068E-02 )
NIN0O3J3( 4.691941E-03 )
CRNO03J3( 1.029817E-02 )
FENOO3J3{ 3.98320E-02 )
MONC03J3( 6.703280E-05 )
CUNQ03J3( 2.075696E-04 )
MN5003J3( 7.507971E-04 )
SINOD3J3( 5.016891E-04 )
C02003J3( 1.507446E-04 }

&  |DMAT{<MWUBO2>)

*% NA(1/2) CAN FOR [/C **
NINCO3J3( 8.41464E-03 )
CRNO03J3( 1.84224E-02 )
FENDO3J3( 5.70362E-02 )
CUNO03J3( 1.65737E-04 )
MNS003J3( 1.22561E-03 )
SINO03J3{ 1.02451E-03 }
AL7003J3( 8.12056E-05 )
€02003J3( 1.39775E-04 )

&  |DMAT (<MWUBO3>)

*% NA(1/2) MEAT FOR |/C **
NIN0D3J3( 1.87158FE-04 )
CRNO03J3( 3.65524E-04 }
FEN003J3( 1.26975E-03 )
CUN003J3( 9.62958E-06 )
MN5003J3( 2.73240E-05 )
SINOD3J3( 2.27989E-05 }
AL7003J3( 1.862276E-06 )
NA3003J3( 2.352882E-02 )
C02003J3( 5.34044E-06 )
006003J3( 1.52250E-06 )

&  IDMAT (<MWUBO4>)

*% FE203 PLATE FOR WCF UPPER AXIAL BLANKET
FENOO3J3( 3.438157E-02 )
006003J3( 5.157228E-02 )

&  |DMAT (<MWUBOS>)

** DELP U FOR LOWER A/B FOR WCF DRAWER
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U05003J3(
108003J3(

1.02148E-04 }
4.58685E-02 )

** ADDED FOR PU-239 REATCTION RATE *k##

PU9003J3 (

1. 00000E~15 )

*AE | OWER l /B MATEFIIAL SPECIFICATION FROM HEHE HxE

b e

esfeoteskorestesksoon

& IDMAT(<ML]BO1>)
*% |)308 PLATE(1/2) FOR LOWER 1/B **

U05003J3(
UJ08003J3(
006003J3(

3.355827E-05 )
1.575900E-02 )

4, 204274E-02 )

&  IDMAT (<ML1B02>)
%k NA(1/4) CAN FOR LOWER |/B **

NiINOO3J3(
CRN003J3(
FEN003J3(
MON003J3 (
CUN003J3(
MN5003J3 (
SIN003J3(
AL7003J3(
£02003J3¢

8. 434874E-03 )
1.607349E-02 )
5.602805E-02 )
1.897840E-05 )
2.199519E-04 )
1.196701E-03 )
1.017638E-03 )
8.584821E-05 )
1.389235E-04 )

&  |IDMAT(<MLIBO03>)
w4 NA(1/4) MEAT FOR LOWER |/B **

NNO03J3(
CRN003J3(
FEN0O3J3(
MONOO3J3{
CUN003J3(
MN5003J3 (
SIN0O3J3(
AL7003J3(
NA3003J3(
£02003J3(

006003J3( .

1.77622E-04 )
3. 46655E-04 )
1.20395E-03 )
2.01409E-07 )
9. 63964E-06 )
2.58736E-05 )
2.16415E-05 )
1.74710E-06 )
2. 253275602 )
5.23522E-06 )
1.68610E-06 )

%  IDMAT(<ML|BO4>)
** DEPL., U PLATE FOR LOWER 1/B

U05003J3(
U08003J3(

1.03190E-04 )
4.58059E-02 )

&  |DMAT(<ML1BOS>)
** J308 PLATE (1/4) FOR LOWER I/B **

U05003J3(
U08003J3(
006003J3(

3. 34586E-05 )
1.56822E-02 )
4.17584E-02 )

** ADDED FOR PU-239 REATCTION RATE ##ix

PU9003J3 (

1.00000E-15 )

*#+% UPPER I/B MATERIAL SPEC!FICATION FROM HERE *"‘"‘: o ook

etk sk

& I DMAT (<MU1BOT>)
% DEL.U + SUS FOR UPPER 1/B **

U05003J3(
U08003J3(
NIN003J3(
CRN003J3(
FEN003J3(
MON0OO3J3(
CUN0O03J3(
MN5003J3 (
SINO03J3(
£02003J3(

3.335325E-05 )
1.534670E-02 )
4,57724E-03 )
1.11410E-02 )
3.93160E-02 )
1.24338E-04 )
1.79456E-04 )
8.58936E-04 )
3.020569E-04 )
1.23854E-04 )

A-37



PNC TJg660 98 — 001

&  IDMAT(<MUIBO2>)

*% NA(1/2) CAN FOR UPPER [/B **
NINGO3J3( 8.748629E-03 )
CRND03J3( 1.654285E-02 )
FENOD3J3( 5.745595E-02 )
MONO03J3( 1.143768E-04 )
CUNDO3J3( 1.672226E-04 )
MN5003J3( 1.234736E-03 )
SINO03J3( 1.03275E-03 )
AL7003J3( 8.574262E-05 )
€02003J3( 1.397750E-04 )

&  IDMAT(<MUIBO3>)

** NA(1/2) MEAT FOR UPPER 1/B **
NINOO3J3( 1.77622E-04 )
CRND03J3( 3.46655E-04 )
FEN0O3J3( 1.20395E-03 )
CUN0O3J3( 9.63964E-06 )
MN5003J3( 2.58736E-05 )
SINOO3J3( 2.16415E-05 )
AL7003J3{ 1.74710E-06 )
NA3003J3( 2.249681E-02 }
€02003J3( 5.23522E-06 )
006003J3( 1.612713E-06 )

&  IDMAT(<MU1B04>)

** DEPL. U PLATE FOR UPPER 1/B
U05003J3( 1.01589E-04 )
U08003J3( 4.56907E-02 )

**¥% | ONER R/B MATERIAL SPECIFICATION FROM HERE  ** R

&  IDMAT(<MLRBO1>)

*¥ |)308 PLATE(1/2) FOR LOWER R/B **
U05003J3( 3.403184E-05 )
U08003J3( 1.598561E-02 }
006003J3( 4.260937E-02 )

&  |DMAT (<MLRB0OZ2>)

* NA(1/4) CAN FOR LOWER R/B **
NINOO3J3( B.588784E-03 )
CRNO03J3( 1.598272E-02 )
FENOO3J3( 5.452447E-02 )
MONOO3J3{ 6.633536E-05 )
CUNOO3J3( 2.870409E-04 )
MN5003J3( 1.145398E-03 )
SIN003J3( 9.426562E-04 )
AL.7003J3( 8.190180E~05 )
€02003J3( 6.788814E-05 )

&  IDMAT(<MLRBO3>)

** NA(1/4) MEAT FOR LOWER R/B **
NINOO3J3( 1.77622E-04 )
CRN003J3( 3.46655E-04 )
FENOO3J3{ 1.20395E-03 )
MONO03J3( 2.01409E-07 )
CUNOO3J3( 9.63964E-06 )
MN5003J3( 2.58736E-05 )
SINQO3J3( 2.16415E-05 )
AL7003J3( 1.74710E-06 )
NA3003J3( 2.204573E-02 )
€02003J3( 5.23522F-06 )
006003J3( 1.68610F-06 )

&  IDMAT (<MLRBO4>)

** DEPL, U PLATE FOR LOWER R/B
U05003J3( 1.03190E-04 )
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U08003J3( 4.58059E-02 )
&  IDMAT (<MLRBO5>)
*% |J308 PLATE (1/4) FOR LOWER R/B **
U05003J3( 3. 34586E-05 )
U08003J3( 1.56822E-02 )
006003J3( 4.17584E-02 )
% ADDED FOR PU-239 REATCTION RATE ik

Nk *k: e

PUS003J3( 1.00000E-15 )

sokd* |JPPER R/B MATERIAL SPECIFICATION FROM HERE

&  |DMAT(<MURBO1>)

* DEL.U + SUS FOR UPPER R/B **
U05003J3( 3.335338E-05 )
U08003J3( 1.534672E-02 )
NINO03J3( 4.62360E-03 )
CRN003J3( 1.11178E-02 )
FENO03J3( 3.91204E-02 )
MON003J3( 1.30961E-04 )
CUNGO3J3( 1.88917E-04 )
MN5003J3( 8.53258E-04 )
SIN003J3( 2.91177E-04 )
€02003J3( 1.15339E-04 )

&  |DMAT (<MURBO2>)

*k NA(1/2) CAN FOR UPPER R/B **
NIN003J3{ 8.476619E-03 )
CRND03J3( 1.654302E-02 )
FEN003J3( 5.745783E-02 )
MON0O3J3( 1.143758E-04 )
CUNO03J3( 1.672247E-04 )
MN5003J3( 1.234747E-03 )
SINO03J3( 1.032745E-03 )

M 7003J3( 8.180040E-05 )
€02003J3( 1.397739E-04 )

&  IDMAT(<MURB03>}

** NA(1/2) MEAT FOR UPPER R/B **
NINOO3J3( 1.77622E-04 )
CRN003J3{ 3.46655E-04 )
FENOO3J3{ 1.20395E-03 )
CUN003J3{ 9.63964E-06 )
MN5003J3( 2.58736E-05 )
SIN003J3( 2.16415E-05 )
AL7003J3( 1.74710E-06 )
NA3003J3( 2.207159E-02 )
C02003J3( 5.23522E-06 )
006003J3( 1.612713E-06 )

&  I|DMAT(<MURBO4>)

#¢ DEPL. U PLATE FOR UPPER R/B
U05003J3( 1.02062E-04 )
J08003J3( 4.58785E-02 )

$END XSEC

XL

$GEOM

*'****************LATHCE DATA heokok ko *

% DINCH = 2.54000

YWD = 5.52450 , HT = 106.8000
% WC = 2.000*DINCH

% WC2 = DINCH

% DT = 0.101600

% DL = 0.2222500

% DR =DL +WC

% PL = 0.180340
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LTYP(1) NVLAT{ 34 68 1)

- DT
SZLAT( <WD> <WD> <HT> )

PL + WC
WD

daklokolaolatokobsloltk. AGSEMBI Y (LEFT HAND HALF CORE) otk
IDLAT(100)

% DWDT

PNC TJ9660 98 ~ 001
% PU

77775555222222444222244422224444444444442222444222244422
7..7..7?555512212144412124441212]4444444444121214442]2144412
_...1777..555551221...21441n/_.l2]444121...2]44444444]21214441212}44121
7?7755555222222444n/_n/_224442222224444442222224442222444222
7_.....-—....:71555551-2.|21..2444.|n/_1.-2144412]2]214412112121.444121211444212
7.7:7.._/.7..555521222244422222444422222222222222444422222444222
8_.1.._.....7755555212]21444121214444211221221221244441:212144412]2
87.._..177555552222224442222224444212222221244442222224442222
8777?5555512]212144412121244444..4.122144444421212]44412121
8_../_I..77755555222222444422222]44444444444444122222444422222
887??755555]2]212.|44412212221444444444412221221444121!2112
8877?7?55555222222244421122122n/_.ln/_44442}222122124442222222
88?7..._......7..7..55555212121214444.|22212222222222]2221444412121}212
88877777555552222221244442122212122121222]24444212222225
88877777555555]21212]244444212222222222124444421...21212155
8888777.-7:...!555552222222214444444]21221214444444]2222222255
8888877?7..555555512]2.|n/_2214444444444.&.44444441222121{215555
8888877777555555522122]2221...44444444444444122212212255555
888888777775555552122222]2222224444442222221222221255555
888888?771/77..555555521[21222]21212222221:212]2221!2125555555
888888877777755555552.2221...2222222122122222221222255555557
8888888877777755555555.|222121211222222}2]2]22215555555577
WOWOOORDOWONMNNN NN —NNNNNNNee NN NN NN W LW LW LW LW LW LW L0 M~~~
OWOOVODOOXNNNN NN "N e=NNNNNNC—N—NDWOMOWE OLWLW MWW P~
WOV AN NN DOUDIOWDOODNUDEOOOEDeENNSOODDWOWNWWELWLWE L LWL LW P R
WOV OOVOWOONNEEN NN DODUODODONOOOELODOEOWOOEOWDWOWONLWWLWLMELMEL LWL PP
WXV WORWONPANNENNNNDODODDODODEOELOEOODODOWEOOELWLWLLWNLW WL P
WOWEOOWOMOVOVWEXVOVOOVOVPITT NN NODDODWUDDODUDOWHWMOWELWLWE DLW 00 00
WEEOVOOWHRNWOVOWRWOWMN PPN NN ODWOWO WO WWE LW W LW M P P 0 00
00 00 GO 00 00 00 0O €0 CO 0D €O €O CO O 00 Q0 C0 00 P~ I I P P P P P P T P P P s P P P P B P P P P P P P o e P P P €0 00 60 00 OO o0
€0 00 0O 00 00 00 00O O 00O COCO 0D 0000 G0 00 Q0 GO P P P P P P P P P P P P P P P P P P P o T P P o o [ [ - 00 00 00 O0 00 00 G0 O
0O o Co 0o 000000 CoCD D00 00000 000G 0000 A 00 P P P P P P P P P P P P P P P P P P P P P T~ 00 00 00 00 00 OO 00 GO GO 00 O
€0 00 ©0 00 00 00 00 G0 CO0 00 O B0 CO G0 00 CO 00 00 €0 00 C0 00 GO 00 00 C0 OO0 M M P I I P P P P P P P P [~ 00 60 00 €0 00 ¢ 00 00 €0 €0 €0 €0 00 o0 o
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NI OO LD LD O I P P I
— OO DO WO P P P
O — N LW W LW LW PP PP
IO v== D LY I O L) P P P P
SO NN LY D WD M P~
— N DO W WL
O — QLD IO LD ED M~ P [~ P P
—_— DWW SSMS
SN NDWWLOWM™SMSM™S M0
Sl v O WO W W M~ PO
SO WD LUW LW~~~ 00
— WO WMNSNSMNSMSMS Qe
WO WWWMcS~SMARASMSMNSN oo
[T R Te SRToRNE S I K B N o NN B U i s s I o &
WL WSSO0 00
WL D P~ [~ I~ [~ 00 0
LO LD D M= [~ M= [~ I~ 00 €0 €0 €O
LY WYL P P 0D 00 00 0000
O WY P P MM 00000000
LD f~ I~ P~ M~ P~ 00 00 O O 00 O
T~ P~ P~ P~ M~ P~ 00 O O O 0
P P P i S0 00 00 OO 00 OO OO
P~ I~ P~ I~ 0O CO 00 CO €O 0O €O O
P = P 0000 0D 0 00 0 0 0
P~ 0000 0 0o O o O o
M~ Q00 CO 0O oD oo o co oo
O 00 D O 0D oD OO OO
M OO OO O
O CO QD COO0OCO OO O W0
O 00O CO CO 0000 o0 MmO
OO0 COCCoon oo oo
00 0O OO0 CO COCO 00D O O oW

CO 0O 0O SO e 00 oD 000~

000 00 OO0 oo

% ASSEMBLY (RIGHT HAND HALF CORE) ¥

IDLAT(200) LTYP(1} NVLAT( 34 68 1)

SZLAT( <WD> <WD> <HT> }

KSLAT{ <34%68>(0) )

DO OMOOOOOMONODAOMOEOODOMOEODC OO0 OO0 P P P P P P P P P P P P P P 000000
8888888888888—8888888888_.Ir_.-l_..l:_..f_...l777?77?77?777777
O 0O 0D OO 000D 0000 000D 00 000D 000D QD 000D 00 00 P~ = P P P P P P P P P s P P P P P P P P P P P
0O 0D 0000 Q00D 0000 6D CO 000D 0D 00 0D 00 C0 00 M I I P P P P P P P P P P P P P B P P P P P P P P
COMOMEMMDOMEKONAWMAMOMEMOME MMM DD KN LWE WU LW LWDLW W0 WSS PSS
WMWK EOEOAOAEM™ MMM AWK LWLW LW WL LW W LW W LWNWwW0n W00 w0
OO MMM NS LIOLWLMN LWL WL W WLW LW LW LW WM LW0nWwLW W0 w0
888888888888_..l:—.l.._......._....l77?7555.555555555555555555555
VOO DEOOOMNMIMNNMNNNMNUDODWWMOWEDWEELWWWLW — NN — DWW U LW N W
OO O MMM DODIOUEODWODOOMIDNWEB NN —NNNSNSNO N~ Ww
OO OO~ MNMUODODODWEBWIGWHE — NN — SN e SO SOON
COWAMOWOOMNMINFMANENMNMNDWOUOWOIODWONNNN- NN NANN— N — NN NN NN
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PDNNNN NG AT A ON =N =R =N~ 5SS S
0~ ~I I~ ~FONGIN TN R R RN R R — B B s
OO~~~ TCTNUIUTOT = N =t N — RS = N B B
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KSLAT( <34*68>(0) )
sesfesiekskoleofesiesesiopsiolog SCF CELL ik

IDLAT(10) LTYP(1) NVLAT( 11

SZLAT( <MC> <WNC> <WC> )

KLATT( 9(11) ) KSLAT( 9(0) )
sRaksksksk deokokokkokokok ok WCF CELL
IDLAT(20) LTYP(1) NVLAT( 11

SZLAT( <WC> <WC> <WC> )

KLATT( 9(22) )  KSLAT({ 9(0) )
skeskokokosfoto ke sfeiesiesk |/B CELL “““

IDLAT(30) LTYP(1) NVLAT( 11 14)

SZLAT( <WC> <WC> <WC> )

KLATT( 14(33) )  KSLAT( 14(0) )
sksksfestesiekskokokkoskokskok R/B CELL """

IDLAT(40) LTYP(1) NVLAT( 11 14)

SZEAT( <WC> <WC> <WC> )

KLATT( 14(44) )  KSLAT( 14(0) )
sksiesksk sk skokekekokokokok ok LOWEH AX|AL CELL FOR SCF Hejesjesienpsieok

IDLAT(50) LTYP{1) NVLAT( 1 1 10)

SZLAT( <WC> <WC> <HC2> )

KLATT( 10(55) ) KSLAT{ 10(0) )
skt skoeskok kb skokok UPPER AXIAL CELL FOR SCF********

IDLAT(60) LTYP(1) NVIAT( 11 3)

SZLAT{ <WC> <WC> <WC2> )

KLATT( 3(66) )  KSLAT( 3(0) )
Heksherkshoskeskoskokoekoiofek LOWER AX|AL CELL FOR WCF fesfefekakesk

IDLAT(70) LTYP{1) NVLAT( 11 10)

SZLAT( <WC> <WC> <WC2> )

KLATT( 10(77) )}  KSLAT( 10(0) )
Sekekkeckseloik gk kokok UPPER Ax|AL CELL FOR WCF********

IDLAT(80) LTYP(1) NVLAT( 11 3)

SZLAT( <WC> <NC> <WC2> )

KLATT{ 3(88) ) KSLAT( 3(0) )
sefeskokokofeefooleekedok AX|AL CELL FOR |/B sesfoopsisk

IDLAT(90) LTYP(1) NVLAT( 11 3)

SZLAT( <MC> <WC> <WC2> )

KLATT( 3(99) ) KSLAT( 3(0) }

9)

9
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PNC TJ9660 98 — 001
shikokkiokkk AX (AL CELL FOR R/B eoiskowk

IDLAT(110) LTYP(1)

SZLAT( <WC> <WC> <WC2> )

KLATT( 3(111) )

END

NVLAT{ 11

3)

KSLAT( 3{(0) )

wkdkk AZ=HEIGHT OF ASSEMBLY, DL,DR=LEFT AND RIGHT OF CORE CELL
wkkk CZ =AXIAL BOUNDARIES

% A0=0.0 , AZ=106.800

% CZ0 = 0.0

% CZ1 = 0.0300*DINCH

% CZ2 = CZ1 + 18.0%*DINCH

% CZ3 = CZ1 + 28.0*DINCH

% CZ4 = CZ1 + 31.0%DINCH

% CZ5 = CZ1 + 36.0*DINCH

% E "':::‘:::":BODYDATA":‘

*¥SCF-CORE BODY DATA %
RPP (101 0.00000000 0.31750000 <AO>
RPP (102 0.31750000 0.63500000 <AQ>
RPP ( 103 0.63500000 0.67310000 <AQ>
RPP { 104 0.67310000 1.86690000 <AO>
RPP { 105 1.86690000 1.90500000 <AO>
RPP { 106 1.90500000 2.22250000 <AO>
RPP (107 2.22250000 2.26060000 <AO>
RPP (108 2.26060000 2.81940000 <AC>
RPP ( 109 2.81940000 2.85750000 <AO>
RPP ( 110 2.85750000 3.17500000 <AO>
RPP { 111 3.17500000 3.21310000 <AO>
RPP (112 3.21310000 4.40690000 <AO>
RPP ( 113 4.04069000 4.44500000 <AO>
RPP ( 114 4.44500000 4.76250000 <AO>
RPP ( 115 4.76250000 <WC> <AQ>

** SCF-LAB & SCF-ULB & WCF-LAB & WCF-ULB
RPP ( 201 0.00000000 0.31750000 <AO>
RPP (202 0.31750000 0.63500000 <AO>
RPP (203 0.63500000 0.67310000 <AO>
RPP ( 204 0.67310000 1.86690000 <AO>
BPP (205 1.86690000 1.90500000 <AO>
RPP (206 1.90500000 2.22250000 <AO>
RPP (207 2.22250000 2.26060000 <AO>
RPP (208 2.26060000 2.81940000 <AO>
RPP { 209 2.81940000 2.85750000 <AO>
RPP (210 2.85750000 3.17500000 <AO>
RPP { 211 3.17500000 3.21310000 <AO>
RPP { 212 3.21310000 4.40650000 <AC>
RPP {213 4.04069000 4.44500000 <AO>
RPP { 214 4.44500000 4.76250000 <AO>
RPP ( 215 4.76250000 <WC> <A0>

*NCF_CORE BODY DATA itk
RPP { 301 0.00000000 0.03810000 <AQ>
RPP {302 0.03810000 0.59690000 <AO>
RPP (303 0.59690000 0.63500000 <AQ>
RPP ( 304 0.63500000 0.95250000 <AO>
RPP (305 0.95250000 0.99060000 <AO>
RPP {306 0.99060000 1.54940000 <AO>
RPP { 307 1.54940000 1.58750000 <AQ>
RPP ( 308 1.58750000 1.90500000 <AO>
RPP (309 1.90500000 1.94310000 <AO>
RPP (310 1.94310000 3.13690000 <AQ>
RPP (311 3.13690000 3.17500000 <AQ>
RPP (312 3.17500000 3.49250000 <AQ>
RPP (313 3.49250000 3.53060000 <AO>
RPP (314 3.53060000 4.08940000 <AQ>

<AQ>
<AQ>
<A0>
<AD>
<AD>
<AD>
<AD>
<AD>
<AD>
<AD>
<AD>
<AD>
<A0>

<Al>

<Al>

<AQ>
<AO>
<AD>
<AD>
<AD>
<AQ>
<AD>
<AQ>
<AQ>
<AD>
<AC>
<AD>
<AG>
<AO>
<AQ>

<AD>
<AD>
<A(>
<AD>
<AQ>
<AD>
<AQ>
<AD>
<AD>
<Al>
<Al>
<A0>
<AQ>
<Al>

<NC>
<NC>
<WC>
<WC>
<G>
<WC>
<NC>
<NC>
<NC>
<HC>
<NC>
<WC>
<WC>
<NC>
<WC>

<WC2>
<WC2>
<WC2>
<NC2>
<NC2>
<NC2>
<NC2Z2>
<NC2>
<WC2>
<NCZ2>
<WCZ>
<NC2>
<WC2>
MWC2>
<WC2>

<WC>
<HC>
<NC>
<WC>
<WC>
<HC>
<WC>
<NC>
<WC>
<NC>
<WC>
<WC>
<WC>
<WC>
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RPP ( 315 4.08940000 4.12750000 <AQ> <WC> <AO> <MC> )
RPP ( 316 4.12750000 4.44500000 <AO> <MWC> <AQ> <MWC> )
APP ( 317 4.44500000 4.48310000 <A0> <MWC> <AQ> <WC> )
RPP ( 318 4.48310000 5.04180000 <AQ> <G> <Al> <WC> )
RPP (319 5.04190000 <WC> <AO> <WC> <AO> <WC> )
#edkkk | |B & LRB  BODY DATA ##k*
RPP ( 401 0.00000000 0.63500000 <AQ> <WC> <AD> <MC> )
RPP ( 402 0.63500000 1.27000000 <AQ> <WC> <AD> <WC> )
RPP ( 403 1.27000000 1.30810000 <AQO> <WC> <AD> <MC> )
RPP ( 404 1.30810000 1.86690000 <AQ> <WC> <AD> HC> )
RPP ( 405 1.86690000 1.90500000 <AO> <WC> <Al> <G> )
RPP ( 406 1.90500000 2.22250000 <AQ> <WC> <Al> <G> )
RPP ( 407 2.22250000 2.85750000 <AO> <WC> <AD> <WC> )
RPP ( 408 2.85750000 3.17500000 <AO> <WC> <AO> <WC> )
RPP ( 409 3.17500000 3.21310000 <AO> <WC> <AD> <WC> )
RPP ( 410 3.21310000 3.77190000 <AO> <WC> <AD> <WC> )
RPP ( 411 3.77180000 3.81000000 <AO> <WC> <AG> <WC> )
RPP ( 412 3.81000000 4.44500000 <AO> <WC> <AD> <MC> )
RPP ( 413 4.44500000 <MC> <A0> MWC> <A0> <WC> )
dckrk |J|B & URB  BODY DATA
RPP ( 501 0.00000000 0.63500000 <AO0> <WC> <Al> <HC2> )
RPP ( 502 0.63500000 1.27000000 <AOQ> <WC> <AQ> <MC2> )
RPP ( 503 1.27000000 1.30810000 <AO> <WC> <AD> <WC2> )
RPP ( 504 1.30810000 1.86690000 <AQ> <WC> <AD> <WC2> )
RPP ( 505 1.86690000 1.90500000 <AQ> <WC> <AD> <WC2> )
RPP ( 506 1.90500000 2.22250000 <AD> <WC> <AD> <WC2»> )
RPP ( 507 2.22250000 2.85750000 <AQ> <WC> <AO> <WC2> )
RPP ( 508 2.85750000 3.17500000 <AO> <WC> <AD> <WC2> )
APP ( 509 3.17500000 3.271310000 <AO> <WC> <AD> <WCZ> )
RPP ( 510 3.21310000 3.77190000 <AQ> <WC> <AD> <WCZ> )
RPP (511 3.77190000 3.81000000 <AD> <WC> <AD> <HWC2> )
RPP ( 512 3.81000000 4.44500000 <AQ0> <WC> <AD> <WC2> )
RPP ( 513  4.44500000 <WC> <AD> WC> <Al> 2> )
g ik FRONT DRAWER PLATE ek hobskeokopsesed
RPP ( 31 <DL> <DR> <PL> <PU> <CZ0> <CZ1> )
+% DRAWER o » s , ek
RPP ( 41 DT> <Dl> DT> <Pl <AQO> <AZ> )
RPP ( 42  <DL> <DR> <DT> <PL> <AO> <AZ> )
RPP ( 43  <DR> <DWDT>  <DT> <PU> <AQ> <AZ> )
RPP (44 DT> <DWDT>  <PU> <DWDT>  <AO> <AZ> )
ekkicdekkkdckdobk  {(IPPER RADIAL SHIELD (VOIDED REGION)*
RPP ( 61 DT> <DWDT>  <DT> <PU> <C7Z5> <AZ> )
kRl BADIAL SUS BLOCK REFLECTOR *+#
RPP ( 62  <DT> <DWDT>  <DT> <PU> <CZ0> <CZ5> )
Fdekaeiiooktdk - AXTAL [RON REFLECTOR stttk ¥
RPP { 63 DT> <DWDT> <DT> <PU> <CZ4> <CZ5> )
koot AXIAL SUS  REFLECTOR ** ' g
RPP { 64 <DT> <DWDT>  <DT> <PU> <«C75> <A> )
Frppoekiddaekr® (IN|T CELL OF CORE WITH 2.0 INCHES HIGHT ke
RPP (65 0.0 HC> 0.0 <MNC> 0.0 <MC> )
Frpiokddcielbkk (INIT CELL OF CORE WITH 1.0 INCH  HI GHT kst bl
RPP ( 66 0.0 <MC> 0.0 <NC> 0.0 <WC2> )

festeskestenteske skeofeskokok

Aokdidkokichackt NP, NPB=NUMBER OF PACKS(CORE AND BLA.)IN Z DIRECTION **+

YNP= 9, NPB1=5 , NPB2=3 , NPB3 =18, NPB4 = 1
BOX ( 70  <DL> <Pl> <CZ1>
<NC> 0.0 0.0 0.0 <WC> 0.0 0.0 0.0 <NP*WC> )
BOX ( 71  <DL> <PL> <(CZ2>
<NC> 0.0 0.0 0.0 <WC> 0.0 0.0 0.0 <NPBI1*WC> )
BOX (72 <Dl> <Pl> <CZ3%
<WNC> 0.0 0.0 0.0 <WC> 0.0 0.0 0.0 <NPB2*DINCH> )
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BOX ( 73  <DL> <Pl> <CZ1>
NC> 0.0 0.0 0.0 <WC> 0.0 0.0 0.0 <NPB3*C> )
BOX ( 74 <DL> <PlL> <CZ1>
<HC> 0.0 0.0 0.0 <HC> 0.0 0000<NPB4*WC> )

wplolkRikil PATRIX AND ASSEMBLY *sdisrsotsickksoloion folekleklokok
RPP { 90 0.0 <WD> 0.0 <WD> 0.0 <AZ> )
RPP ( 91 <DT> <DWDT> <DT> <DWDT> 0.0 <AZ> )
RPP { 92 <DT> <DWDT> DT> <PU> 0.0 <CZ4> )
RPP { 93 <DL> <DR> DT> <Pl 0.0 <CZ4> )
RPP ( 94 <DL> <DR> <PL> <PU> 0.0 <CZ4> )
RPP ( 95 <DT> <DWDT> DT> <PU> 0.0 <hZ> )
RPP (1000 0.0 <S4MD> 0.0 <68HWD> 0.0 <AZ> )
RPP (2000 <34*WD> <B68*WD> 0.0 <68*WD> 0.0 <AZ> )
RPP (3000 0.0 <68*WD> 0.0 <68*MD>  <-WD> 0.0 )
RPP (4000 0.0 <68*WD> 0.0 <68*WD>  <-WD> <AZ> )
RPP (5000 -1.0 <69*WD>  -1.0 <BYHWD> -1.0 110.0 )

END

ZONE DATA

ETV :-1000: -5000

VOID :0UTVY :  0: 5000 -4000

VOID :QUTV :-2000: 3000

LAT1 :ASSM :—100: 1000 .

sesleoteokeskeckeofeoke sk ske sk

#SUBFRAME

NAMES ( SCF WCF NSCF IB RB NIB RREF MTX Y151 Y152
Y149 Y148 Y147 Y146 Y145 Y144 Y1431 Y1435 Y142 Y141 Y140
Y139 Y138 Y137 Y136 Y135 Y134 Y133 Y132 Y131 Y130
Y129 Y128 Y127 Y126 Y125 Y124 Y123 Y122 Y121 Y120 Y119
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—
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s sl N S S SN 000000 CO 00D 00000000000 D000 oo

X039 X038 X037 X036 X035 X034 X033
X029 X028 X027 X026 X025 X024 X023
NAOT NAO2 NAO3 NAO4 NAOS5 NAGG NAO7
NA11 NA12 NA13 NA14 NA15 NATG NA1Y
NBO1 NBOZ NBO3 NBO4 NBO5 NBOG6 NBO7
NB11 NB12 NB13 NB14 NB15 NB16 NB1/

X032
X022
NAOS
NA1B
NBOS
NB18

s s s g s S ] ] 0O CO 00 G0 0000 000000 QD00 Co 0 o
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Nr— N NN N — NS N NN NNNONLIY DLW WM PP P00 Do
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N—N— s TS T CANANNNNNIDLIOWE WP PPN D o
Sttt S NN N O DWW UYL W P 000000 0D
T ST O T NN N NN ND DWW WL LW P00 000D 0
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N— ONANANNANNMNMNe—OWDWOEBWWE OSSPSR o
NN — NWW W W WW W W) WL L PP P P e 000000 0D ol o0 a0 00
NI WWUMUOWDWOWOWEWELW NSNS 000000 000000 D
LD DWWMWOWIIO LW WO WKW WSS SIS OD0o oo omes oo
OO WD WL WD LW D) W) W WL P P P P P P P e P 0000 00 00O O 00 00 O Ch 03 6O 00
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1 =200:
NAMES( SCF WCF NSCF (B RB NIB RREF MTX C148 Ci49 )

)

HEND SUBFRAME
LAT2 :ASSM
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7777777888888888888888888888888888§
)
#END SUBFRAME
skakesleskskakoafodokskckokok SCF DRAWEH Aedeslesieslen s
$CELL ID{1) TYPE(BOX)
SC001 : 1998  : -0
SC002:DWSC :<MATRIX> : 90 -91
SC003:DWSC :<DWSIDE> : 92 -3
SCO04:DNSC :<DWDOWN> © 93 -04
SCO05:DWSC :<FRNSUS> : 31
SCO06:ASSC :<IRONBK> : 63
SCO07:ASSC :<SUSBK> : 64
scoos:pwsc : 0 : 91 95
seskskskokekskokok COHE Fekekeskokokokokoloksg
SC009:SCO @ -10: 70
#SUBFRAME
NAMES( SCT SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9 )
SPACE( 9 8 7 6 5 4 3 2 1)
$END SUBFRAME
SCO10:SLBO : -50: 71
#SUBFRAME
NAMES( SLB1 SLB2 SLB3 SLB4 SiLB5 SLB6 SLB7 SLBS SLB9 SLB10)
SPACEC 10 9 8 7 6 5 4 3 2 1)
#END SUBFRAME
SCO11:SUBO : -60: 72
HSUBFRAME
NAMES( SUB1 SUB2 SUB3 )
SPACE( 3 2 1)
#END SUBFRAME
#END CELL
skekakeokskotekokokskofok ko WCF DRAWEH
#CELL I1D(2) TYPE(BOX)
WC001: 1999 : 90
WCO02:DWWS :<MATRIX> = 90 -O1
WCOO3:DWWS :<DWSIDE> ; 92 -03
WCO04 :DWWC :<DWDOWN> © 93 -94

. WCOOD5:DWWC :<FRNSUS> : 31
WC006:ASWC :<IRONBK> . 63
WCO07 :ASWC :<SUSBK> : 64
WCO08:DWWC : 0 : 9 95

wlkiobkkkk (ORE ki

WCo09:WcO0 @ -20: 70
#SUBFRAME
NAMES{ WC1 WC2 WC3 WC4 WC5 WC6 WC7 WCS WC9 )
SPACEC 9 8 7 6 5 4 3 2 1)
HEND SUBFRAME
WCO11:WL.BO : —70: 71
#SUBFRANE
NAMES( WLB1 WLB2 WLB3 WLB4 WLB5 WLB6 WLB7 WLBS WLRS WLB10Q)
SPACEC 10 9 8 7 6 5 4 3 2 1)
#END SUBFRAME
WCO12:WUBD : -80: 72
#SUBFRAME
NAMES( WUBT WUB2 WUB3 )
SPACE ( 3 2 1)
#END SUBFRAME

#END CELL
sdskeklk |NNER BLANKET DRAWER Frokdfkk ko
HCELL ID(4) TYPE(BOX)

[BOO1: 1 =899  :  -90

[BO0Z:DWIB :<MATRIX> 8 -9
IBOO3:DWIB :<DWSIDE> : 92 -93
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IBOO4:DWIB :<DWDOWN> : 93 -94
IBOO5:DWIB :<FRNSUS> : A
IBO0G:ASIB :<IRONBK> : 63
IBO07:ASIB :<SUSBK> : 64
IBOOS:DWIB 0 : a1 -85
* /B FIHE
1B009: 180 : -30: 74
#SUBFRAME

NAMES( BO1 !B0O2 IBO3 IBO4 IB0OS 1B06 I1BO7 I1BO8 1809 1B10
IB11 1B12 1B13 IB14 )
SPACE( 1413121110987654321)
#END SUBFRAME
IBO10:1BUO © -90 : 72
#SUBFRAME
NAMES( 1UB1 1UB2 1UB3 )
SPACE( 3 2 1)
#END SUBFRAME
#END CELL
sopkickikkRAD | AL BLANKET DRAWER #+#
#CELL ID(5) TYPE(BOX)

RBOO1: 1 -999 o -90
RBOO2:DWRB :<MATRIX> 90 -9
RBOO3:DWRB :<DWSIDE> : 92 -93
RBO04 :DWRB : <OWDOWN> : 93 -04
RBOO5:DWRB :<FRNSUS> : 31
RBO0G:ASRB :<{RONBK> : 63
RBOO7:ASRB :<SUSBK> : 64
RBOOB:DWRB : 0 : 91 -9
R/B e

RBOOS:RBO : -40: 74
#SUBFRAME

NAMES( RBO1 RBO2 RBO3 RB04 RBOS RBO6 RBO7 RBOS RBO9 RB10
RB11 RB12 RB13 RBi4 )
SPACE( 1413121110987654321)
#END SUBFRAME
RBO10:RBUO : -110 : - 72
#SUBFRAME
NAMES( RUB1 RUB2 RUB3 )
SPACE( 3 2 1)
#END SUBFRAME
$END CELL
********HADlAL SH|ELD DRAWEH sfeofesieskesfesieolookok kokokok sk skl
#CELL 1D(7) TYPE(BOX)

RS001: 1 =999 . 90

RS0O02:RSHLD:<MATRIX> : 90 -9

RS006 :RSHLD: <RREFBK> : 62

RSO07 :RSHLD: 0 : 61

RSO08:RSHLD: 0 : 9 -9
$END CELL

o % ¥ EMPTY MATR|X sfeokeskokedeakoiesk ook ek
#CELL 1D{8) TYPE(BOX) /* VOID MATRIX

VMATO:VMAT : =999  : -90
VMATS:VMAT :<MATRIX> @ 90 -91
VMATACVMAT @ O - 1

#END CELL

wRkGOF CORE PLATE CELL wkskikisiiok
#CELL ID(11) TYPE(BOX)

SCORE: 1999 . 65
SCPO1:SCFMO1 :<MSCFO1>: 101
SCP02:SCFMO2 :<MSCFO1>: 102
SCP03:SCFMO3 :<MSCF02>: 103
SCPO4:SCFMO4 :<MSCF03>: 104
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SCPO5:SCFMO5 <MSCF02>: 105
SCPO6:SCFMO6 :<MSCFO4>: 106
SCP07:SCFM07 :<MSCF05>: 107
SCP08:SCFM08 :<MSCF06>: 108
SCPOG:SCFMO9 :<MSCFO5>: 109
SCP10:SCFM10 :<MSCF04>: 110
SCP11:SCFMIT :<MSCF02>: 111
SCP12:SCFM12 :<MSCF03>: 112
SCP13:SCFM13 I<MSCFO2>: 113
SCP14:SCFM14 :<MSCFOt>: 114
SCP15:SCFM15 <MSCFO1>: 115
#END CELL

*kdkGCF PLATE LOWER AXIAL BLANKET CELL etk
#CELL 1D(55} TYPE(BOX)
SCORE: 1999 -8B
SLPO1:SLABOT :<MSLBO1>: 201
SLP02:SLAB02 :<MSLBO1>: 202
SLP03:SLABO3 :<MSLB0Z>: 203
SLP04:SLABO4 :<MSLBO3>: 204
SLPO5:SLABO5 :<MSLB02>: 205
SLPOG:SLABO6 :<MSLBO4>: 206
SLPQ7:SLABO7 :<MSLBOS>: 207
SLP0S:SLABOS :<MSLBO5>: 208
SLP09:SLABO9 :<MSLBOS>: 209
SLP10:SLAB10 :<MSLBO4>: 210
SLP11:SLABT1 :<MSLB0Z>: 211
SLP12:SLAB12 :<MSLB03>: 212
SLP13:SLAB13 :<MSLB02>: 213
SLP14:SLABT4 :<MSLBO1>: 214
SLP15:SLAB15 :<MSLBO1>: 215
#END CELL

*4+4GCF PLATE UPPER AXIAL BLANKET CELL ¥
HCELL ID(66) TYPE(BOX)
SCORE: 1 -999 1 66
SUPO1:SUABOT :<MSUBO1>: 201
SUPQ2:SUABO2 :<MSUBOS>; 202
SUP03:SUABO3 :<MSUB02>: 203
SUPO4:SUABO4 :<MSUBO3>: 204
SUPQ5:SUABOS :<MSUBO2>: 205
SUPO6:SUABO6 :<MSUBO4>: 206
SUPO7:SUABO7 :<MSUBOB>: 207
SUPO8:SUABO8 :<MSUBDS>: 208
SUP09:SUABOY :<MSUBOS>; 209
SUP10:SUAB10 ;<MSUBO4>: 210
SUP11:SUABT1 :<MSUB02>: 211
SUP12:SUAB12 :<MSUB03>: 212
SUP13:SUAB13 :<MSUB02>: 213
SUP14:SUAB14 :<MSUBOS>: 214
SUP15:SUAB1S :<MSUBOT>: 215
#END CELL

*kAHNCF CORE PLATE CELL *
#CELL 1D(22) TYPE(BOX)

WCORE : D999 @ 65
WCPO1 :WCFMO1 :<MWCFO1>: 301
WCPO2 :WCFMO2 <MWCFO2>: 302
WCPO3:WCFMO3 :<MWCF01>: 303
WCP04 :WCFMO4 <MWCF03>: 304
WCPOS5 IWCFMO5 -<MWCFO4>: 305
WCPOG:WCFMO6 :<MWCFO05>: 306
WCPQ7 :WCFMO7 :<MWCFO4>: 307
WCPOB:WCFMO8 :<MWCF03>: 308
WCPOO:WCFMO9 <MWCFO6>: 309
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WCP10:WCFM10 :<MWCFO7>: 310
WCP11:WCFM11 :<MWCFOG>: 311
WCP12:WCFM12 :<MWCFO3>: 312
WCP13:WCFM13 :<MWCFO04>: 313
WCP14:WCFM14 :<MWCF05>: 314
WCP15:WCFMI5 <MNCF04>: 315
WCP16:WCFM16 :<MNCF03>: 316
WCP17:WCFM17 :<MWCFO1>: 317
WCP18:WCFM18 :<MWCF02>: 318
WCP19:WCFM19 :<MWCFO1>: 318
$END CELL.

*oCE PLATE LOWER AXIAL BLANKET CELL
#CELL.  ID(77) TYPE{BOX)
WCORE 1999 : 66
WLPOT:WLABO1 :<MWLBO1>: 201
WLPO2:WLABO2 :<MWLBOT>: 202
WLPO3:WLABO3 :<MWLBO2>: 203
WLPOA4:WLABO4 :<MWLBO3>: 204
WLPO5:WLABOS :<MWLBO2>: 205
WLPO6 :WLABO6 :<MWLBO4>: 206
WLPO7 :WLABO7 :<MWLBOS>: 207
WLPOB:WLABOS :<MWLBOS>: 208
WLPOO:WLABOO :<MWLBOS>: 209
WLP10:WLAB10 :<MWLBO4>: 210
WLP11:WLABI1 :<MWLBOZ2>: 211
WLP12:WLABI2 :<MWLBO3>: 212
WLP13:WLAB13 :<MWLBO2>: 213
WLP14:WLAB14 <MWLBOI>: 214
WLP15:WLABIS :<MWLBO1>: 215
$END CELL

#HNCF PLATE UPPER AXiAL BLANKET CELL b dekokeklaellok

#CELL 1D{88) TYPE(BOX)
WCORE: :-999 : 66
WUPO1:WUABO1 :<MWUBO1>: 201
WUPO2:WUABD2 :<MWUBOS>: 202
WUPO3:WUABD3 :<MWUB02>: 203
WUPO4 :WUABD4A :<MWUBO3>: 204
WUPOS :WUABDS :<MWUBOZ>: 205
WUPOB :WUABDG :<MWUBO4>: 206
WUPO7 :WUABO7 :<MWUBOS>: 207
WUPOS : WUABOS :<MNUBOS>: 208
WUPOO :WUABOS :<MWUBDS>: 209
WUPT0:WUAB1D :<MWUBO4>: 210
WUP11:WUABT1 :<MWUBO2>: 211
WUP12:WUAB12 :<MWUBO3>: 212
WUP13:WUAB13 ;<MWUBOZ>: 213
WUP14:WUABTA :<MWUBOS>: 214
WUP15:WUAB1S :<MWUBO1>: 215

#END CELL

sokick] OWNER INNER BLANKET PLATE CELL¥skekisioloki

#CELL  1D(33) TYPE(BOX)

IBK : - :-999 : 65
LIBOT:LIBMO1 :<MLIBO1>: 401
LIBOZ:LIBMO2 :<MLIBO1>: 402
LIBO3:LIBMO3 :<MLI1B02>: 403
LiBO4:LIBMO4 :<ML|B03>: 404
LI1BO5:LIBMOS :<MLIB0O2>: 405
LIBO6:LIBMOG :<MLI1BO4>: 406
LIBO7;LIBMO7 :<MLI1BOS>: 407
L1BO8:LIBMO8 :<ML1BO4>: 408
LIBOO:LIBMO9 :<MLIBO2>: 409
LiB10:LIBMIO :<MLIBO3>: 410
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LIBIT;LIBMI1 :<MLIBO2>: 411
LIBI2:LIBMI2 :<MLIBO1>: 412
LIB13:LIBM13 :<MLIBO1>: 413
$END CELL
*EEHIPPER INNER BLANKET PLATE CELL *#*skkscoksoks
#CELL  ID(99) TYPE(BOX)
BK : 1999 @ 66
UIBO1:UIBMO1 :<MUIBO1>: 501
UIBO2:UIBMO2 :<MUIBO4>: 502
UIBO3:UIBMO3 :<MUIBO2>: 503
UIB04:UIBMO4 :<MUIBO3>: 504
UIBOS:UIBMO5 :<MUIB02>: 505
UIBOG:UIBMO6 :<MUIBO4>: 506
UIBO7:UIBMO7 :<MUIBO4>: 507
UIBOS:UIBMOS :<MUIBO4>: 508
UIB09:UIBMO9 :<MUIBOZ>: 509
UIB10:UIBM10 :<MUIB0O3>: 510
UIBTT:UIBMIT :<MUIB02>: 511
UIB12:UIBM12 :<MUIBO4>: 512
UIBI3:UIBM13 :<MUIBO1>: 513
#END CELL
%K OWER RADIAL BLANKET PLATE CELL®#ssamkooik
#CELL ID(44) TYPE(BOX)
RBK : 1999 : 65
LRPO1:LRBMOT :<MLRBO1>: 401
LRP02:LRBMO2 :<MLRBOT>: 402
LRPO3:LRBMO3 :<MLRBO2>: 403
LRPO4:LRBMO4 :<MLRBO3>: 404
LRPOS:LRBMOS :<MLRBO2>: 405
LRPOG:LRBMO6 :<MLRBO4>: 406
LRPO7:1.RBMO7 :<MLRBOS>: 407
LRPOB:LRBMO8 :<MLRBO4>: 408
LRPOS:LRBMO9 :<MLRBOZ>: 409
LRP10:LRBM10 :<MLRBO3>: 410
LRP11:LRBM11 :<MLRBOZ>: 411
LRP12:LRBM12 :<MLRBO1>: 412
LRP13:LRBM13 :<MLRBO1>: 413
$END CELL
**44PPER RADIAL BLANKET PLATE CELL okttt
#CELL  1D(111)  TYPE(BOX)
RBK : 1 -999 .66
URPO1:URBMO1 :<MURBO1>: 501
URP02:URBM02 :<MURB04>: 502
URPO3:URBMO3 :<MURB02>: 503
URPQ4:URBMO4 :<MURBO3>: 504
URPO5:URBMOS :<MURB02>: 505
URPO6:URBMO6 :<MURBO4>: 506
URPO7:URBMO7 :<MURB0O4>: 507
URP08:URBMOS :<MURBO4>: 508
URP09:URBMO9 :<MURB02>: 509
URP10:URBM10 :<MURBO3>: 510
URP11:URBM11 :<MURB02>: 511
URP12:URBM12 :<MURBO4>: 512
URP13:URBM13 :<MURBOT>: 513
#END CELL
skl fkokok TALLY HEG|ON DATA seofesfesieiokakekek
#TALLY REGION

* X-AX1S
DEF INE @X0501 ( ASSM:C148!1B0:1B02!* )
DEFINE @X049I { ASSM:Y148!1B0:1B02!% )
DEFINE @X0481 ( ASSM:X048!1B0: I1B02!* )
DEFINE @X0471 ( ASSM:X04711BO:1B02!1* )
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DEFINE @X0461
DEFINE @X045]
DEFINE @X044/
DEFINE @X044S
DEFINE @X043W
DEFINE @X042S
DEFINE @X041W
DEFINE @X040S
DEFINE @X03S1
DEFINE @X0381I
DEFINE @X0371
DEFINE @X036W
DEFINE @X035S
DEFINE @XO034W
DEFINE @X033S
DEFINE @X0321
DEFINE @X0311
DEFINE @X0301
DEFINE @X029W
DEFINE @X028S
DEFINE @X027W
DEFINE @X026S
DEFINE @X025W
DEFINE @X024S
DEFINE @X023R
DEFINE @X022R
DEFINE @X021R
DEFINE @X020R

* Y-AXIS

DEFINE @Y149C
DEFINE @Y149!
DEFINE @Y148]
DEFINE @Y1471
DEFINE @Y1461
DEFINE @Y145|
DEFINE @Y144|
DEFINE @Y143|
DEFINE @Y143S
DEFINE @Y142W
DEFINE @Y141S
DEFINE @Y140W
DEFINE @Y139S
DEFINE @Y1381
DEFINE @Y137!
DEFINE @Y136!
DEFINE @Y135W
DEFINE @Y134S
DEFINE @Y133W
DEFINE @Y132S
DEFINE @Y131!
DEFINE @Y1301
DEFINE @Y1291
DEFINE @Y128S
DEFINE @Y127%
DEFINE @Y126S
DEFINE @Y125W
DEFINE @Y124W
DEFINE @Y123S
DEF INE @Y122R
DEFINE @Y121R
DEF INE @Y120R
DEFINE @Y119R

{ ASSM:X046!1B0:{B021* )
( ASSM:X04511B0:1B02!* )
{ ASSM:X044111B0:1802!* )
{ ASSM:X04431SC0:SC2!* )
{ ASSM:X043IWCO:WC2!* )
{ ASSM:X0421SC0:SC21% )
( ASSM:X041!WCO:WC2!* )
{ ASSM:X0401SCO:SC21% )
{ ASSM:X039!1BO:1B021* )
( ASSM:X038!{BO:18021* )
{ ASSM:X037!1BO:18021%* )
{ ASSM:X036!WCO:WC21%* )
{ ASSM:X035!SC0:SC2!1* )
{ ASSM:X034!WCO:WC21%* )
{ ASSM:X033!SC0:SC21% )
( ASSM:X032!1B0:1B02!* }
( ASSM:X031!180: |B02!1* }
( ASSM:X030!1BO:1BO21* )
( ASSM:X029!WCOIWC2!* )
( ASSM:X0281SC0:SC21* )
( ASSM:X027 WCO:WC21* )
( ASSM:X0261SC0:SC21%* )
( ASSM:X025!WCO:WC2!1* )
( ASSM:X0241SC0:SC21% )
( ASSM:X023!RBO:RBO2!* )
( ASSM:X02218BO:RB02!* )
( ASSM:X021!RBO:RBO2!* )
( ASSM:X020!RBO:RBO2!* )

{ ASSM:C1491(B0:1B021* )
( ASSM:Y1491[B0: iB02!1% )
( ASSM:Y148!1B0: 1B02!* )
( ASSM:Y14711B0:1B021* )
( ASSM:Y1481{B0: I1BO21%* )
( ASSM:Y1451{B0:IB021* )
( ASSM:Y14411B0:1B021* )
( ASSM:Y143111B0:1B02!* )
( ASSM:Y143S1SC0:SC21% )
( ASSM:Y1421WCO:WC21* )
( ASSM:Y1411SC0:SC21%* )
{ ASSM:Y140!WCO:WC21% )
{ ASSM:Y1391SC0:SC21* )
( ASSM:Y138!1B0: 1B021* )
( ASSM:Y137!1BO0:IB02!* )
{ ASSM:Y136!1B0:1B02!%* )
( ASSM:Y135IWCOIWC21* )
( ASSM:Y1341SC0:SC21* )
( ASSM:Y133IWCOIWC2!1* )
( ASSM:Y1321S00:SC21* )
{ ASSM:Y131!IBO:1BO2!* )
{ ASSM:Y1301(B0: iB02!* )
( ASSM:Y12811B0: iBO21* )
( ASSM:Y1281SC0:SC21% )
( ASSM:Y127!WCO:WC21* )
( ASSM:Y1261SC0:SC21%* )
{ ASSM:Y1251WCOIWC21* )
{ ASSM:Y1241WCO:WC21#* )
( ASSM:Y1231SC0:SC21% )
( ASSM:Y122!RBO:RBO21* )
( ASSM:Y1211RBO:RBO2!* }
( ASSM:Y120!RBO:RBO2!* )
{ ASSM:Y1191RBO:RBO2!* }
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** NANAME 60 DEGREEE ***

*¥

DEF INE @XYAQ1W
DEFINE @XYA02S
DEFINE @XYAQ3W
DEFINE @XYAD4!
DEFINE €XYAQS!
DEFINE @XYAQG1
DEF INE @XYAO7W
DEFINE @XYAO8S
DEFINE @XYAQSW
DEFINE @XYA10W
DEFINE @XYA11!
DEFINE @XYA12|
DEFINE @XYA13S
DEFINE @XYA14W
DEFINE @XYA15W
DEFINE @XYA16S
DEFINE @XYA17W
DEFINE @XYA18W

{ ASSM:NAQTIWCOIWC21* )
{ ASSM:NA0215C0:SC21* )
{ ASSM:NAQ3!WCO:WC2!* )
{ ASSM:NAO4!IBO:1BO2i* )
( ASSM:NAOS![BO:1B0O2!%* )
( ASSM:NAOB!1BO: [BO2!%* )
( ASSM:NAO7!WCO:WC21% )
{ ASSM:NA08!SCO:SC21* )
{ ASSM:INAQSIWCO:WC2!1% )
( ASSM:NATQIWCO:WC21* )
( ASSM:NA1111BO:1B021* )
( ASSM:NA12!1B0:iB02!* }
( ASSM:NA131SCO:SC21* )
( ASSM:NAT4IWCO:WC2!%* )
( ASSM:NAT5!WCO:WC2!* )
( ASSM:NA161SCO:SC21%* )
{ ASSMINATZIWCO:WC21* )
( ASSM:NA18IWCO:WC21* )

NANAME 30 DEGREEE

DEFINE @XYBO1S
DEFINE @XYBO2W
DEFINE @XYBO3W
DEFINE @XYBO4|
DEFINE @XYBO5i
DEFINE @XYBOSI
DEF INE @XYBO7W
DEFINE @XYBO8S
DEFINE @XYBOSW
DEFINE @XYB10W
DEFINE @XYB11|
DEFINE @XYB12|
DEFINE @XYB13W
DEFINE @XYB14S
DEFINE @XYB15W
DEFINE @XYB16S
DEFINE @XYB17W
DEFINE @XYB18W
Z-AX1S
DEFINE @ZAOO1W
DEFINE @ZA003W
DEFINE @ZADO5W
DEFINE @ZA0O7W
DEFINE @ZAOO9W
DEFINE @ZAO11W
DEFINE @ZA013W
DEFINE @ZA015W
DEFINE @ZA017W
DEFINE @ZAO19W
DEFINE @ZA021W
DEFINE @ZAO24W
DEFINE @ZA027W
Z-AX18
DEFINE @ZB001S
DEFINE ©ZB003S
DEFINE @ZB005S
DEFINE @ZB007S
DEFINE €28009S
DEFINE €7B011S
DEFINE @ZB013S
DEFINE @7B015S
DEFINE @ZB017S

( ASSM:NBO11SC0:SC2!1* )
( ASSM:NBOZ!WCO:WC2!1* )
{ ASSM:NBO3IWCO:WC2!* )
( ASSM:NBO4!1BO:IB02!* )
( ASSM:NBOS!IBO: IBO21* )
( ASSM:NBOG!IBO: 1BO2!* )
( ASSM:NBO7 |WCO:WC21* )
{ ASSM:NBOBISCO:SC21%* )
{ ASSM:NBOS!IWCO:WC2!* )
{ ASSM:NB10!WCO:WC21* )
( ASSM:NB11!1BO0: IB02!* )
{ ASSM:NB12!1BO:iB021* )
( ASSM:NB13!WCO:WC21* )
( ASSM:NB141SC0:SC21% )
( ASSM:NB15IWCO:WC21% )
( ASSM:NB161SC0:SC21* )
{ ASSM:NB17!WCO:WC2!#* )
{ ASSM:NB18IWCO:WC2!%* )

(147-27 WCF DRAWER )

{ ASSM:X027!WCO:WC1!1* )
( ASSM:X027 IWCO:WC21* )
( ASSM:X027 [WCO:WC3!* )
( ASSM:X027 IWCO:WC4 1% )
( ASSM: X027 !WCO:WC5!1* )
( ASSM:X027 IWCO:WCE1% )
( ASSM:X027 |WCO:WC71% )
( ASSM:X027'WCO:WC8!* )
( ASSM:X027 1WCO:wCal* )
(

ASSM: X027 IWLBO:WLB1 I* ASSM:X027 IWLBO:WLB2!1%* )
( ASSM:X027 IWLRO:WLB3!* ASSM:X027 WLBO:WLB4!%* )
{ ASSM:X027IWLBO:WLB6!* ASSM:X027 |WLBO:WLB7!* )
{ ASSM:X027 'WLBO:WiLBO!* ASSM:X027 IWLBO:WLB10!* )
(147-42 WCF DRAWER )

( ASSM:X0421SC0:SC11* )
{ ASSM:X0421SC0:SC21* )
{( ASSM:IX0421SC0:SC31% )
( ASSM:X0421SC0:SC41* )
( ASSM:X0421SC0:SC5!1% )
( ASSM:X0421SC0:SC8!* )
( ASSM:X0421SC0:SC71* )
( ASSM:X0421SC0:SC81* )
( ASSM:X0421SC0:SCa1* )
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DEFINE @ZB019S
DEFINE @ZB021S
DEFINE @ZB024S
DEFiNE @ZB027S

* REACTION RATE RATIO EDIT ZONE : X-AXIS CORE RING-1&28&3
DEFINE @RRXCOR (

ASSM:X0431WCOWC21*
ASSM:X04215C0:SC21*
ASSM: X041 1WCO:HC21*
ASSM: X0351SC0:SC21*
ASSM: X034 1WCO:WC21 *
ASSM:X0281SC0:SC21*
ASSM:X027 IWCO:WC2 1%
ASSM:X02618C0:SC21%*
ASSM:X025IWCO:WC21* )

* REACTION RATE RATIO EDIT ZONE : Y-AXIS CORE RING-1&283
DEFINE @RRYCOR (

ASSM:Y1421WCO:WC21*
ASSM:Y14118C0:SC21*
ASSM: Y140 IWCO1WC21*
ASSM:Y13418C0:8C21*
ASSM:Y1331WCOWC2!*
ASSM:Y127 |WCO:WC21*
ASSM:Y12615C0:SC21*
ASSM:Y125IWCOWC21#
ASSM:Y124 1WCOIWC21* )

* REACTION RATE RATIO EDIT ZONE : X&Y-AX!S CORE RING-182&3
DEFINE @RRXYAV (

* REACTION RATE RATIO EDIT ZONE :

ASSM:X0431WCO-WC2!*
ASSM:X0421SC0:SC2!1*
ASSM: X041 1WCO:WC2 1*
ASSM: X0351SC0:8C21*
ASSM:X034 IWCO:WC21*
ASSM:X02818C0:SC2!1*
ASSM:X027 IWCD:WC2!*

© ASSM:X026!SC0:SC21*

DEFINE @RRCORAV (

* TOTAL

DEFINE @TOTAL (

$END GEOM

sckskkikgddckdkk TALLY ENERGY BOUNDARIES skoketoeokskokskaeskskokok

ASSM:X025 IWCO:WC2 [ *
ASSM:Y1421WCO:WC21*
ASSM:Y1411SC0:8C21*
ASSM:Y140!WCO:WC2!1*
ASSM:Y1341SC0:SC2!*
ASSM:Y1331WCO-WC2!1*
ASSM:Y127 IWCO:WC21*
ASSM:Y1261SC0:SC21*
ASSM:Y1251WCOWC2!*
ASSM:Y1241WCOWC21* )

ASSM:X0431WCO:WC2 1 *
ASSM: X0421SC0:SC21*
ASSM:X041 IWCO:WC21* )

k kvk|k kek|Ekik]F )

ENGYB( 1.5E+7 1.0000E-5 )

* 7.78800E+6
* 1.73770E+6
* 3.87740E+5
* 8.65170E+4
* 1.93050E+4
* 4.30740E+3
* 9,61120E+2
* 2.14450E42
* 4,78510E+1
* 1.06770E+1

6.0653E+6
1. 3534E+6
3.0197E45
6. 7379E+4
1. 5034E+4
3. 3546E+3
7.4852E42
1.6702E+2
3.7267E+1
8. 3153640

. 72370E46
. 05400E+6
. 35180E45
. 24750E+4
. 17090E+4
. 61260E+3
. 82950E+2
. 30070E+2
. 90230E+1
. 47600E+0

CH R == MR = AN —

3. 67880E+6
8. 20850E+5
1.83160E+5
4, 08680E+4
9. 11880E+3
2.03470E+3
4. 54000E+2
1. 01300E+2
2. 26030E+1
5.04350E+0
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2.8650E+6
6.3928E+H
1. 4264E+5
3.1828E+4
7.1017E+3
1.5846E+3
3.5358E+2
7.8893E+1
1.7603E+1
3.9279E+0

( ASSM:X042!SLBO:SLB1!* ASSM:X0421SLBO:SLB2!* )
( ASSM:X042!SLBO:SLB3!* ASSM:X042!1SLBO:SLBA4!* )
( ASSM:X0421SLBO:SLB6!¥ ASSM:X042!SLBO:SLB7!* )
( ASSM:X042!SLBO:SLBI!* ASSM:X042!SLBO:SLB10!* )

2.23130E+6
4.97870E+5
1. 11090E+5
2,47880E+4
5. 53080E+3
1.23410E+3
2.75360E+2
6. 14420E+1
1.37100E+1
3. 05900E-+0
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* 2.38240E4+0  1.8554E+0 1.44500E+0 1.12540E+0  8.7642E-1 6.82560F—1

* 5.31580E-1  4.1399E-1 3.22420E-1 1.00000E-5 )

Aoksokdokikkk® VARIANCE REDUCTION PARAMETERS eskseiokskok

% NR = Y%NREG, NRG=NR*NG

WKIL( <NRG>(0.2) )} WSRV( <NRG>(1.0) )
etk shesteskeokokoketeok RESPONCE PAHAMETERS sekesleeskofesfeskoiesksk ok
NRESP(1) RESP{ <NG>{1.0) )

sekesofekesksiefeieskkak |N”‘| AL SOURCE ook

% CX1= 0.0%WD ., CX2 = 68.0%D

% CY1=0.0%WD |, CY2 = 68.0*D

NSOUR(1) KSOUR(3) IFISM(PU9003J3) SOUR(1.0) EINCD(3.0E+5)
PSPAC(<CX1> <CX2> <«CY1> <CY2> <A0> <AZ> R{(0.0) )
Fkdofoloiiok® E1SSION NEUTRON GENERATION ekt
WGTF{ <NR>(0.8) )
/ _

TITLE( ZPPR13A REFERENCE CORE : CROSS SECTION OF 1/4 CORE )

* VX W VZ M AY AZ BX BY BZDY
PAPER ( ~1.0 -1.0 1.0 1.0 0.0 0.0 0.0 1.0 0.0 15)
XMAX  ( 189.00 189.00)

LEVEL (-2)
SPTYP (0)
/

* VX W VZ A AY AZ BX BY BZODY
PAPER ( -1.0 -1.0 60.0 1.0 0.0 0.0 0.0 1.0 0.0 15)
XMAX  ( 189.00 189.00)

LEVEL (-2)
SPTYP (0)
/

* VX VW VZ A AY AZ BX BY BZDY
PAPER ( -1.0 -1.0 85.0 1.0 0.0 0.0 0.0 1.0 0.0 15)
XMAX (189,00 189.00)

LEVEL (-2)
SPTYP (0)
/
TITLE( ZPPR13A REFERENCE CORE : CROSS SECTION OF CENTRAL INNER CORE )
* VX VY VZ AX AY AZ BX BY BZDY

PAPER ( 187,833 187.833 1.0 1.0 0.0 0.0 0.0 1.0 0.0 20)
XMAX  ( 16.575 16.575 )
/

A-56
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£8-1  LINEARGG. 1IDAA T2 7B LUERAZ 7 VCHTA 7OV L0aX L PR b
B2 PRECENTO6.1DAAY 270 BLUEAT A NCEATETOISLANRAA L MY X B
#FB-3 SIMAI-96. 1DANT =2 PAEICERT7 7 A AT 7O 740X )X b
FB4  NJOYOAD X 1 > ES 1 —LOBEBBHE AT 27N SRS

BB5  NJOYOAMDreconrE ¥ 2 — LOBEERBRE AT =2 7L

FB-6  NJOYO4ADbroadr E¥ 1 —ILOBEERBE AN =27

FB-7 NJOYO4Dunrestr £V 1 —ILOBREHEBE AN

]B8 NJOY94ODheatr BV 2 —LOEEERHRBAE A A2 TN

B9 NJOYMUDthermr €Y 2~ NOEEESHBEA DR =27

FB-10 NJOY94(Dgroupr £ 1 — W OBEESHRBE A 17270

FeB-11  NJOY94DgaminrE ¥ 1 — L OBBERRAR & ART=a TN

FeB-12 NJOY94DerrorrEY 1 —ILOBEEBBE A DB~V 2 7

FB-13 NJOYOSDcovr E ¥ 2 —NOIEEESBAE ADh==1 T

#B-14 NJOYO4ODmoder ¥ 2 ~ WOBEEFHRE AN~V =2 T

$£B-15 NJOYOADAtFrE S 2 — L DIBEERAEE AN~V = 1 7 b

FB-16 NJOYQ4Dcceer BV 2 —IORBEEHRBAE AN~ =27

FB-17 NJOYO4DmatxsrE S 2 — I OEEEHBEE AN~ =2 TN

58B-18 NJOY94MresxsrE P o — L OBEESHHBRE AR~ F I

FB-19 NJOYQ4MacerEL 2 —NDEEERRRE A DT =270

FB-20 NJOYY4Dpowr E Y 2 —LOBEEHBAE AN T =2 TN

$B-21 NJOYHDwimsr B 2 — L OMEERBBE AT 27

B-22 NJOYOAMDplotrEY 2 — I OIEEESBBE AR~ 27

FB-23 NJOYMDviewrEY 2 —ILOBHEHEBE A= 70L

PeB-24 NJOYOADmixrEY 1 —NOEREHBBE A A~ =2 TN

B-25 NJOYO4DpurrE Y 2 —NOEEESEBE Ah~v=2 7L

$5B-26 NJOYOAD leapr E ¥ 2 —VOMBERAE AT Z 200
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F]B-1 LINEARG.1DANYZaTINELTER I 7 NICEATE 7OYSLOAA L MY X b
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PROGRAM L INEAR

WRITTEN BY DERMOTT E. CULLEN
UNIVERSITY OF CALIFORNIA
tAggENCE LLIVERMORE NATIONAL LABORATORY
P.0. BOX 808 |
hlgEEMORE. CA 94550

TELEPHONE  510-423-7359

E. MAIL  CULLENTGLLNL.GOV

INPUT FILES

UNIT DESCRIPTION

2 INPUT LINES (BCD - 80 CHARACTERS/RECORD) -
10 ORIGINAL ENDF/B DATA (BCD — 80 CHARACTERS/RECORD).

OUTPUT FILES
UNIT DESCRIPTION

3 QUTPUT REPORT (BCD - 120 CHARACTERS/RECORD)
11 FINAL ENDF/B DATA (BCD — 80 CHARACTERS/RECORD)

SCRATCH FILES
UNIT DESCRIPTION

12 SCRATCH FILE (BINARY — 180000 WORDS/RECORD
OPT{ONAL STANDARD FILE NAMES (SEE SUBROUTINE FILE|0)

UNIT FILE NAME
2 LINEAR. INP
3 LINEAR.LST
10 ENDFB. IN

11 ENDFB.OUT
12 (SCRATCH)

INPUT PARAMETERS

FOR VERS|ONS EARLIER THAN 90-1 THIS PROGRAM ONLY ALLOWED THE USER
T0 SPECIFY BY INPUT PARAMETERS WHICH MATERIALS (MAT) TO PROCESS.
FOR EACH REQUESTED MATERJAL NEUTRON INTERACTION CROSS SECTIONS
(MF=3) WOULD BE LINEARIZED AND THE REMAINDER OF THE MATERIAL
WOULD BE COPIED.

FOR VERSIONS 90-1 AND LATER THIS PROGRAM WILL ALLOW THE USER TO
TO SPECIFY BY INPUT PARAMETERS EXACTLY WHAT SECTIONS OF DATA
TO PROCESS. FOR EACH SECTION OF DATA, SPECIFIED BY MAT, MF, MT
RANGES, SECTIONS OF MF=3, 23 AND 27 WILL BE LINFARIZED AND ALL
OTHER REQUESTED SECTIONS WILL BE COPIED. ALL SECTIONS WHICH ARE
NOT EXPLICITLY REQUESTED WILL BE SKIPPED AND WILL NOT APPEAR ON
ENDF/B FILE OUTPUT BY THIS PROGRAM.

WITH THiS NEW PROCEDURE YOU CAN MINIMIZE THE SIZE OF THE ENDF/B
EILE QUTPUT BY THIS PROGRAM, E.G., |F YOU ONLY WANT NEUTRON
CROSS SECTIONS FOR SUBSEQUENT PROCESSING YOU NEED ONLY REQUEST
ONLY MF=3 DATA.

HOWEVER, YOU MUST UNDERSTAND THAT ONLY THOSE SECTIONS WHICH YOU
EXPLICITLY REQUEST WILL APPEAR ON THE ENDF/B FILE QUTPUT BY

THIS PROGRAM. FOR EXAMPLE, IF YOU WISH TO DOCUMENT EXACTLY

HOW YOU LINEARIZED THE DATA BY INCLUDING COMMENTS IN MF=1, MT=451
THEN YOU MUST EXPLICITLY REQUEST THAT MF=1, MT=451 BE PROCESSED
FOR EACH MATER|AL THAT YOU REQUEST. SIMILAR IF YOU WANT THE
ENTIRE EVALUATION YOU MUST REQUEST ALL MF AND MT TO BE QUTPUT.

B-2
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LINE COLS. DESCRIPTION

1 1-11 SELECTION CRITERIA (0=MAT, 1=ZA)
12-22 MONITOR MODE SELECTOR
0 - NORMAL OPERATION
1 — MONITOR PROGRESS OF LINEARIZING OF THE DATA.
EACH TIME A PAGE OF DATA POINTS 1S WRITTEN TO
THE SCRATCH FILE PRINT OUT THE TOTAL NUMBER OF
POINTS ON SCRATCH AND THE LOWER AND UPPER
ENERGY LIMITS OF THE PAGE (THIS OPTION MAY BE
USED IN ORDER TO MON{TOR THE EXECUTION SPEED
OF LONG RUNNING JOBS). : _
23-33 MINIMUM CROSS SECTION OF INTEREST (BARNS).
(IF 0.0 OR LESS IS INPUT THE PROGRAM WiLL
USE 1.0E-10). ENERGY INTERVALS WILL NOT BE
SUB-DIVIDED IF THE ABSOLUTE VALUE OF THE CROSS
SECTION WITHIN THE INTERVAL IS LESS THAN THIS VALUE.
AN EXCEPTION TO THIS RULE IS NEAR THRESHOLDS ENERGY
INTERVALS WILL BE SUB-DIVIDED UNTIL CONVERGENCE
REGARDLESS OF THE MAGNITUDE OF THE CROSS SECTION.
34-44 KEEP 05 (I)GINAL EVALUATED DATA PO!INTS.
=1 - YES — ADDITIONAL POINTS MAY BE ADDED IN ORDER
- 'TO LINEARIZE DATA, BUT ALL ORIGINAL _
DATA POINTS WILL BE INCLUDED IN THE .
RESULTS.
2 1-60 ENDF/B INPUT DATA FILENAME
(STANDARD . OPTION = ENDFB. IN)
3 1-60 ENDF/B OUTPUT DATA FILENAME
(STANDARD OPTION = ENDFB.OUT)
4-N 1- 6 LOWER MAT OR ZA LIMIT -
7- 8 LOWER MF LIMIT
9-11 LOWER MT LIMIT
12-17 UPPER MAT OR ZA LIMIT
18-19 UPPER MF LIMIT
20-22 UPPER MT LIMIT
UP TO 100 RANGES MAY BE SPECIFIED, ONLY ONE RANGE
PER LINE. THE LIST OF RANGES IS TERMINATED BY A
BLANK LINE. IF THE UPPER MAT LIMIT OF .ANY REQUEST
1S LESS THAN THE LOW LIMIT IT WiLL BE SET EQUAL TO
THE LOWER LIMIT. IF THE UPPER LIMIT IS STILL ZERO
IT WILL BE SET EQUAL TO 999999. |F THE UPPER MF OR -
MT LIMIT 1S ZERO 1T WiLL BE SET TO 99 OR 999
RESPECT IVELY.
VARY 1-11 ENERGY FOR ERROR LAW
12-22 ALLOWABLE FRACTIONAL ERROR FOR ERROR LAW.
THE ACCEPTABLE L.INEARIZING ERROR MAY BE SPECIFIED TO
BE EITHER ENERGY INDEPENDENT (DEFINED BY A SINGLE
ERROR), OR ENERGY DEPENDENT (DEFINED BY UP TO 20
ENERGY, ERROR PAIRS). FOR THE ENERGY DEPENDENT -CASE
LiNEAR INTERPOLATION WILL BE USED TO DEFINE THE ERROR
AT ENERGIES BETWEEN THOSE AT WHICH IT IS TABULATED.
IN ALL CASES THE ERROR LAW |S TERMINATED BY A BLANK
LINE. IF ONLY ONE ENERGY, ERROR PAIR 1S GIVEN THE
THE LAW WiLL BE CONSIDERED TO BE ENERGY INDEPENDENT.
IF MORE THAN ONE PAIR 1S GIVEN 1T WILL BE CONSIDERED
TO BE ENERGY DEPENDENT (NOTE, ENERGY |NDEPENDENT
FORM WILL RUN FASTER THAN THE EQUIVALENT ENERGY
DEPENDENT FORM). FOR AN ENERGY DEPENDENT ERROR LAW
ALt ENERGIES MUST BE ASCENDING ENERGY ORDER. FOR
CONVERGENCE OF THE LINEARIZING ALGORITHM ALL ERRORS
MUST BE POSITIVE. -IF AN ALLOWABLE ERROR IS NOT -
POSITIVE IT WILL BE SET EGUAL TO THE STANDARD OPTION
(CURRENTLY -0.001, CORRESPONDING TO 0.1 PER-CENT).
I[F THE FIRST ERROR LINE 1S BLANK IT WiLL TERMINATE
THE ERROR LAW AND THE ERROR WILL BE TREATED AS
FNERGY |INDEPENDENT, EQUAL TO THE STANDARD OPTION
(CURRENTLY 0.1 PER-CENT). (SEE EXAMPLE INPUT 4).

EXAMPLE INPUT NO. 1

RETRIEVE DATA BY ZA IN ORDER TO FIND ALL URANIUM |SOTOPES AND
THORIUM 232. RETRIEVE ALL NEUTRON INTERACTION CROSS SECTIONS
(MF=3). ALL ENERGY INTERVALS IN WHICH THE CROSS SECTION 1S

AT LEAST 1 MICRO-BARN (1.0E-06 BARNS) WILL BE SUBDIVIDED.
BACKWARD THINNING WILL BE PERFORMED. FROM O TO 100 EV LINEARIZE
TO WITHIN 0.1 PER-CENT ACCURACY. FROM 100 EV TO 1 KEV VARY

o

"

COOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOCOoOOOOOO0OO00ODO0r
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ACCURACY BETWEEN 0.1 AND 1.0 PER-CENT. ABOVE 1 KEV USE 1
PER-CENT ACCURACY.

EXPLICITLY SPECIFY THE STANDARD FiLENAMES.
IN THIS CASE THE FOLLOWING 11 INPUT LINES ARE REQUIRED

1 0 1.00000- 6 0
ENDFB. IN
ENDFB. QUT
92000 3 0 92999 3999

END OF REQUEST LIST)
.00000+ 0 1.00000-03
- 00000+ 2 1.00000-03
.00000+ 3 1.00000-02

02323 0 63 0 éUPPER LIMIT AUTOMATICALLY SET TO 90232 3999)

C')OO(')OC"}C")OOC')C')OﬂOOC‘)C‘}(‘)C‘)C‘)OC')C')C"b(‘]OOOOOOGQOOOOOOOC‘:OOOOOOGOC‘)C‘)OOOC“JC‘)QGOOOOGOOC‘)GC‘)OOQOOGC‘)OC‘)

92000 1451 92999 1451
92000 3 0 92999 3999
90232 1451 0 1451
90232 3 0 03 0 gUPPEH LIMIT AUTOMATICALLY SET TO 90232 3999)

. 00000+ 9 1.00000-02

(END OF ERROR LAW)
EXAMPLE INPUT NO. 2

SAME AS THE ABOVE CASE, EXCEPT LINEARIZE ALL DATA TO WITHIN THE
STANDARD ACCURACY (CURRENTLY 0.1 PER-CENT). IN ORDER TO USE THE
STANDARD ACCURACY YOU NEED NOT SPECIFY ANY ERROR LAW AT ALL. IN
ﬁg{gﬂ?ﬁEE INCLUDE THE HOLLERITH SECTION, MF=1, MT=45t, FOR EACH

LEAVE THE DEFINITION OF THE FILENAMES BLANK — THE PROGRAM WILL
THEN USE STANDARD F]LENAMES. -

IN THIS CASE THE FOLLOWING 9 INPUT LINES ARE REQUIRED
1 0 1.00000- 6 0

gUSE DEFAULT FILENAME = ENDFB. IN)
USE DEFAULT FILENAME = ENDFB.OUT)

END OF REQUEST LIST)
0.1 PER-CENT ERROR, END OF ERROR LAW)

EXAMPLE [NPUT NO. 3

LINEARIZE ALL MATERIALS ON AN ENDF/B TAPE TO WITHIN AN ACCURACY
OF 0.5 PER-CENT (0.005 AS A FRACTION). IN THIS CASE YOU NEED NOT
SPECIFY THE MAT, MF, MT RANGES. :

READ THE ENDF/B DATA FROM ¥ENDFB6¥ZA092238 AND WRITE THE ENDF/B
DATA TO ¥ENDFBB¥L |NEAR¥ZA092238.

IN THIS CASE THE FOLLOWING 6 INPUT LINES ARE REQUIRED
(MAT, 1.0E-10 BARNS, THIN)

¥ENDFBE¥ZA092238
¥ENDFBG¥L | NEAR¥ZA092238

(RETRIEVE ALL DATA, END REQUEST LIST)
(END OF ERROR LAW)

NOTE THAT IN THIS CASE IF THE INPUT HAD SPECIFIED AN EQU}VALENT
ENERGY DEPENDENT ERROR LAW BY GIVING A NUMBER OF ENERGY POINTS
AT EACH OF WHICH THE ERROR 1S 0.5 PER-CENT THE PROGRAM WOULD TAKE
LONGER TO RUN (I.E., ONLY USE AN ENERGY DEPENDENT ERROR LAW WHEN
IT 1S NECESSARY). '

EXAMPLE INPUT NO. 4

IN ORDER TO LINEARIZE ALL MATERIALS ON AN ENDF/B TAPE TO THE
STANDARD OPTION OF 0.1 PER-CENT IT IS ADEQUATE TO INPUT A SET
OF COMPLETELY BLANK LINES WHICH WILL AUTOMATICALLY INVOKE ALL
OF THE STANDARD OPT]ONS.

LEAVE THE DEFINITION OF THE FILENAMES BLANK -~ THE PROGRAM WILL
THEN USE STANDARD FI|LENAMES.

IN THIS CASE THE FOLLOWING THREE [NPUT LINES ARE REQUIRED -

5.00000-03

B-4
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¢

c ~ {(MAT, 1.0E-10 BARNS, THIN)
¢ USE DEFAULT FILENAME = ENDFB. IN)

C USE DEFAULT FILENAME = ENDFB.OUT)

C RETRIEVE ALL DATA, END REQUEST LIST)

E 0.1 PER-CENT ERROR, END OF ERROR LAW)

C
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PROGRAM RECENT

WRITTEN BY DERMOTT E. CULLEN
UNIVERSITY OF CALIFORNIA
tAgSENCE L{VERMORE NATIONAL LABORATORY
P.0. BOX 808
LIVERMORE, CA 94550
U.S.A

TELEPHONE 510-423-7359
E. MAIL  CULLENT@LLNL.GOV

1/0 FILES
INPUT FILES
UNIT DESCRIPTICN

2 INPUT LINE (BCD — 80 CHARACTERS/RECORD)
10 ORIGINAL ENDF/B DATA (BCD - 80 CHARACTERS/RECORD)

OUTPUT FILES
UNIT DESCRIPTION

3 OQUTPUT REPORT (BCD — 120 CHARACTERS/RECORD)
11 FINAL ENDF/B DATA (BCD - 80 CHARACTERS/RECORD)

SCRATCH FILES
UNIT DESCRIPTION

12 SCRATCH FILE FOR DATA RECONSTRUCTED FROM RESONANCE
PARAMETERS (BINARY — 100200 WORDS/RECORD)

14  SCRATCH FILE FOR COMBINED FILE 2 AND 3 DATA
(BINARY — 40080 WORDS/RECORD)

OPTIONAL STANDARD FILE NAMES (SEE SUBROUTINE FILEIO)
UNIT FILE NAME

2  RECENT. INP
RECENT.LST
ENDFB, iN
ENDFB. QUT
ESCHATCH;
SCRATCH

INPUT CARDS
LINE COLS. FORMAT DESCRIPTION

1 1-11 111 RETRIEVAL CRITERIA (O=MAT, 1=ZA)

THIS OPTION DEFINED WHETHER COLUMNS 1-22 OF
SUBSEQUENT INPUT CARDS SHOULD BE INTERPRETED
TO BE MAT OR ZA RANGES.

12-22  E11.4 FILE 2 MINIMUM ABSOLUTE CROSS SECTION
(IF 1.0E=10 OR LESS IS INPUT THE PROGRAM
WILL USE 1.0E-10)

23-33 [11  TREATMENT OF REACTIONS FOR WHICH BACKGROUND
CROSS SECTION 1S NOT GIVEN. -
=0 — IGNOR (I.E. NO OQUTPUT)
= 1 — QUTPUT RESONANCE CONTRIBUTION.
THIS OPTION 1S USEFUL WITH PARTIAL EVALUATION
(E.G. ENDF/B-V DOSIMETRY LIBRARY)} WHERE ONLY
ONE OR MORE OF THE REACTIONS ARE OF ACTUAL
INTEREST.
WARNING. .. THE USE OF THIS FIELD HAS BEEN
CHANGED. THIS FIELD WAS PREVIOUSLY USED TO
DEFINE THE PRECISION OF THE CALCULATION AND
%HgPUT. THE FORMER DEFINITION OF THIS FIELD

SN — O W

1
1
1
1

lplalelelelalalelelelelelelelalelelelylelslelalalelelaislalelalalelelslelalalaleolalelvlslelvlelelelelelslelololelalelelelelelealelatele e lele e fe e Tote!
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MINIMUM ENERGY SPACING FLAG
=0 - 6 DIGIT MINIMUM ENERGY SPACING.
"STANDARD 6 DIGIT E11.4 QUTPUT.
1 - 9 DIGIT MINIMUM ENERGY SPACING.
STANDARD 6 DIGIT E11.4 QUTPUT. -
2 - 9 DIGIT MINIMUM ENERGY SPACING.
VARIABLE 9 DIGIT F FORMAT. QUTPUT.
FROM EXPERIENCE |T HAS BEEN FOUND THAT
FAILURE TO SET THIS OPTION TO 2 CAN RESULT
IN LARGE ERRORS IN THE FINAL DATA. THEREFCRE
INTERNALLY TH!S OPTION IS SET T0 2. -
34-44 111 OPERATING MODE
= 0 — CACULATE. MINIMUM OUTPUT LISTING
= 1 - CACULATE. LiST ALL RESONANCE PARAMETERS
= 2 — EDIT MODE. NO CALCULATION. LIST ALL . -
RESONANCE PARAMETERS.
NOTE, -THE EDIT MODE (=2) 1S THE SUGGESTED
MODE 70O FIRST-TEST THE CONSISTENCY OF -THE
EVALUATED DATA, BEFORE RECONSTRUCTING CROSS
SECTIONS (SEE, COMMENTS ABOVE).
45-55 111 THIS OPTION IS NO LONGER USED. THE PREVIOUS
DEFINITION OF THIS OPTION WAS—DISTANT
RESONANCE TREATMENT.
. =0 - EXACT : -
= 1 - LINEAR RATIO QVER SUBINTERVAL
= 2 — LINEAR RATIO OVER INTERVAL -
ALL RESONANCES ARE TREATED EXACTLY IN THIS
VERSION OF THE CODE.

56-66 11 MONITOR MODE SELECTOR ) _

= 0 — NORMAL OPERATION

= 1 — MONITOR PROGRESS OF RECONSTRUCTION OF

FILE 2 DATA AND COMBINING FILE 2 AND
FILE 3 DATA. EACH TIME A PAGE OF DATA
POINTS IS WRITTEN TO A SCRATCH FILE
PRINT OUT THE TOTAL NUMBER OF POINTS
ON SCRATCH AND THE LOWER AND UPPER
ENERGY LIMITS OF THE PAGE (THIS OPTION
MAY BE USED IN ORDER TO MONITOR THE
EXECUTION SPEED OF LONG RUNNING JOBS).
2 1-60 A60 ENDF/B INPUT DATA FILENAME = -
(STANDARD OPTION = ENDFB. IN)
3 160 AB0 ENDF/B QUTPUT DATA FILENAME
(STANDARD OPTION = ENDFB. OUT)
4N 1-11 | MINIMUM MAT OR ZA {s&e COLS. LINE 1
1222 | MAXIMUM MAT OR ZA (SEE COLS. 1 11 LINE 1
UP TO 100 MAT OR ZA RANGES MAY BE SPECIFIED,
ONE RANGE PER LINE. THE LiST IS TERMINATED
BY A BLANK LINE. IF THE THE UPPER LIMIT OF
ANY REQUEST 1S LESS THAN THE LOWER LIMIT THE
UPPER LiMIT WILL BE SET EQUAL TO THE LOWER

LIMIT. IF THE FIRST REQUEST LINE IS BLANK IT
WILL TERMINATE THE REQUEST LIST AND CAUSE ALY
DATA TO BE RETRIEVED. (SEE EXAMPLE |NPUT)
LOWER ENERGY LIMIT FOR PROCESSING. . -
UPPER ENERGY LIMIT FOR PROCESSING.

*THE LOWER AND UPPER ENERGY LIMITS MUST BE
ZERO, COR BLANK, UNLESS YOU WISH TO ONLY
PROCESS A PORTION OF RESONANCE REGIONS.

*THESE ENERGY LIMITS ARE ONLY READ FROM THE
FIRST MAT/ZA REQUEST LINE

*|F BOTH ARE ZERO (OR BLANK) THE ENTIRE
RESONANCE REGION FOR EACH MATERIAL WILL BE
PROCESSED .

*|F LIMITS ARE INPUT ONLY THAT PORTION OF THE
RESONANCE REGION FOR EACH MATERIAL WHICH
I.IES BETWEEN THESE LIM!ITS WILL BE PROCESSED

*BE'FH (1) nsmucnons ABOVE BEFORE USING THIS

E11.4 ENERGY FOR FILE 2 ERROR LAW g SEE i

JE—
Y

23-33
34-44

M
—
—
e

VARY  1-11
12-22 E11.4 ERROR FOR FILE 2 ERROR LAW ngﬂngS

NOTE, THIS VERSION OF THE PROGRAM DOES NOT THIN THE COMBINED FILE
FILE 2 + 3 DATA. AS SUCH THE ERROR LAW FOR COMBINING FILE 2 + 3
gEéﬁTRESS REQUIRED IN EARLIER VERSIONS OF THIS CODE ARE NO LONGER

B-7
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ENDFB. IN
ENDFB. QUT

THE FILE 2 ERROR LAW MAY BE ENERGY INDEPENDENT (DEFINED BY A
SINGLE ERROR) OR ENERGY DEPENDENT (DEFINED BY UP TO 20 ENERGY,
ERROR PAIRS). FOR THE ENERGY DEPENDENT CASE LINEAR INTERPOLATION
WILL BE USED TO DEFINE THE ERROR AT ENERGIES BETWEEN THOSE AT
WHICH THE ERROR IS TABULATED. THE ERROR LAW 1S TERMINATED BY A
BLANK LINE. IF ONLY ONE ENERGY, ERROR PAIR IS GIVEN THE LAW WILL
BE CONSIDERED TO BE ENERGY INDEPENDENT. |F MORE THAN ONE PAIR

IS GIVEN IT BE CONSIDERED TO BE ENERGY DEPENDENT (NOTE, THAT
FOR A CONSTANT ERROR THE ENERGY INDEPENDENT FORM WILL RUN FASTER.
HOWEVER, FOR SPECIFIC APPLICATIONS AN ENERGY DEPENDENT ERROR MAY
BY USED TO MAKE THE PROGRAM RUN CONSIDERABLE FASTER).

ALL ENERGIES MUST BE IN ASCENDING ENERGY ORDER. FOR CONVERGENCE
OF THE FILE 2 RECONSTRUCTION ALGORITHM ALl THE ERRORS MUST BE
POSITIVE. IF ERROR IS NOT POSITIVE IT WILL BE SET EQUAL TO THE
STANDARD OPTION (CURRENTLY 0.001, CORRRESPONDING TO 0.1 PER-CENT).
IF THE FIRST LINE OF THE ERROR LAW IS BLANK T WILL TERMINATE THE
ERROR LAW AND THE ERROR WILL BE TREATED AS ENERGY INDEPENDENT,
EQUAL TO THE STANDARD OPTION (CURHENTLY 0.1 PER—CENT) SEE
EXAMPLE INPUT 4.

EXAMPLE INPUT NO. 1

CONSIDER ALl URANIUM [SOTOPES AND TH-232. CONSIDER CROSS SECTIONS
WHICH ARE LARGER THAN 1.0E-8 BARNS IN ABSOLUTE VALUE. ONLY OUTPUT
REACTIONS FOR WHICH A BACKGROUND IS GIVEN. LIST ALL PARAMETERS AND
CALCULATE CROSS SECTIONS. MONITOR THE EXECUTION PROGRESS OF THE
PROGRAM. BETWEEN O AND 100 EV USE 0.1 PER-CENT ACCURACY. BETWEEN
100 EV AND 1 KEV VARY THE ACCURACY FROM 0.1 TO 1 PER—CENT ABOVE

1 KEV USE 1 PER-CENT ACCURACY.

EXPLICITLY SPECIFY THE STANDARD FILENAMES.
THE FOLLOWING 11 INPUT CARDS ARE REQUIRED.
1 1.00000-08 o 1 o0 1

92000 92999
90232 EUPPEH LIMIT AUTOMATICALLY SET TO 90232)
END REQUEST LIST)

.00000+ O 1.00000-03
.00000+02 1.00000-03
.00000+03 1.00000-02
.00000+09 1.00000-02

' (END FILE 2 ERROR LAW)
EXAMPLE INPUT NO. 2

CONSIDER ALL URANIUM ISOTOPES AND TH-232. CONSIDER CROSS SECTIONS
WHICH ARE LARGER THAN 1.0E-8 BARNS IN ABSOLUTE VALUE. ONLY OQUTPUT
REACTIONS FOR WHICH A BACKGROUND 1S GIVEN, CROSS SECTIONS WILL BE
CALCULATED, BUT PARAMETERS WILL NOT BE LISTED. THE PROGRESS OF THE
PROGRAM WILL NOT BE MONITORED. USE 0.% PER-CENT ACCURACY FOR ALL
ENERG!ES. SINCE 0.1 PER-CENT |S THE STANDARD OPTION FOR THE ERROR
LAW THE FIRST ERROR LAW LINE MAY BE LEFT BLANK.

LEAVE THE DEFINITION OF THE FILENAMES BLANK — THE PROGRAM WILL
THEN USE THE STANDARD FILENAMES.

THE FOLLOWING 7 INPUT CARDS ARE REQUIRED.
1 1.00000-08 0 -0 0 0

92000 92999

90232 éUPPER LIMIT AUTOMATICALLY SET TO 90232)
END REQUEST LIST)
(USE STANDARD OPTION FOR ERROR LAW)

EXAMPLE INPUT NO. 3

THE SAME AS EXAMPLE INPUT NO. 2, ONLY IN THIS CASE ONLY CALCULATE
CROSS SECTIONS OVER THE ENERGY RANGE 0.0t TO 0.1 EV - ACROSS THE
THERMAL ENERGY RANGE. NOTE, THE ONLY DIFFERENCE BETWEEN THE INPUT
PARAMETERS [N THIS CASE AND IN EXAMPLE NO. 2, IS THAT ON THE
SECOND INPUT LINE WE HAVE ADDED THE ENERGY RANGE 0.01 TO 0.1 EV.

B-8
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USE ¥PREPRO94¥L INEAR¥ENDFB.OUT AS INPUT AND ENDFB.CUT AS QUTPUT -
SINCE ENDFB.OUT 1S THE STANDARD OUTPUT FILENAME THE NAME CAN BE
EITHER INCLUDED IN THE INPUT OR LEFT BLANK.

THE FOLLOWING 7 INPUT CARDS ARE REQUIRED.

1.00000-08 0 0 0o 0
¥PREPRO94¥.. INEAR¥ENDFB. CUT s
ENDFB. OUT N :
92000 92999 1.00000- 2 1.00000- 1 .
90232 UPPER LIMIT AUTOMATICALLY SET TO 90232)

END REQUEST LIST)
USE STANDARD OPTION FOR ERROR LAW)

EXAMPLE INPUT NO. 4

RECONSTRUCT ALL DATA. OUTPUT ALL REACTIONS, REGARDING OF WHETHER
OR NOT THERE IS A BACKGROUND CROSS SECTION. DO NOT MONITOR THE
PROGRESS OF THE PROGRAM. RECONSTRUCT CROSS SECTIONS TO 1 PER-CENT
ACCURACY. USE ¥ENDFBG¥L |NEAR¥ZA092238 AS INPUT AND
¥ENDFBG¥RECENT¥ZA092238 AS QUTPUT.

THE FOLLOWING 6 INPUT CARDS ARE REQUIRED.

0 0.0 1 0 0 0
¥ENDFBG¥ZA092238
¥ENDFBGY¥RECENT¥ZA092238
100000 2 (RETRIEVE ALL DATA, END REQUEST LIST)

(END FILE 2 ERROR_LAW)_ :
EXAMPLE [INPUT NO. 5

RECONSTRUCT ALL DATA. ONLY OUTPUT REACTIONS FOR WHICH A BACKGROUND
CROSS SECTION IS GIVEN. DO NOT MONITOR THE PROGRESS OF THE PROGRAM
RECONSTRUCT CROSS SECTIONS TO 0.1 PER-CENT ACCURACY. USE ENDFB. IN
AS INPUT AND ENDFB.OUT AS OUTPUT.

THIS CORRESPONDS TO USING ALL OF THE STANDARD OPTONS BUILT—IN TO
THE PROGRAM AND ALL INPUT CARDS MAY BE BLANK

IN THIS CASE THE FOLLOWING 5 INPUT CARDS ARE REOUIRED
(ZEROES ARE INDICATED ON THE FIRST LINE, BELOW, ONLY TO INDICATE
WHERE THE LINE IS. THE ACTUAL INPUT LINE CAN BE COMPLETELY BLANK).

00.0 0 0 0 0
USE STANDARD INPUT FILENAME = ENDFB. IN)
USE STANDARD QUTPUT FILENAME = ENDFB.OUT)
RETRIEVE ALL DATA, END REQUEST LIST)
0.1 ERROR, END FiLE 2 ERROR LAW)

COOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOO0OOCOOOOOOOOOOOMOO0O0
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PROGRAM S|1GMA1

WRITTEN BY DERMOTT E. CULLEN
UNIVERSITY OF CALIFORNIA

LAWRENCE LIVERMORE NATIONAL LABORATORY

L-59
P.0. BOX 808
LIgEﬁMORE, CA 94550

TELEPHONE
E. MAIL

U.S. A
510-423-7359
CULEENT@LLNL. GOV

REPORT UCRL~50400, VOL. 17, PART B (1979)

LAWRENCE L[VERMORE LABORATORY

INPUT FILES

UNIT DESCRIPTION

2 INPUT CARDS (BCD - 80 CHARACTERS/RECORD)
10 ORIGINAL ENDF/B DATA (BCD - 80 CHARACTERS/RECORD)

OUTPUT FILES

UNIT DESCRIPTION

3 OUTPUT REPORT (BCD ~ 120 CHARACTERS/RECORD)
11 FINAL ENDF/B DATA {(BCD - 80 CHARACTERS/RECORD)

SCRATCH FILES
UNIT DESCRIPTION

12 SCRATCH FILE FOR BROADENED DATA
(BINARY — 63000 WORDS/RECORD — DOUBLE PRECISION

42000 WORDS/RECORD — SINLGE PREC!SION

OPTIONAL STANDARD FILE NAMES (SEE SUBROUTINE FILEIQ)

UNIT FILE NAME
2 SIGMAL. INP
3 SIGMA1.LST
10 ENDFB. IN

11 ENDFB.OUT
12 (SCRATCH)

INPUT CARDS
CARD COLS.

DESCRIPTION

T 1-1
12-22

SELECTION CRITERIA (O=MAT, 1=ZA)

MONITOR MODE SELECTOR

0 — NORMAL OPERATION

1 - MONITOR PROGRESS OF DOPPLER BROADENING OF DATA.
EACH TIME A PAGE OF DATA POINTS IS WRITTEN TO
THE SCRATCH FILE PRINT OUT THE TOTAL NUMBER OF
POINTS ON SCRATCH AND THE LOWER AND UPPER
ENERGY LIMITS OF THE PAGE (THIS OPTION MAY BE
USED IN ORDER TO MONITOR THE EXECUTION SPEED
OF LONG RUNNING JOBS).

KELVIN TEMPERATURE

MINIMUM CROSS SECTION OF INTEREST

(DEFAULT VALUE = 1.0E-10 BARNS).

ENDF/B INPUT DATA FILENAME

(STANDARD OPTION = ENDFB. IN)

ENDF/B OUTPUT DATA FILENAME

(STANDARD OPTION = ENDFB.OUT)

LOWER MAT OR ZA LIMIT

UPPER MAT OR ZA LIMIT

UP TO 100 MAT OR ZA RANGES MAY BE SPECIFIED, ONE

RANGE PER CARD. THE LIST OF RANGES 1S TERMINATED BY

B-10
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A BLANK CARD. {F THE UPPER LIMIT IS LESS THAN THE
LOWER LIMIT THE UPPER LIMIT WILL BE SET EQUAL TO THE
LOWER LIMIT. IF THE FIRST REQUEST CARD IS BLANK IT
WILL TERMINATE THE LIST OF REQUESTS AND CAUSE ALL
DATA TO BE RETRIEVED (SEE EXAMPLE INPUT).
VARY 1-11 ENERGY FOR ERROR LAW

12-22 ERROR FOR ERROR LAW .
THE ACCEPTABLE LINEARIZING ERROR CAN BE GIVEN AS AN
ENERGY DEPENDENT FUNCTION SPECIFIED BY UP TO 20
(ENERGY, ERROR) PAIRS AND LINEAR INTERPOLATION
TABULATE POINTS. ENERGIES MUST BE IN ASCENDING ORDER.
THE ERROR LAW 1S TERMINATED BY A BLANK CARD. |F THE
FIRST ERROR LAW CARD IS BLANK |T WILL TERMINATE THE
ERROR LAW AND THE ERROR WILL BE TREATED AS ENERGY
INDEPENDENT, EQUAL TO ZERO, WHICH INDICATES THAT THE
BROADENED DATA SHOULD NOT BE THINNED.

EXAMPLE INPUT NO. 1

BROADEN ALl URANIUM 1SOTOPES AND THORIUM-232 TO 300 KELVIN. FROM

0 TO 100 EV THIN OUTPUT DATA TO 0.1 PER-CENT ACCURACY. FROM 100 EV
TO 1 KEV VARY THE ERROR BETWEEN 0.1 AND 1 PER-CENT. ABOVE 1 KEV
USE 1 PER-CENT ACCURACY.

EXPLICITLY SPECIFY THE STANDARD FI]LENAMES.

THE FOLLOWING 11 CARDS ARE REQUIRED

1 0 3.00000+ 2

NDFB. IN
NDFB. OUT

92000 92999
90232 EUPPEH LIMIT WILL AUTOMATICALLY BE DEFINED)
BLANK CARD INDICATES END OF REQUEST LIST)

. 00000+ 0O 1.00000-03
.00000+ 2 1.00000-03
.00000+ 3 1.00000-02
. 00000+ 9 1.00000-02

{BLANK CARD INDICATES END OF ERROR LAW)
EXAMPLE [NPUT NO. 2

BROADEN ALL DATA TO 300 KELVIN AND DO NOT THIN THE BROADEN DATA.
ALL OF THE STANDARD OPTION MAY BE INVOKED MERELY BY SPECIFYING
EEELEE%VéEAﬁEMPERATUHE ON THE FIRST CARD. ALL OTHER FiELDS MAY

LEAVE THE DEFINITION OF THE FILENAMES BLANK — THE PROGRAM WiLL
THEN USE STANDARD FILENAMES.

THE FOLLOWING 5 CARDS ARE RECQUIRED
3.00000+ 2
USE STANDARD FILENAME = ENDFB. IN)
USE STANDARD FILENAME = ENDFB.OUT)
RETRIEVE ALL DATA, TERMINATE REQUEST LIST)
0.0 ALLOWABLE ERROR, TERMINATE ERROR LAW)
EXAMPLE iNPUT NO. 3
THE SAME AS ABOVE, ONLY DEFINE THE MINIMUM CROSS SECTION OF
%NEER?S{ TO BE 1.0E-30 BARNS (INSTEAD OF THE DEFAULT VALUE OF

READ ENDF/B DATA FROM ¥ENDFBG¥RECENT¥ZA092238 AND WRITE ENDF/B
DATA TO ¥ENDFB¥S!GMA1¥ZA092238

THE FOLLOWING 5 CARDS ARE REQUIRED
3.00000+ 2 1.00000-30

¥ENDFBGYRECENT¥ZA092238
¥ENDFBGYS | GMAT¥7A092238

ERETRIEVE ALL DATA, TERMINATE REQUEST LIST)
0.0 ALLOWABLE ERROR, TERMINATE ERROR LAW)




PNC TJ9660 98 — 001
FeB-4 NJOYQAD A 1 BV 2 — b OREREHBAE AN =27 N

<<njoy description

njoy nuclear cross section processing system
version 91.114 — 29 oct 94 T

® X %%
RO

nioy is a system of processing modules intended to convert
evaluated nuclear data in the endf format into forms useful
for practical applications.

reconr...reconstruct pointwise cross sections from endf/b
resonance parameters and interpolation schemes.

broadr...doppler broaden and thin pointwise cross sections.

unresr...compute effective pointwise self-shielded cross
sections in the unresolved energy range.

heatr...compute heat production cross sections (kerma)
and damage energy production.

thermr...generate neutron scattering cross sections and
point-to-point scattering kernels in the thermal range
for free or bound atoms.

groupr...generate self-shielded multigroup cross sections and
group—to—group scattering and photon production matrices.

gaminr...compute multigroup photon interaction cross sections,
scattering matrices, and heat production.

errorr...construct multigroup covariance matrices.
covr...process covariance data from errorr

moder. ..convert between endf/b standard coded mode and the
njoy blocked binary mode.

difr...output and plot multigroup data for discrete ordinates
transport codes.

cceer. .. format multigroup data into the cccc standard
interface files isotxs, brkoxs, and dlayxs.

matxsr...convert multigroup data into the comprehensive matxs
cross section interface format.

resxsr...prepare a ccec-like file of pointwise resonance
cross sections for thermal flux calculations

acer...prepare library for the los alamos continuous energy
morite—carlo code mcnp.

powr...convert multigroup data into libraries for the thermal
powr reactor codes epri-cel! and epri-cpm.

wimsr...convert multigroup data into libraries for the
reactor assembly codes wims—-d or wims-e.

plotr...plot endf, pendf, gendf, or exp. cross sections,
distributions, or matrices.

viewr...view plots from plotr, dtfr, covr, etc. in postscript

mixr...mix file 3 cross sectjons (for example, to make
elemental cross sections) for plotting, stc.

purr...generate unresclved-resonance probability tables
for the mcnp monte carlo code

COOO0O00O0OO00O0DO000000000000000000000000000000000a0000000N00000000000000000

R FEREEREXEEREEEFERRTERERRRRELEEEEFERREEFEXLEERRETET LR RRREXEXELERDRDEERREREX LR
R R R L A A AR R A B A AL R R R R R R RN E L E E R EEE E

leapr...generate s{alpha,beta) for thermal moderators
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c * each module is a separate segment or overlay. the main *
c * program controls the order in which modules are used and ¥
c : contains the utility subroutines used by all modules. :
c .

<<njoy input
c :—-—input specifications (free format) :
c
¢ * cardl input option *
c # iopt 0 for card input and full output. *
c # 1 for terminal input with short output on terminal *
c * card2 : *
c # iverf endf/b version number (3 thru 6 only) ¥
c * card 3 : *
c * mopt six character module name, e.g. reconr. the *
c * string may also be delimited by *, e.g., *reconr*, *
c # repeat mopt for each module desired, and use *
c : stop or *stop* to terminate program. . :
p ) . e : _
c * soe the comments at the start of each module for *
c * jts specific input instructions. ' x
¢ ¥ k.
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<<reconr description

reconstruct pointwise cross sections

resonance cross sections are calculated using the methods of
resend, with modifications to the method of generating the
energy grid and the method of combining resonance and
background cross sections.

this program generates an energy grid which is the union of
an input grid (if any), the resonance energies (if any), and
the energies of cross sections in mf3 and mf13 (or mf235.
the pointwise cross sections are then computed on this grid
and pocints are added so that the resonance cross sections and
any cross sections represented by non-linear interpolation
are reproduced within a specified tolerance by |inear inter-
polation. psi—chi reconstruction can be used i desired.
sections which are not cross sections (mu,nu) and photon
multiplicities {mf12) are not processed. redundant reactions
are reconstructed to be the sum of their parts. the pendf
tape contains point cross sections in mf3 and mf13 (or mf23)
and a description of the processing in mf1. the mfl diction-
ary 1s updated. the ¢l and c2 fields of the second card in
mfl contain the temperature and reconstruction tolerance
respectively. an mf2 appropriate to no resonance parameters
is constructed with the potential scattering length added.
if unresoived parameters are present, the infinitely dilute
cross sections are computed on a special energy grid chosen
to preserve the required interpolation properties. this
. table is added to the pendf tape using a special format in
mf2/mt152, and the table is also used to compute the
uresolved contributions in mf3. this allows resolved
resonance cross sections which overlap the resolved range
to be recovered by subtraction,

OOGOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOO
KE R KRR KRR KRR KN KRR R R RN R B KRR REER R EE
FEEREREELEREFERREETEHE SRR EERNRRRRX

econr input
—input specifications (free format)

<<

—

card 1 :
nendf unit for endf/b tape
npend unit for pendf tape

card 2
|abel 66 character label for new pendf tape
delimited with *, ended with /.
card 3
mat material to be reconstructed
ncards number of cards of descriptive data for new mf1
(defaul t=0.)
ngrid number of user energy grid points to be added.
(default=0.)
card 4
err fractional reconstruction tolerance used when

resonance—integral error criterion (see errint)
is not satisfied.

tempr reconstruction temperature {(deg kelvin)
(default=0.)

ndigit no. significant digits (default=7)

errmax  fractional reconstruction tolerance used when

: resonance—integral error criterion is satisfied

(errmax.ge.err, default=20.%err)

errint  maximum resonance-integral error {in barns)

per grid point (defaul t=err/10000)

(note: the max cross section difference for
linearization, errlim, and for reconstruction,
errmin, are also tied to errint. to get maximum
accuracy, set errint to a very small number.
for economical production, use the defaults.)

card 5
cards ncards of descriptive comments for mi451
46 each card delimited with *, ended with /.
car

encde users energy grid points
cards 3, 4, 5, 6 must be input for each material desired

E X EF R R EEEEERET XK R TR R E R R RERERER RN
FEEXREEEEETEFTEXEEERERERERXEEEXFEELEEEEEERF®

OQOO00O0OOO0OO00000000000Q0O00O0OC0O00O0Q0O0000
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<<br2adr description

doppler broaden and thin neutron point cross sections

a modified version of the kernel broadening method developed
for sigmal (d.e.cullen, |Ini} is used. -cross sections

for low threshold reactions are unionized on the grid of the
total cross section, then broadened and thinned in parallel.
high threshold reactions are not broadened. the total and
and nonelastic are reconstructed to equal the sum of parts.

the output energy grid for broadened cross sections is
constructed adaptively (as in reconr) so that the results
represent the trus function within the given tolerance.
energy values are either removed from the original grid, or
new values are added between the original points. thus, a
given energy range can have more or fewer points than the
original energy grid.

for high temperatures and low energies where the original
sigmal breaks down, a new direct expansion of the doppler
integral is used.

the resuits are writien out in pendf format with each
temperature represented as a different mat. dictionaries
are corrected to refiect the effects of thinning.

QOO0 O0O00000000000O0O000O0
EEKERRERERTEERNTETEEREXREEEX X
R L R E R E E E R R O A ey e e 1

<<broadr input )
*___jnput specifications (free format)

nin input pendf tape
nout output pendf tape

*
*®

s

*

&

* matl material to be processed

* ntemp2 number of final temperatures (maximum=10)

® istart restart (0 no, 1 yes, default 0)

* istrap bootstrap (0 no, 1 ves, default 0)

* temp] starting temperature from nin (defaul t=0.k)

* card 3

® errthn  fractional tolerance for thimning

* thnmax max. energy for broadening and thinning

* (defaul t=1 mev)

#* errmax  fractional tolerance used when integral criterion
* is satisfied {(same usage as in reconr)

* {errmax.ge.errthn, defaul t=20%errthn)

* errint  parameter to control integral thinning

* (usage as in reconr) {defau!t=errthn/10000}

* set very small to turn off integral thinning.

® (a good choice for the convergence parameters

* errthn, errmax, and errint is the same set of

: values used in reconr)

*
¥
%
E
Y
*

tegp2 final temperatures (deg kelvin)

matl next mat number to be processed with these
parameters. terminate with matl1=0.

——input options

the output tape will contain the ntemp2 final temperatures
specified. it is necessary to have templ.le.temp2(1).
if tempZ.eq. templ, the data will be thinned only.

]

£

£

%

&

* restart continue broadening an existing pendf tape. all

* temperatures ate copied through templ. additional
* final temperatures are added by starting with the
: data at templ.

*
£
b3
¥

bootstrap if bootstrap is not requested, each final tempera-
ture is generated by broadening directly from
templ to temp?, if bootstrap is requested, each
final temperature is broadened from the preceding

QOOO00O0000000000000Q00000CO0O000O00R0O0O00O000O0O00CO0
¥ K K E R KR KRR R KKK N EERERERERFEEEREXREREEER KRR KRR
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temperature. this option is faster due to the
thinning in the previous step. however, errors
accumul ate.

thnmax the upper limit for broadening and thinning is the
lowest of the input value of thrmax, the lowest
reaction threshoid, or the start of the unresolved
range. ‘if there is resolved-unresolved overlap,
the overlap region is included in the broadening.
a negative value of thnmax will override the .
resolved and threshold limits. - This allows the
first few threshold reactions to be broadened if
desired. the magnitude of thrmax must be chosen
to keep the number of broadenable reactjons less
than or equal to the maximum of ntt (10). '

QOOO0O0O0000O00000O00O0OO0
FE X R ER TR R RN RER

R R R P
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<<unresr description

PO Cx
c : compute unresolved resonance cross-sections :
c * the method of etox is used to compute self-shieided x
c * unresolved resonance cross-sections on the energy grid of *
c * the unresolved parameters. subsequent interpolation is *
c * to be on the cross-sections and not on the parameters. *
c * additional energy grid poinis are added at guarter lethargy *
c * intervals if only three or fewer grid points are found. *
c I the accurate hwang quadrature set is used for the integrals. .: :
c
e - - sttt et et e e e
<<unresr input .
c :-——input specifications (free format)— :
c N o
c * card 1 . : L
c ¥ npendf unit for endf/b tape *
c * nin unit for input pendf tape E
c ¥ nout unit for output pendf tape *
c * card 2 *
c *  matd material to.be processed *
c *  ntemp no. of temperatures 510 max #
c *  nsigz  no. of sigma zeroes (10 max : *
¢ * jprint print option (O=min, l=max) (default=0) *
c * card 3 . *
c ¥ temp temperatures in kelvin (inciuding zero) *
c * card 4 *
C ¥ sigz sigma zero values (including infinity) *
c * cards 2, 3, 4 must be input for each material desired *
c : matd=0/ terminates execution of unresr. :
c
c * kokok
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<<heatr description

compute heating kerma (klnetlc energy re!ease in materlal)
and radiation damage energy production

the prompt kerma is computed pointwise on the grid of the
total cross section from the input pendf tape and written
onto the output pendf tape at infinite dilution using the

300 series of mt numbers. all temperatures on the input pendf
tape for the desired material are processed. the dictionary
is revised. reaction g values are obtained from the endf/b
tape unless the user enters his own value. partial kermas
can be requested for self-shielding calculations or other
purposes. the code uses the energy balance method where
photon files are available and deposits all photon energy
local ly when files are not available. this assures
consistency between neutron heating and energy deposition by
subsequent photon interactions. an exception is made for
capture where recoil is computed by momentum conservation.
photon files are used to estimate the average photon momentum
when available. a diagnosiic message is printed if the
momentum calculation leads to a significant error in

energy conservation.

if desired, the energy-balance kerma factors can be compared
with conservative kinematic limits {set iprint=2).
a plot fite for viewr can be automatical ly prepared.

damage energy is computied using the lindhard electronic
screening damage function with a 25 ev displacement

* threshold.
<<heatr input

COOO0000000O0000000C00DDODOOOOO000O0
¥k R KRR KRR R RN P K ENRERERRERR RN
**-J(-******************lﬂ-*******

c :———Input specifications (free format) :
c

c * card 1 *
c * nendf unit for endf/b tape ®
c * nin unit for input pendf tape *
c * noutt unit for output pendf tape *
c * nplot unit for graphica! check output *
c * card 2 *
c * matd material to be processed *
c *  npk number of partial kermas desired {default=0) *
c * nga number of user q values (default=0) *
c * ntemp number of temperatures to process *
c * (default=0, meaning all on pendf) *
c * local (/1=gamma rays transported/deposited locally *
¢ * {defaul t=0) *
c ¥ jprint print (0 min, 1 max, 2 check) {(default=0) *
c * card 3 for npk gt 0 only *
c * mtk mt numbers for partial kermas desired *
c * total (mt301) will be provided automatically. *
c * partial kerma for reaction mt is mt+300 *
c * and may not be properly defined unless *
C. * a gamma file for mt is on endf tape. *
c * special values allowed— *
c * 303 non-elastic (all but mt2) *
c * 304 inelastic (mtb1 thru 91) *
c * 318 fission (mt18 or mt19, 20, 21, 38) *
c * 401  disappearance {(mt102 thru 1205 *
c & 443  total kinematic kerma (high !imit) *
c * damage energy production values— *
c * 444  total *
¢ ® 445 elastic (mt2) *
¢ * 446  inelastic (mt51 thru 91) *
c ® 447 disappearance {mt102 thru 120) *
c * cards 4 and 5 for nga gt 0 only *
c * card 4 *
c * mta mt numbers for users g values *
c * card 5 *
c * ga user specified q values {(ev) *
c * (if ga.ge.99.e6, read in variable gbar *
c * for this reaction) *
c * card 5a variable gbar (for reactions with ga flag only) *
c * gbar tabl record glVlng qbar varsus e ?1000 words max) *
c xxxxxxxxxxxxxxxxxxxxxx b b B e 3 e b e o o A e b e o e e o o I
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generate neutron scattering cross sections and point-to-point
scattering kernels in the thermal range . . . _

add pointwise scattering cross sections and scattering
matrices to an existing pendf tape. cross sections are
added to mf3 and matrices are written in mf6 (using a
modified format). both using mtref for inelastic and
mtref+l for elastic (if any).

multiple scattering types (ie, h free and h in h20) can be
written on one pendf tape by using different values of mtref
for each thermr run. if data for one mtref is aiready on
the tape, it will be replaced with the new cross sections.
the energy grid for coherent scaitering is determined
adaptively so as to represent the sharp bragg edges to

a specified tolerance using |inear interpolation. the
secondary energy arid for inelastic scattering is also deter- *
mined adaptively. angular dependence is represented as
equally probable cosines. the initial energy grid is wired in*
{see egrid in calcem). a special projection interpolation
scheme is used in groupt to integrate this relatively
coarse grid.

*****************

current capabilities... .
1.) compute free-gas scattering matrices and normalize
to the elastic cross section on the old pendf tape.
2.) compute incoherent matrices from read-in
s(alpha,beta) data.
3.3 compute coherent scattering from hexagonal lattices.
4,) compute incoherent elastic scattering.

for endf 3 to 5 formats, the constants used for coherent
elastic, incoherent elastic, and short-collision-time calcu-
lations are obtained from internal data statements based on
the origina! general atomic report on the evaluations
(ga-8774 revised, endf-269, july 1978).

for endf6 format {ibraries, these constants are included
in the format.

COoOO0OO0O0QOOO000O0OO0O00OQO00O00O000C0000CO000OOC0OQ0OO0O000
X XKW R KR RR N KK R FEEREREE R RRRE R RR RN KRR R

Y K K KWK KRR AEEER RN

<<thermr input

c :———input specifications (free format) I
¢

c * card 1 *
c * nendf endf/b tape for mf7 data *
¢ * nin old pendf tape *
c & nout new pendf tape *®
c * card 2 *
c # matde material desired on endf tape #
c * matdp material desired on pendf tape #
c * nbin number of equi-probable angles *
c * ntemp nurber of temperaiures *
c * iinc inelastic options *
c * 0 none *
c * 1 compute as free gas *
c * 2 reserved *
c * 3 reserved *
c * 4 read s{a,b) and compute matrix *
c * icoh elastic options *
c * none *
c * 1 graphite *
c * 2 beryl | ium *
c * 3 beryllium oxide *
c * 11 palyethylene *
c * 12 h{zrh) *
c * 13 zr(zrh) *
c * hatom number of principal atoms #
c * nitref mt for inelastic reaction (201-250 only) *
c * iprint print cption (O=minimum, 1=maximum, ‘ *
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(for temperatures greater than 3000,
emax and the energy grid are scaled by
temp/300. free gas only.)

* 2=max. normal + intermediate results)
* {defaul t=0)

* card 3

* tempr temperatures (kelvin)

¥ card 4

* tol tolerance

: emax maximum energy for thermal treatment
*

*

&

ok % %% % %% %%%

COaQOO0O000O000
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<<groupr description

compute self-shielded group-averaged cross sections

produces self-shielded cross sections, neutron scattering
matrices, and photon production matrices. :scattering and
photon matrices may be self-shielded if desired (see init).
bondarenko weighting is normally used. optionally, the flux
can be computed for an infinite mixture of heavy absorber
and light moderator. delayed neutron data and thermal
scattering matrices are handled specially.

the integration over initial energy is handled in the same
way for all reaction types by using the integrand

feed*xsec*f lux .
feed is the source into final energy group gprime and - -
legendre order | from initial energy e (see getff). for
vectors, the feed is 1. or a yield (nubar, mubar). for two
body scattering, a center-of-mass gaussian integration is used
to obtain accurate results even for small legendre componsnts
of the group-to-group scattering. additional initial energy
quadrature points are added to infegrate the known polynomial
order of this feed function. - feed for tabulated continuum
reactions is computed exactly on the endf/b grid points and
then interpolated at e. a special projection interpolation
scheme is used for thermal matrices (see getaed). the feed
for analytic continuum reactions is exact. e

O 0000000000000 000A000C00000
B R KK KR KRR KRR KL KT FEEER T RE T RN
FEFERE X XL D LR R E R R R TR REEE R R RH

<<groupr input

——input specifications (free format)

*H0

cardl
nendf unit for endf/b tape
npend unit for pendf tape
ngoutl unit for input gout tape (default=0)
ngout? unit for output gout tape (default=0)
cardz2
matb material to be processed
matb [t 0 is a flag to add mts to and/or replace
individual mts on ngoutl. IR :

ign neutron group structure option
igg gamma group structure option
iwt weight function option

jord legendre order

ntemp number of temperatures
nsigz number of sigma zerces .
iprint long print_option (0/1=minimum/max imum)

{defaul t=1)
card3
title run label (up to 80 characters delimited by *,
ended with /? {default=blank)
card4
temp temperatures in kelvin
cardb

sigz sigma zero values (including infinity)

if ign=1, read neutron group structure (6a and 6b)

cardba

ngn number of groups
cardbh

egn ngn+1 group breaks (ev)

if igo=1, read gamma group structure (7a and 7b)

card/a

ngg number of groups
card/b

egg ngg+1 group breaks (ev)

weight function options (8a,8b,8c,8d)
cardBa flux calculator parameters (iwt.11.0 only)
ehi break between computed flux and bondarenko flux

B X KKK KR EFFEREREERENHFRREKERBERREREEREELEXENRE RN

0000000000000 00CO0O0000O00O0NOOOOONO0OOO0O00000
EE XXX EREERTRFFRFREEFFEERFRRREFREFFRHRTHEREREERXX
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QOO0 0OCOO0OOOCOOOOCOOO0000C000O000000000000000000000000000000000000000000000

sigpot
nf {max
ninwt

jsigz

alpha?
sam

beta
alpha3
gamna

cardgb
wght

cardBe
eb
th
ec

tc
card8d
ninwt

card?
mfd
mtd

card]Q
matd

FEXEXXEEEXETEHFRFEREEEEEELL R AR REXH*

n

(E.

SNOONPERWNN =2 OOWOSO DT & WY — l

R S U

&
[7a)

OO0 ~INA LB WN—=O

— —
—+

F R K EEKXEFEEREFE TR F R ERRELEETEEEEEEEEFEEE R KRR
U’l-hwl\)-—'li

——options for input variables

{must be in resolved range)

estimate of potential scattering cross section
max imum number of computed flux points

tape unit for new flux parameters {default=0)

index of reference sigma zero in sigz array

(defaul t=0)

aipha for admixed moderator {(def=o=none)
admixed moderator xsec in barns per absorber
atom (def=0=none)

heterogeniety parameter {def=0=none)

alpha for external moderator (def=0=none)
fraction of admixed moderator cross section in
external moderator cross section (def=0)

tabulated (iwt=1 or -1 only)

read weight function as tabl record.

end with a /.
analytic flux parameters (iwt=4 or -4 only)

thermal break (ev) -
thermal temperature (ev)
fission break (ev)

fission temperature (ev)

input resonance flux {iwt=0 only)
tape unit for flux parameters

file to be processed

section to be processed

mtname description of section to be processed
repeat for all reactions desired

mfd=0/ terminates this temperature/material.

next mat number to be processed
matd=0/ terminates groupr run.

meaning

arbitrary structure (read in)
csewg 23%9-group structure
lanl 30-group structure

anl 27-group structure

rrd 50-group structure

gam-i 68-group structure
gam—ii 100-group structure
laser—thermos 35-group structure
epri-cpm 69-group structure
lan! 187-group structure

lani 70-group structure
sand-ii 620-group structure
lanl 80-group siructure
eurlib 100-group structure
sand-iia 640-group structure
vitamin-e 174—-group structure
vitamin—-] 175-group structure

meaning

none
arbitrary structure (read in)

csewg 94-group structure

fanl 12-group siruciure

steiner 21-group gamma-ray structure
straker 22-group structure

lan} 48-group structure

ian]l 24-group structure

vitamin—c 36-group structure
vitamin—-e 38-group structure
vitamin-| 42-group structure

meaning

read in smooth weight funcfion

constant

1/e

1/e + fission spectrum + thermal maxwellian
epri-cel!l lwr
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c * 6 (thermal) — (1/e) — (fission + fusion) *
c * 7 same with t-dep thermal part *
c * 8 thermal--1/e—fast reactor—fission + fusion *
c * 9 claw weight function Sk
c * 10 claw with t-dependent thermal part *
c * 1 vitamin-e weight function (ornl-5505) *
c * 12 vit-e with t—dep thermal part .k
c * - compute flux with weight n *
c : 0 read in resonance flux from nirwt -:
c * mfd meaning X
c E 3 —_ . LW
c * 3 cross section or yield vector *
c * 5 fission chi by short-cut method *
c * 6 neutron-neutron matrix mf4{5) *
c ® 8 neutron-neutron mairix (mf6 *
c * 12 photon prod. xsec {photon yields given, mfi2} *
c #® 13 photon prod. xsec (photon xsecs given, mf13) *
c * 16 neutron—-gamma matrix {photon yields given) *
c * 17 neutron—gamma matrix (photon xsecs given) *
c * 18 neutron-gamma matrix (mf6) - . %
c * note: if necessary, mfd=13 will automatically change *
c * to 12 and mfd=16 will automatically change to 17 or 18.%
c * 21 proton production matrix_ (mf6) *
c * 22 deuteron production (mf6) .- *
c * 23 triton production (mf6) *
c * 24 he-3 production (mf6) L
¢ * 25 alpha production mfﬁg *
c * 26 residual nucleus (a>4) production (mf6 ®
c * 31 proton production matrix_(mf4) - : *
c * 32 deuteron production (mf4) *
c * 33 triton production (mf4) *
c * 34 he-3 production (mf4) L
c * 35 alpha production mf4; Lk
c * 36 residual nucleus (a>4) production (mf4) *
c * note: if necessary, mfd=21-26 will *
c * automatical iy change to 31-36. ®
c * 90+n radioactive nuclide production from nth *
c * subsection for mtd in file 9. *
c * 100+n radioactive nuclide production from nth #
c * subsection for mtd in file 10. - *
c * o - #
c * mtd meaning *
c * — . *
c # -1 process all mt numbers from the previous *
c * entry to n inclusive *
c * 221-250 reserved for thermal scattering *
c # 258 average lethargy ®
c : 259 average inverse velocity (m/sec) :
c

c : automatic reaction processing options :
c

c * 3/ do all reactions in file3 on input pendf *
I * 6/ do all matrix reactions in endf dictionary *
c * 13/ do al! photon production cross sections *
c * 16/ do all photon production matrices . *
c * 21/ do all proton production matrices - E
c * 22/ do all deuteron production matrices *
c ® 23/ do all triton production matrices *
c * 24/ do all he-3 production matrices *
c # 25/ do all alpha production matrices *
c : 26/ do all a>4 production matrices z
g ke ! % : S skok ¥ - 4 e o o g - ook
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<<gaminr description
esfenteske: §o e 2

compute multigroup photon cross sections

produce multigroup photon interaction cross sections

and heating kerma factors using endf/b cross sections

and coherent and incoherent form factors. initial energy
quadrature techiques are identical to those used in groupr.
secondary energy-angle guadrature is performed using gaussian
integration. : : I

CO0000000OGO0
% X % E B K
T N SRV

Q % % % ¥

aminr input
——input specifications (free format)

<<

cardl

nendf unit for endf/b tape

npend unit for pendf tape

ngaml  unit for ‘input ngam tape (default=0)
ngam2 unit for output ngam tape (default=0)
card2 :
matb material to be processed

input materials in ascending order

igg gamma group structure option -
iwt weight function option
lord legendre order
égrint print option (0/1=minimum/maximum) (default=1)
car :
title run label up to 80 characters (delimited by *,
ended with '
(iga=1 only
ngy number of groups
eqg ngg+1 group bounds (ev)
cards (iwt=1 only
wght weight function as tabl record
cardt
mfd file to be processed
mtd section to be processed

mtname description of section to be processed
repeat for all reactions desired
mfd=0/ terminates this material
mfd=-1/ is a flag to process all sections present
for this material <{(termination is automatic)
card?
matd next mat number to be processed
terminate gaminr run with matd=0.

BHEEXEEFEXETFEEREREE R R ER XXX % ®DRL LR
o
ol
-
o
P

——options for input variables
meaning

none

arbitrary structure {read in)

csewg 94-group structure

lanl 12-group structure

steiner 21-group gamma-ray structure

straker 22-group structure

lanf 48-group structure

lanl 24-group structure

vitamin—¢c 36-group structure
vitamin-e 38-group structure
vitamin-] 42-group structure

B ORK KRR KK KRR KR KR
O?LﬂJhtuho—JCDl éé

— (O 00 ~]

=]

—

wl\)--'l =

meaning

read in
constant
1/e + rolloffs

0('JOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOO
-N********************************************************

% ¥k ¥ E X *FE X R

kejepsfesk bl kkesk ok -vv-x**‘--‘x"x .""':"il':¥’.‘

%
*
X
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produce cross section covariances from error files in endf
format .

first, the union energy grid of the users group structure
and the endf covariance energies is determined. the array
of coefficients for derived cross sections is also constructed.
then mul tigroup cross sections are computed on the union
grid (see grpav), or they are read from a multigroup cross
section library and then collapsed to the union grid. the
methods of groupr are used for cross section averaging. endf
covariances and the group cross sections are then combined

to get the basic covariance matrices (see covcal). finally,
the basic matrices are combined to get covariances for
derived reactions, the matrices are collapsed to the user-s
group structure, and the results are printed and/or written -
onto an output gendf tape for later use (see covout).

DOOO0OOOOO0O0O0O0000C0O00
FWFEREEFEREEREFER R X
F KKK X KR KRR EREEXREF

<<errorr input )
*___input specifications (free format)

card 1
nendf unit for endf/b tape -
npend unit for pendf tape :
ngout unit for input group xsec (gendf) tape
if zero, group xsecs will be calculated)
if iread eq 2 or if mfcov eq 31 (see card 7),
ngout cannot be zero)

(defaul t=0) )
nout unit for output covariance tape (default=0)
nin unit for input covariance tape (default=0)

(nin and nout must be both coded or both binary)
nstan unit for ratio-to-standard tape (default=0)

card 2
matd  material to be processed
ign neutron group option

(ign definition same as groupr, except ign=19,
which means read in an energy grid, as in ign=1,
and supplement this with the endf covariance grjd
within the range of the user-specified energies)
(defaul t=1)

iprint print option (0/1=minimum/maximum) (default=1)

irelco covariance form (0/1=absolute/relative) (default=1}

card 3 (omit if ngout.ne.0)

iwt weight function option

mprint print option for group averaging {O=min., 1=max.)

tempin temperature (default=300)

———for endf/b version 4 (iverf=4) only

card 4
nek number of derived xsec snergy ranges
if zero, all xsecs are independent)
card 5 omit if nek=0)
ek nek+1 derived xsec energy bounds
card 6§ (omit if nek=0}
akxy derived cross section coefficients, one row/line

KR E K FEE R KR EFFEFEFEEEENAERLEEEEREEXEREETEEEN

———for endf/b version 5 (iverf=5) on!ly

card 7

iread 0/1/2=program calculated mts/input mts and eks/
calculated mts plus extra matl-mt1 pairs from input
(defaul t=0)

mfcov  endf covariance file (31, 32, or 33) to be
processed {defaul t=33).
note—contribution to group cross section
covariances from resonance-parameter unceriainiies
(mf=32) is included when mfcov=33 is specified.

************%*******%*****************%'******'*****%*

OO0 OOO0OO00O0O0O0O00OO0000D0000000000000000000000000C0
FoH R K KRR XK K XX

following cards only if iread eg 1
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card 13 (for iwt eq 1 only)
wght weight function as a tabl record

FEEREERRERREERE LR XL F R R R LS F LR R L BRRRR R BN R T DN

c * card B

c * nmt no. mts to be processed

c * nek no. derived cross section energy ranges

c * (if zero, all xsecs are independent)

c * card 8a

c * mts nmt mts

c * card 8b (omit if nek=0)-

c *® gk nek+1 derived cross section energy bounds

c * card 9 f(omit if nek=0)

c : akxy  derived cross section coefficients, one row/iine
c ) o : - . .
c * following card only if iread eq 2

c * card 10 o . R

c # matl cross-material reaction to be added to

c * mt1 covariance reaction list. e

c * repeat for all matl-mtl pairs desired

c : terminate with mat1=0, A o

o .

G *  following card only if nstanne 0 -

c * card 1 : e

c * matb standards reaction referenced

c * mth in matd. o

c * matc standards reaction to be

c * mic used instead.

c * repeat for all standard reactions to be redefined.
c * terminate with matb=0. '

c * note. if matb(1) and mtb(1) are negative, then matc(1) and
c * mtc(1} identify a third reaction, correlated with matd thru
c * the use of the same standard. covariances of all ‘reactions
c * in matd (which reference the standard) with the reaction
c *  matc(1)-mte(1) will be produced. the standard reaction
c * must be identified on card 10 and repeated as the negative
c * entries on card 11. the group xsec tape ngout must include
c : all covariance reactions in matd, plus matc(1)-mtc(1).

c %

¢ * card 12a (for ign eq 1 or ign eq 19) -

c ® ngn number of groups '

c * card 12b

¢ : egn ngn+1 group bounds (ev)

c .

c £

c
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<<covr description

g * _*
c : plot covariance data from errvorr or make a condensed |ibrary. :
¢

c * in the plot option, covr plots a matrix of correlation *
c * coefficients and an associated pair of standard deviation *
c * yectors,i.e.,a covariance matrix. the correlation *
c * matrix is plotted as a shaded contour plot and the vectors *
c * are plotted as semi-log plots,one rotated by 90 degrees. *
c * the log energy grids for the vector plots are identical *
c * to the grids for the matrix plot. this version plots *
c * through viewr. *
c £ *
c * in the |ibrary option, covr produces a condensed bed *
c * covariance library in the boxer format. this format is *
c I efficient for matrices of simpie blocks. :
c

<<covr input

¢ :w——input specifications (free format) I
c

c * gard 1 *
c * nin input tape unit *
c * nout output tape unjt *
c * (defaul t=0=ncne) *
c ® nplot viewr oufput unjt *
¢ * {defaul t=0=none) *
¢ # *
c : ——cards 2a and 3a for nout=0 (plot option) only— :
¢

c * card 2a *
c * epmin lowest energy of interest (default=0.) *
c * card 3a *
c * irelco type of covariances present on nin *
c * 0/1=absolute/relative covariances i
c * {defaul t=1) *
¢ * ncase no. cases to be run {maximum=40) *
¢ * (defaul t=1) *
c * noleg plot legend option *
c * -1/0/1=legend for first subcase only/ *
¢ * legend for all plots/no legends *
c * (defaul t=0) *
c * nstart sequential figure number *
c * 0/n=not needed/first figure is figure n. *
c * (defaul t=1) *
c *® ndiv no. of subdivisions of each of the *
c * gray shades (default=1) *
c ES . *
c : ——cards 2b, 3b, and 3c for nout gt 0 (library option) onlv——:
c

¢ * card 2b *
c * matype output library matrix option *
c * 3/4=covariances/correlations *®
c * (defaul t=3) ®
c * ncase no. cases to be run (maximum=40) *
c * (defauit=1) *
c * card 3b *
c * hlibid up to 6 characters for identification *
c * card 3¢ *
c * hdescr up to 21 characters of descriptive *
c * information *
c * *
c ¥ __cards 4 for both options—— *
c £ *
c * card 4 *
c * mat desired mat number *
c * mt desired mt number *
c * matl desired mati number *®
c * mtl desired mt1 number *
c * (default for mt, matil and mtl are 0,0,0 *
c * meaning process all mts for this mat *
c * with mati=mat) *
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(neg. values for mt, mati, and mt1 mean
process all mts for this mat, except for
the mt-numbers -mt, -matl, and -mtl. in
general, -n will strip both mit=1 and mt=n.
-4 will strip mt=1, mt=3, and mt=4, and
-62, for example, will strip mt=1, mt=62,
mt=63, ... up to and incl. mt=90. )
repeat card 4 ncase times

note—if more than one material appears on the input tape,
the mat numbers must be in ascending order.

X KKK EX R RN RN

LR R R R

OO00CO0O0O0O0000

- k2 : : S slenfe shenfanie:

B-28



PNC TJ9660 98 — 001
FB-14 NJOYO4Dmoder £ 2 —ILODIEEESREBE A A~ =2 TN

<<moder description

c "
c : change the mode of an endf/b tape. :
o :
c * also works for pendf, gendf and covariance tapes. ®
c * moder can also be used to select materials from an endf type *
c : tape, or to merge several materlals |nto a new tape. :
o .
<anoder input
c :———|nput specifications (free format) :
p .
c * card 1 unit numbers -*
c * nin input unit *
G * nout output unit *®
c ES ¥
c * a positive unit is coded (mode 3). *
(o] : a negative unit is blocked binary (njoy mode) . :
c
c * note! abs(nin). ge 1 and le 19 is a flag to select various ®
c * materials from one or more input tapes, with or *
c * without mode conversion. the kind of data to be *
c * processed is keyed to nin as fol lows: *®
c * nin=1, for endf or pendf input and output, o
c * 2, for gendf input and output, ok
c : 3, for errorr—format input and output. “U:
Y : . _
¢ I cards 2 and 3 for abs {nin) ge 1 and le 19 only. ':
p .
c * card 2 o
c * ipid tapeid for nout. 66 characters allowed *
c * (delimited with *, ended with /) *
c * card 3 *
c * nin input unit &
¢ * terminate moder by setting nin=0 *
c * ‘matd ___matgyga! on this tape to adq.tq_nqut *
c e *
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<<dtfr description

convert output of groupr to dtf format.

processes neutron and gamma production cross sections and
matrices. the neutron tables can have reduced table {ength.
up-scatter is allowed. the absorption reaction is computed
from the total cross section and total scattering. any edits
can he produced which are either given in the endf/b file

or are linear combinations of endf/b cross sections. the
fission nu*sigf and chi are computed from the fission matrices
for all partial fission reactions. chi includes source
weighting. the pl tables for |.gt.0 contain the pl weighted
total in the total position and the p! transport cross section
in the absorption position. the gamma tables have gamma group
1 in position 1, 2 in position 2, etc, with a table length
equal to the number of gamma groups.

FHEE KRR KRN ERERERR RN

plots can be prepared in viewr format.

[sArNeNrRoN+ NN ErErNoRe NN NoNeNe N+ NeNe
FEEEE K F R EERRR R NN RN R

dtfr input
——input specifications (free format)

<

FNA ¥

card 1 units
nin input unit with data from groupr (binarvg.
nout output unit containing dtf tables (coded
. {defaul t=0=none)
npend input unit with pendf tape for point plots.
{defaul t=0=none)
nplot output plot info for plotr module
(defaul t=0=ncne)
card 2 options : _
iprint print control (0 minimum, 1 maximum)
ifilm film control (0/1/2=no/yes with 1 plot per frame/
ves with 4 plots per frame (default=0)
iedit edit control {(0/1=in table/separate) (default=0)

R KRR RN

* ¥

cards 3 through 5 only for iedit=0

card 3 neutron tables
nlmax number of neutron tables desired.
ng number of neutron groups
iptotl position of total cross section
ipingp position of in-group scattering cross section.
itabl neutron table length desired.
ned number of entries in edit table (default=0).
ntherm  number of thermal groups (default=0).
card 3a only for ntherm ne 0
card 3a thermal incoherent and coherent mts
mti mt for thermal incoherent data
mtc mt for thermal coherent data Edefau|t=0§
nlc no. coherent legendre orders (defaul t=0
card 4 edit names

six character hollerith names for edits for as many
cards as needed. there wili be iptotl-3 names read.
each name is delimited with *.

card 5 edit specifications
ned triptets of numbers on as many cards as needed.
positions can appear more than once. o
reaction types can appear more than once.

ipos position of edit quantity.
mt endf/b reaction number. _
mul t multiplicity to be used when adding this mt.

card 6 for iedit=l

HEEXXXEXEEERET XXX HRRHRRERREEEFELEEEEREERERREREEEXEERERERRERE NP

OO0 OO0O00O000O0COOOOQO0R00000000000000000000000000000
HRERE XN R E XX RRXET R XXX REER RN RNRNXERR XX

card 6 claw-format tables
nImax number of neutron tables (def=5)
ng number of neutron groups (def=30)
(number of thermal groups is zero)
card 7 gamma ray tables .
nptab! number of -gamma tables desired {(defaul t=0)
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dtemp temperature desired (default=300)

c *  ngp number of gamma groups (default=0)

c * card 8 material description

c * one card for each table set desired.

c * mat=0/ terminates execution of dtfr.

c * hisnam hollerith isotope name

c *  mat material number as in endf/b {(default=0)

c : jsigz index number of sigma-zero desired {(default=1)
¢ i

c

* R R K KKK ER

jesioksodok
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<<ceceer description
CC AL

FB-16 NJOYQ4DcccerE 3/ 2 — WDEEESHBAE A B~ =2 F I

LR R R AR R R R E R R R e R E E R L ]

e sl abeade sluatands ddias o ke o

ok

produce ccce—iv files from njoy intermediate cross section *
library *
*

working from a groupr output tape, this module produces *
the following three standard interface files, :
isotxs brkoxs dlayxs, :

as specified by the committee for computer code coordination *
{ccee), to facilitate the exchange of nuclear data for reactor®
calculations (reference 1). *
in a given run, all three files can be produced using the *
same user-specified list of isotopes. the code will ignore *
isotopes which are not present on the groupr tape (and in the *
case of dlayxs, isotopes without delayed neutron data). *
the isotxs coding allows for nsbik equal to one or ngroup.*
in addition, files with higher order matrices can be produced *
with a separate block for each |-order (ifopt=2) or with all *
orders in one block (ifopt=1). this flexibility accommodates *
large group structures. fission vectors or fission *
matrices can be produced. *
in brkoxs, the potential scattering cross section for all *
energy groups is equal to the user—input value {xspo).
the elastic removal f-factor is supplied as the sixth reaction.

—

. 1.d.odel]. standard interface files and procedures
for reactor physics codes, version iv,
tanl report [a-6941-ms (sept.77)

L G B

<<cceer input

:———input specifications (free format)

*_ceceor-

EEX XX FE X EREHEEEETNREEREEREERNRREERHREERR

~cisotx—~ (only if nisot.gt.0)

card 1 units
nin input unit for data from groupr
nisot output unit for isotxs (0 if isotxs not wanted
nbrks output unit for brkoxs (0 if brkoxs not wanted
ndlay output unit for dlayxs (0 if dlayxs not wanted
card 2 identification
Iprint print flag (0/1=hot print/printed)
ivers file version number {defauli=0)
huse user identification {12 characters)
delimited by *, ended by /.
(default=hlank}
card 3
hsetid hollerith identification of set (12 characters)
delimited by *, ended by /.
(defaul t=blank)
card 4 file control
ngroup number of neutron enesrgy groups
nggrup number of gamma energy groups
niso number of isotopes desire
maxord maximum legendre order
i fopt matrix blocking option (1/2=blocking by
reaction/iegendre order) -
card 5 isotope parameters (one card per isotope)
(first four words are hollerith, up to six characters
pach, delimited by *)

hisnm hoilerith isotope label

habsid hollerith absolute isotope label

hident identifier of data source fibrary (endf/b)

hmat isotope identification

imat numerical isotope identifier (endf/b mat rumber)
XSpo average potential scattering cross sect. (brkoxs)

card 1 file control ) _
nshiok subblocking option for scattering matrix
: {1 or ngrup sub-blocks allowed)

***************************************

B-32



PNC TJ9660 98 — 001

COOOCOOOCOOO00C0OC00OO0O00O000000C000000000C0

maxup
maxdn
ichix

spec

spec

kbr
amass
efiss
ecapt
temp
sigpot
adens

XK XN F KRR RN HRERLELEREEEXERX

nti

nzi

* R KK KK KR XX

:ncdlavx—— no input required

card 2 chi vector control {ichix=1 onty)

card 3 chi matrix control (ichix.gt.1 only)

card 4 isotope control (one card per isotope)

—cbrkxs~ {only if nbrks.gt.0)
card 1 (2i6) file data

card 2 (not needed if nti.lt.0

atem(nti) values of desired temperatures
card 3 (not_needed if nzi.lt.0)

asig(nzi)} values of desired sigpo

maximum nuwber of upscatter groups (always zero)
maximum number of downscatter groups
fission chi representation
-1 vector (using groupr fiux)
0 none
+1  vector (using input flux)
.gt.1  matrix

ngroup flux values used to collapse the groupr
fission matrix into a chi vector

ngroup values of spec(l)uk define the range of .
groups i to be averaged to obtain spectrum k.
index k ranges from 1 to ichi.

the model flux is used to weight each group i.

isotope classification
gram atomic weight
total thermai energy/fission
total thermal energy/capture
isotope temperature
average effective potential scattering
density of isotope in mixture

number of temperatures desired

(-n means accept first n temperatures) -
number of sigpo vaiues desire :

{-n means accept first n dilution factors).

XX FE R R R E R LR R RN R R R TR R K NN B KRR R R RN
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produce matxs interface file from njoy intermedlate cross
section data from group or gaminr -

the matxs file uses a generalized, flexible format based on
the cccc interface conventions. working from groupr and/or
gaminr output tapes, this module can process neutron, :
thermal, photon, and charged-particle data into a
single output file. this file can then be used by the
transx code to prepare data libraries for transport codes

XK XN N KR KK N

a matxs file specification may be found folIOW|ng the o
input instructions. a

ODOOCOO0OO000000O0C0OC0
XK R KEEXHREERRR

* % %

<<matxsr input
—input specifications (free format)

card 1 units

ngenl input unit for data from groupr
ngen2 input unit for data from gaminr
nmatx output unit for matxs :
ngen3 incident proton data from groupr (default-O)
ngend incident deuteron data from groupr (default=0)
ngenS incident triton data from groupr (defaul t=0)
ngenb incident he3 data from groupr (default=0)
ngen/ incident alpha data from groupr (default—O)
card 2 user identification
ivers file verS|on number {defaul t=0)
huse user id (up to 16 characters, delimited by *,
ended by /? {(defaul t=blank)
card 3 file control
npart number of particles for which group
structures are given
niype number of data types in set
nhol { number of cards to be read for hollerith
identification record.
nmat number of materials desired

card 4 set hollerith identification
hsetid hollerith identification of set
(each 1ine can be up to 72 characters,
delimited with *, ended by /)
card 5 particle identifiers
hpart hollerith identifiers for particles
(up to 8 characters each)
card 6 energy groups
ngrp number of groups for each particle
card 7 data type identifiers
htype hollerith identifiers for data types
(up to 8 characters each)
card 8 input particle ids
jinp input particle id for each data type
card 9 output particle ids
joutp outpui particle id for each data type
card 10 material data (one card per material)
hmat hollerith material identifier
(up to 8 characters each)
matno integer material identifier
{endf/b mat number)
matgg mat number for photoatomic data
(defaul t=100*(matno/100) as in endf-6)

W N K K R R K K B X K K K K E N KK X R EKR R EE LK RK R R R L X R R R R RE *
HEEREXEE XL X RTEEREERE R R EREREFES XL R RN LR IR RRD % %

COO0O000O0O0C000OO0O00O000DOO00O000000000000000000000O0
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LI

construct

file from njoy pendf cross sections.

<<resxsr input

-***************************

the resxs format specification follows:

shesfeskestesie etk o stttk stk sk ke ok

an resxs resonance cross section

* % % ¥ %

QOO0 0OOCOOCO0OO000COOCOO0O000

user input :
card 1 units S -
nout output unit : :
card 2 control . X
nmat number of materials *
maxt max. number of temperatures E
nhol | number of lines of descriptive comments *
efirst lower energy limit (ev) " . *
elast upper energy limit L ®
eps thinning_lolerance ,:
card3 wuser id . - *
huse hol lerith user |dent|f|cat|on (up 1o 16 chars) L E
ivers file version number. . _ Co . . -:
card 4 descriptive data (repeat nholl times) *
hol | line of hollerith data (72 chars max) :
card 5 material specifications (repeat rmat times) . #*
hmat hollerith name for material (up to 8 chars) *
mat endf mat number for material ¥
unit njoy unit number for pendf data . :
Tk
B
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<<acer description
e ke

*
*

T EHEERREHEREERXXFTERXERRHEREEREREREEEREERERERERERXETELTRREEREREEREREXXEEREERERRER

prepare a data iibrary for mcnp,
the los alamos continucus energy monte carlo codse

— continuous (fast) data —

reaction cross sections are reconstructed on the grid of the
total cross section from the input pendf tape (assumed to be
linearized and unionized). redundant reactions (except for
mt1, mt452, and reactions needed for photon yields) are
removed. mt18 is considered redundant if mt19 is present.
anguiar distributions are converted into equal prohability
bins. tahulated energy distributions are converted into

"law 4” probability distributions. analytic secondary energy

distributions are converted inte their ace formats.
energy-angle distributions are converted to the law 44
cummulative probability distributions form with parameters
for kalbach systematics. all photon production cross
sections are combined on the cross section energy grid.

if provided, multigroup photon production data is summed
and converted into a set of equally probable emission
energies for each input group. detailed photon production
data can be generated directly from files 12, 13, 14, 15,
and 16 from the input endf tapes and written out using the
law 4”7 cummulative energy distribufion format.

— thermal data —

the data from the pendf tape as prepared by the thermr
module is read in. inelastic and incoherent elastic cross
sections are stored directly. coherent elastic cross
sections are converted to a cunmulative ”stair step” form
and stored. the angular representation for incoherent
elastic is stored directly. none is needed for coherent
elastic. the incoherent inelastic energy distributions
are converied into probability bins with the equally
probable angles left unchanged. the bins can have equal
probabilities or variable probabilities. in the latter
case, outlying bins with smaller probabilities are provided
to extend the sampling to rare events.

— dosimetry data -

endf cross sections for dosimetry reactions are simply
stored in ace format without changing the energy grid.
the endf interpolation law is also provided.

— photoatomic data —

photon interaction cross sections are stored on the grid of
the total cross section. the coherent form factor is
stored together with an integral over the form factor that
is used inb sampling for coherent scattering. the
incoherent scattering function is simply stored. photon
heating is calculated from the incoherent scattering data,
the pair production data, and the photoeiectric absorption
data. flourescence data.

— output —

the ace output file can be type 1 {(formatted), type 2
(f77 binary? or type 3 (lanl binary). a line of file
directory information is also written. it must normally
be edited to tell the system the path to the file. acer
can also be used to print, edit, or convert the mode of
existing ace-format files.

<<acer input

:———input specifications (free format)

%
*

. . ¥
*********************************%*********************************:=

card 1
nendf unit for input endf/b tape
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npend
ngend
nace
ndir
card 2
iopt

iprint
ntype
suff
nxtra

card 3
hk

unit for input pendf tape

unit for input multigroup photon data
unit for output ace tape

unit for output mcnp directiory

type of acer run option

fast data

thermal data

dosimeiry data

photo-atomic data )

read type 1 ace fTiles to print or edit
read type 2 ace files to print or edit
D read type 3 ace files to print or edit
print control (0 min, 1 max, default=l

ace output type {1. 2, or 3, default=1

id suffix for zaid (defaul t=. 00}

number of iz,aw pairs to read in (defauli=0)

(OO~ Lo —

descriptive character string (70 char max)

card 4 (nxtra.gt.Q only)

iz,aw

nxtra pairs of iz and aw

— fast data (iopt=1 only) —

card 5
matd
tempd

card 6
err
iopp

card 7

material to he processed
temperature desired (kelvin) (default=300)

tolerance for thinning distributions
detailed photons {0=no, l=yes, default=1)

type of thinning is determined by sign of thin(ig
pos. or zero/neg.=energy skip/integral fraction
all entries defaulted=no thinning

thin{1)

thin{2)
thin(3)

el energy below which to use all energies (ev)
or iwtt weighting option (1=flat,2=1/e)

{(1/e actually has weight=10 when e 1t .1)

e? energy above which to use all energies

or target number of points

iskf skip factor—use every iski-th energy
between el and e2, or rsigz reference sigma zero

—— thermal data (iopt=2 only) —

card 8
matd
tempd
tname

card 8a
izaQ1
iza(2
iza03

card 9
mti
nbint
mte
ielas
nmix

emax

iwt

material tfo be processed
temperature desired (kelvin) {(default=300)
thermal zaid name ( 6 char max, def=za)

moderator component za value
moderator component za vaiue Edefzog
moderator component za value (def=0

mt for thermai inccherent data
number of bins for inccherent scattering
mt for thermal elastic data
0/1=coherent/incoherent elastic
number of atom types in mixed moderator
default=1, not mixed)
example, 2 for beo or c6h6)
maximum energy for thermal treatment {ev)
(defaul t=1000.=determined from mf3, mti)
weighting option
0/1=variable/constant (default=variable)

— dosimetry data (iopt=3 only}) —

card 10
matd
tempd

material to be processed
temperature desired (kelvin) {default=300)

—— photo-atomic data (iopt=4 only) —

card 11
matd

material to be processed

— print or edit existing files (iopt=7-9) —

B-37
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no additional input cards are required. mount the old
ace tape on "npend”. the code can modify zaid, hk,

the (iz,aw) list, and the type of the file. use suff<0
to leave the old zaid unchanged. use just /" on

card 3 to leave the comment field hk unchanged. wuse
nxtra=0 to ieave the old iz,aw list unchanged. '
the code can modify zaid, hk, and type of file.

exhaustive consistency checks are automatically made on
the input file. if ngend.ne.0, a set of standard ace plots
are prepared on unit ngend as plotr input instructions.

X ® K KX R R E KR XN

keokesk ook ook
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<<powr description

O kR R R AR R R AR
c * *
c * produce input for the epri-cell codes gamtap (fast) and *
c : librar {thermal), and the epri-cpm code clib. :
C

<<powr input o
*___jinput specifications (free format)

* .
* card 1 )
* ngendf unit for input gout tape
* nout unit for output tape
* card 2 ] )
* 1ib library option (1=fast, 2=thermal, 3=cpm)
* iprint print option (C=minimum, 1=maximum)
* (default=0) .
* iclaps group collapsing option (0=collapse from 185 group
* to desired group structure, 1=no col lapse) :
: (defaul t=0)
*——for |ib=1
card 3

matd material to be processed
if matd [t 0, read-in absorption data only for
this material with mat=abs(matd) directly from
input deck (see card 6) S Co
following three parameters irrelevant for matd It 0
rtemp reference temperature (degrees kelvin)
(default=300 k)
iff f—factor option :
0/1=do not calculate f-factors/calculate if found)
default=1) T
nsgz no. of sigma zeroes to process for this material
(default=0=all found on input tape) :
izref ref. sigzero for elastic matrix (default=1} : -
cards 4 and 5 for normal run only (matd gt 0} -~ -
card 4
word description of nuclide (up to 16 characters,
delimited with *, ended with /) . (defaul t=blank)
card 5 ' : '

fsn title of fission spectrum {up to 40 characters,
delimited with *, ended with /0 (defaul t=blank)
delimited with *, ended with /) - (defaul t=bliank)
card 6 for reading in absorption data only - - ' e
abs ngnd absorption values (default vaiues=0)
repeat cards 3 through 6 for each materjal desired.
terminate with matd=0/ (i.e., a 0/ card).

——for |ib=2

e K K F K KW R EEKEEREXELEEEERSRREFE RN

matd material to be processed

idtemp temperature id (default=300 k)

hame hollerith name of isotope {up to 10 characters,
delimited with *, ended with /) ({default=blank)

card 4 default for all values=0.
itre transport correction option (0 no, 1 yes)
mti therma! inelastic mt
mtc thermal elastic mt
card 5 default for all values=0.
alpha
mubar
nu

kappa fission
kappa capture
| ambda

signa 5 if 0, set to scattering cross section at group 35 *
repeat cards 3 thru 5 for each material and temperature desired*
(maximum number of temperatures allowed is 7.) #*
terminate with matd=0/ (i.e., a 0/ card}.

—for lib=3

¥ R KRR K E X H N KRR KNKEKR KR KRR
>
¥* * A N A A R E EE R REEEEEEEEE RIS I NI I I I I I I N

OO0 000000000O0NOO0NOCOONOONOO0N0O0O0NO0O0OO00O00000QOO00C0O000O0000Q00O0CO0O0
*
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%

* card 3

# nlib number of library.

* idat date library is written (i format).

* newmat number of materials to be added.

* iopt add option {O=mats will be read in,

#* i=use all mats found on ngendf).
*  mode  0/1/2=repiace isotope(2) in cpmlib/

* add/create a new library (defaul t=0)
I if5 fiteb (burnup data) option

0/1/2=do not process fileb burnup data/
process burnup data along with rest of data/
process burnup data only (defaultuo)

(defaul t=0)
ita file4 (cross section data) option
0/1=do not process/process
(defaul t=1) :
card 4 for iopt=0 only
mat endf mat number of all d93|red materials,

for materials not on gendf tape, use ident for mat.
if mat It 0, add 100 to output ident '
(for second isomer of an isotope)
card 5
nina nina indicator.
0/1/2/3=normal/
no file2 data, calculate absorption in filed4/
no file2 data, read in absorption in filed/
read in all file? and filed4 data.
ntemp no. of temperatures to process for this material -
{defauit=0=all found on input tape) -
nsigz no. of sigma zeroes to process for this materlal
(default-O-aII found on input -tape) SR
sgref reference sigma zero
following 2 parameters are for nina=0 or nina=3.
ires resonance absorber indicator (0/1=no/yes)
siap potential cross section from endf/b.
following 5 parameters are for ntapea=0 oniv
mti thermal inelastic mt .
mtc therma! elastic mt
iplopt 0/1=calculate pl matrices/
correct p0 scattering matrix ingroups.
#hdddkkif g3 pl matrix is calculated for one of the isotopes
having a pt matrix on the old library, file 6 on the
new [ibrary will be completely replaced. ¥et¥¥*
inorf  0/1=include resonance fission if found/
do not include :
fol lowing two parameters for mode=0 only
pos position of this isotope in cpmiib
posr (for lres-l) pesition of this. lsotope in resonance
tabulation in cpmlib .
repeat card 5 for each nuclide.
following three cards are for ifb gt 0 only
card 6
ntis no. time-dependent isotopes
nfis no. fissionable burnup isotopes
card 7
identb ident of each of the nfis isotopes
card 8
identa ident of time-dependent isotope
decay decay constant {default=0.)
vield nfis yields {defau!t=0.}
repeat card 8 for each of the ntis isotopes.
card 9 for if5=2 only
aw  atomic weight
indfis fission indicator
ntemp no. temperatures on old library
repeat card 9 for each of the ntis isotopes.
card 10
lambda resonance group goldstein lambdas
Fhdkkk remember that the 69-group structure has 13 resonance
groups while the collapsed 185-group structure has 15.
use a slash at end of each 1ine of card 10 input, ¥k
repeat card 10 for each ?uclide having nina=0, nina=3, or
ires=1.
cards 11 and 11a for nuclides having nina=3 only.
card 11
resnu nrg nus values to go with the lambda values

OO0O0000000C00O00OOROO0O0N00000000000DOOOaNO0O000000000000000O00000000000000000000O0
FEEEEEELTFETEEELEEEEEEEREREEXEEEELEEERER R SEERE LSRR REERELREERERHREREEENERR
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card 11a .
tot nrg total xsec values to go with the lambda values
read cards 11 and 11a for each nuclide having nina=3.
cards 12 for nina gt 2 only
aw atomic weight
temp temperature
fpa ngnd absorption values {defaul t=0.)
cards 12a, 12b, 12¢ for nuclides having nina=3 only.
card 12a
nus ngnd nus values
fis ngnd fission values
xtr ngnd transport values
card 12b
ia group. { means no scattering from this group
11 fowest group to which scattering occurs
12 highest group to which scattering occurs
card 12c for ia gt O only
scat [2-11+1 scattering values

repeat card 12b and 12¢ for each group i
repeat cards 12 for each of the nina gt 2 nuctides

ek

BHEXEXEERERELEREAHELEEETEEEEH®

B-41



PNC TJ9660 98 — 001
FZB-21 NJOYY4Dwimsr T 2 — I DHBEEMAHE A= 2 T b

<<wimsr description

* format musltigroup cross sections from groupr for wims :
£

o000

<wimsr input
——input specifications (free format)

card 1 ] ‘
ngendf unit for input gendf tape
nout unit for output wims tape

card 2

iprint print option
O=minimum (default)
1=regular
2=1+1ntermediate results

iverw wims version
A4=wims~d (default)

) b=wims-e

Igroup group option
0=69 groups (default)
9=user’s choice

card 2a (igroup.eq.9 onfy)
ngnd number of groups
nfg number of fast groups

nrg number of resonance groups

igref  reference group (default is last fast group)
card 3

mat endf mat number of the material to be processed

nfid identification of material for the wims library

rdfid identification number for the resonance data
iburn  burnup data option
0=no burnup data is provided {(default)
1=burnup data is provided in cards 5 and 6

card 4

ntemp no. of temperatures to process for this material
{(0=all found on input tape)

nsigz no. of sigma zeroes to process for this material
(0=all found on input tape)

sgref  reference sigma zero

ires resonance absorber indicator (0=no,l=vyes)

sigp potential cross section from endf/b.

mti thermal inelastic mt (defaul t=D=nons)
mtc thermal elastic mt (defaul t=0=none)
iplopt include pl matrices

O=yes

1=no, correct pQ ingroups (default)
inorf  resonance fission (if found)
O=include resonance fission (default)
1=do not include
isof fission spectrum
O=do not include fission spectrum (default)
1=include fission spectrum
ifprod fission product flag
O=not a fission product (default)
I1=fission product, no resonance tables
2=fission product, resonance tables

X HEEEE R R REXEEEEEEFREERELREERREREAREERRERE LR RRRERRXRRR

following two cards are for iburn gt Q only
card 5

ntis no. of time—dependent isotopes

efiss energy released per fission

card 6 (repeat this card ntis times)
identa ident of fission product isotope
yield fission yield of identa from burnup of mat

card 7
lambda resonance-group goldstein {ambdas (13 for
default 69-group siructure, nrg otherwise).

shestedakbeotesieotook

%*************************************************************.******

KK KR X WA R R KR KRN KRR

sjenle e ol ek
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<<plotr description

plot cross sections

handles endf/b data, pendf or gendf data at specified temper—
atures, or experimental input data. several plots can be
given on each set of axes, with both left and right scales.
also, several graphs can be given on each page or display.
error bars may be included for input data. flexible titles
and fegend blocks are allowed. all standard combinations of
log and |inear axes are supported, either grids or tick marks
can be requested, and scales can be chosen automatically

or set by the user. in some cases, the x axis is thinned.

in other cases, exira points are added so that, for example,
linear-|inear data plots correctly on a log-log graph.

a limited capability for 3-d plots of angle and energy

is included, and the endf-vi file 6 format is supported.

plotr writes plot commands on an output file for later use
by the viewr module or an exiernal graphics program. -

QOO0 0O0000Q00O00O00
KRR EXEXEXEEREREXEXRENX ¥ x
KRR FE R KRR ERR,EERRREE R

<<plotr input

*——input
% .
card Q
nplt unit for output plot commands
nplt0 unit for input plot commands
defaul t=0=none
output plot commands are appended
to the input plot commands, if any.
card 1
lori orientation (O=portrait, l=landscape=def)
istyle character style (def=2) :
1 = roman
2 = swiss
size character size option

pos = height in page units
neg = height as fraction of subplot size

repeat cards 2 through 13 for each curve—-———

card 2
iplot plot index
99 = terminate plotting job
1 = new axes, new page
-1 = new axes, existing page
n = nth additional plot on existing axes
-n = start a new set of curves using
the alternate y axis
default =1
factx factor for energies (default=1.)
facty factor for cross-sections (default=1.)
xI,yil lower-left corner of plot area
Xur, yur upper—right corner of plot area

(plot area defaults to one plot per pags)

cards 3 thru 7 for iplot = 1 or -1 only:

OQOO000CO00O00000000000000000000000000000000000000000000
B X KKK R X KRR KRR XX HEERREEREEEREHEFRE RN N KR RN RR KRR KR
***************v***********************************

card 3
11 first line of title
60 characters al lowsd.
defaul t=blank
card 3a
12 second line of title
60 characters al lowed.
defaul t=hlank
card 4
i type type for primary axes
1 = linear x — linear vy
2= linear x — log v
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3=1log x ~ linear vy
4 =logx-tlogy
set negative for 3d axes
defauli=4
jtype type for alternate y axis or z axis
none
linear
log
aul t=0
igrid grid and tic mark control
no grid lines or tic marks
grid lines
tic marks on outside
= tic marks on inside
efault-2
jon to write a legend.
= none
write a ‘legend block with upper left
corner at xtag,ytag {see below)
2 = use tag labels on each curve with
a vector from the tag to the curve
defaul t=0
xtag X coordinate of upper left corner
of legend block
ytag y coord of upper left corner
defaul t=upper left corner of plot

O R D
[1]
—hll inn

Innun

ileg

—‘O-—*Q.wl\)—‘

1

card 5
el [owest energy to be plotted
eh highest energy to be plotted
xstep X axis step e
default = automatic scales
Edefault alt 3, or none)
the actual value of xstep is
ignored for {og scales)

card ba
xlabl labei for x axis
60 characters al lowed.
defaul t="energy (ev)”

card 6

yi lowast value of y axis.

yh highest value of vy axis.

ystep step for y ayis (Ilnear scales only)
default = automatic scales
Edefault all 3, or none)
the actual value of ystep is

ignored for log scales)

card 6a
yiabi label for y axis
80 characters al lowed.
defaul t="cross section (barns)”

card 7 (jtype.gt.0 only) ] .
rbot iowest value of secondary vy axis or z axis

rtop highest value of secondary vy axis or z-axis

rstep step for secondary y axis or z axis
default for ilast three = automatic

card 7a  (jtype.gt.0 only)
ri label for alternate y axis or z axis
60 characters al lowed.
defaul t=blank

cards 8 thru 9 are always given

card 8

jverf version of endf tape

set to zero for data on input file

and ignore rest of parameters on card

set to 1 for gendf daia

nin input tape
can change for every curve if desired.

matd desired material
mfd desired file
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mid
temper

nth, nt

desired section

temperature for endf/b data (k)
defaul t=0.
p.nkh  see below (defaults=1)

special meanings for nth,ntp,nkh for file 3 or 5 data
nth  number of subsection to plot

{works for isomer prod, delayed n, etc.)
ntp not used
nkh  not used

special meanings for nth,ntp,nkh for file 6 data
nth  index for incident energy
ntp number of dep. variable in cyle to plot

(or

angle number for law 7)

nkh  number of outgoing particle to plot

special meanings for nth,ntp,nkh for gendf mf=3 data

nth=0 for
nth=1 for
ntp=1 for
ntp=2 for
nkh=1 for
nkh=2 for

flux per unit lethargy

cross section (default)

infinite dilution {default)

next lowsst sigma-zero values, etic.
p0 weighting 2defau|t)

pl weighting {total only)

special meaning for nth for gendf mf=6 datia
nth=1 plot 2-d spectrum for group 1
nth=2 plot 2-d spectrum for group 2

etc.

no special filags are needed for mf=6 3d plots

special meanings for nth and ntp for mf7 plots

——~cards 9 and 10 for 2d plots oniy

card 9
icon

isym

idash

nth is ind
nip=1 sele
ntp=2 sele

ex for indep. variable (alpha or beta
cts alpha as indep. variable (defaul t
cts beta as indep. variable

nkh=1 selects normal s alpha,beta)
nkh=2 selects script s{alpha,-bsta)
nkh=3 selects script s{alpha,bsta)

symhol and connection option

0 = points connected, no symbols

—i = points not connected, symbol at every

_ ith point :

I = points connected, symbol at every ith
points

defaul t=0

no. of symbol to be used

ty

square
cctagon

triangle
Cross
ex
diamond

inverted triangle
exed square
= crossed ex
= crossed diamond
crossed octagon
double triangle
crossed square

exed octagon
triangle and square
filled circle
open circle

= open square
= filled square
faul t=0

of line to plot
solid

dashed

chain dash
chain dot

dot
aul t=0

W wnin

nmhHunnnnn

LI I |

el

5
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c * ithick thickness of curve

c * defaul t=1

c %

c * card 10 —ileg.ne.0 only—

c * aleg title for curve tag or Iegend block
c * 60 characters allowed

c * defaul t=blank

¢ *

c * card 10a —ileg.eq.2 only—

c # xtag x position of tag title

c * ytag y position of tag title

c * xpoint X coordinate of vector point

c * .le.0 to omit vector)

c *

¢ : card 11 for 3d plots only

c

c * card 11

c * XV, ¥V, ZV abs. coords of view point

c * defaul ts=15.,-15.,15

¢ * x3,v3,2z3 abs. sides of work box voiume

c : defaul ts=2.5,6.5, 2 5

c

c * set x3 or y3 negative to fllp the order of the
c : axis on that side of the work box.

c

C : cards 12 thru 13 for iverf = 0 only

C .

c * card 12

c * nform format code for input data

c * 0 = free format input with

c : optional x and v error bars

c

c * card 13 —nform = 0 only—

c * xdata dependent value

c & terminate with xdata negative

c * ydata independent value

c * verrl lower vy error limit

c * no y error bar if zero

c & vere2 upper y error limit

c * if zero, equals verrl

c * xerrl x left error fimit

c # no x error bar if zero

c * xerr2 X right error limit

C * if zero, equals xerrl

c *

c *

c * all curves contain at least 10 points per decade (see delta).
c * code can plot curves containing fewer than 2000 points (see
c * max) without thinning. curves with more points are thinned
c * based on a minimum spacing determined from max and the
c * length of the x axis.

c *

c & - ""‘__‘.ale e sl
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view plots generated by plotr, covr, or dtfr.
postscript version .

character specifications are similar to disspla, except that
the default case is lower instead of upper. this allows
mixed-case strings to be used in postscript mode. the
following shift characters are used:
< = upper-case standard
> = lower-case or mixed-case standard
upper-case greek
lower-case or mixed-case greek
instructions
give one of the shift characters twice to get it instead of
its action. the following instructions are supported:
Ev = elevate by v as a fraction of the height
if v is missing or D is given, use .5
Lv = lower by v as a fraction of the helght
if v is missing or D is given, use .5
Hv = change height by v as a fraction of the helght
if v is missing or D is given, use .5
Fi = change to font number i
Mi = change mode number, where mode O is the lower 128
postscript characters and mode 1 is the upper 128
X reset £, L, or H. Font and Mode must be
reset explicitly.
c is a real number, i is an integer.

I B0

I

OOOO0OO0O0O0QCOO0O00000000O000000O000000
ERHEEREEEEEEAEEEETEEREXNEEREEEXH
R X R FELERERERREREREEEREHRELEREERER

<<viewr input

i
I, input
card 1 )
infile input file
nps postscript output file

——data file format

card 1

lori page orientation (def=1)
0 portrait (7x9.5in)
1 landscape (9.5x7in}

istyle character style (def=2)
1 roman
2 swWiss

size character size option

pos = height in page units
ne% = height as fraction of subplot size
defaul t=. 30)

repeat cards 2 through 13 for each curve——

card 2
iptot piot index
99 = terminate plotting job
1 = new axes, new page
-1 = new axes, existing page
n = nth additional plot on existing axes
-n = start a new set of curves using
the alternate y axis
default =
factx factor for energles (defaul t=1.)
facty factior for cross—sections (default =1.)
xI,yl lower—-left corner of plot area
ww, wh, wr window width, height, and rotation angle

{plot area defaults to one plot per page)

cards 3 thru 7 for iplot =1 or -1 only

card 3
t1 first line of title
60 characters al lowed.

QOO0 0O0O00000O00COOO00000C0O000000000000C000
K KK R R X K KRR K R R KWW KK RN KR E R KR KRR RERRERER
F R R KK U W W NN N R R RREHHHEXXEETR®EEXREEEREEREERE N NN
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C * defaul t=none

c *

c * card 3a

c * t2 second line of title

c * 60 characters allowed.

c * defaul t=none

¢ *

c * card 4

c & i type type for primary axes

c * i = linear x — linear y

c * 2= linear x — log vy

c # 3=1log x - linear y

c * 4=logx-logy

c * set negative for 3d axes

c * 0 = no plot, titles only

c * defaul t=4

¢ * jtype type for alternate v axis or z axis
c * 0 = none

c * 1 = linear

c * 2=1og

c * defaul t=0

c * igrid grid and tic mark control

c * 0 =no grid lines or tic marks

c # 1 =grid lines

¢ ® 2 = tic marks on outside

c * 3 = tic marks on inside

c * defaul t=2

c ® ileg option to write a legend.

c * O none

c * 1 =write a legend biock Wlth upper feft
c * corner at xtag,ytag (see below)
c # 2 = use tag labels on each curve with
c * a vector from the tag to the curve
c * defaul t=0

c * xtag x coordinate of upper left corner

c * of legend block

c * ytag y coord of upper left corner

c : defaul t=upper feft corner of plot

c

c * card b

c ® Xmin lowest energy to be plotted

c * Xmax highest energy to be plotted

c * xstep X axis step

c * default = automatic scales

c * gfor linear, give ail 3, or none)

c : for log, give first 2, or none)

c

c * card ba

c * xiabl label for x axis

c * 60 characters allowed.

¢ : {default = no label, no numbering)

[ ¥ -

c * card 6

c * ymin lowest value of y axis.

¢ & ymax highest value of y axis.

c ® ystep step for y ayis (Ilnear scales only)
c * default = automatic scales

¢ * gfor linear, give all 3, or none)

c : for log, give first 2, or none)

c .

c * card ba

c * ylabl label for y axis

c * 60 characters allowed.

c : (default = no label, no numbering)

c

c * card 7 (jtype.gt.0 only)

c * rmin lowest value of secondary y axis or z axis
c * rmax highest value of secondary y axis or z axis
c * rstep step for secondary vy axis or z axis
c * default = automatic scale)

c * for linear, give all 3, or none)

c I for log, give first 2, or none)

c

c * card 7a  (jtype.gt.0 only)

c * ri label for alternate y axis or z axis
c * 60 characters allowed.

c * (default = no label, no numbering)
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cards 8 and 9 for 2d plots only

card 8 ) ]
icon symbol and connection option
= points connected, no symbols
—i = points not connected, symbol at every
ith point
i = points connected, symbol at every ith
points :
defaul t=0
isym no. of symbol to be used
0 = sguare
1 = octagoen
2 = triangle
3 = cross
4 = ex
5 = diamend
6 = inverted triangle
7 = exed square
8 = crossed ex
9 = crossed diamond
10 = crossed octagon
11 = double triangle
12 = crossed square
13 = exed octagon
14 = triangle and square
15 = filled circle
16 = open circle
17 = open square
18 = filled square
19 = filled diamond
20 = filled triangie
21 = filled inverted triangle
22 = crossed circle
23 = exed circle
24 = exed diamond
defaul t=0
idash type of line to plot
0 = solid
1 = dashed
2 = chain dash
3 = chain dot
4 = dot
5 = invisible
defaul t=0
ithick controls thickness of curve
0 = invisible (for shaded areas)
{default=1)
ishade shade pattern
= none
1 to 10 = 10% to 100% gray
11 to 20 = 45 deg right hatching
21 to 30 = 45 deg left hatching
31 to 40 = 45 deg cross hatching
defaul =0
card 8 —ileg.ne.0 only—
aleg title for curve tag or legend block
60 characters allowed.
defauit=hlank
card 9a —ileg.eq.2 only—
xtag X position of tag title
ytag y position of tag title
Xpoint X coordinate of vector point
{.1e.0 to omit vector)
card 10 for 3d plots only
card 10
XV, YV, ZV abs. coords of view point
defaul ts= 15.,-15.,15.
x3,vy3,23 abs. sides of work box volume

defaul ts=2.5,6.5,2.5

set x3 negative to flip the order of the axis on
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that side of the box (secondary energy, cosine).
card 11
nform format code for input data
= free format input with
optional x and vy error bars
1 = free format input for a
3d family of curves z{x) vs y
card 12 —nform = 0 only— 2-d data
xdata independent value
terminate with empty card (/)
ydata dependent value
yerr] lower y error limit
no y error bar if zero
yerr? upper y error limit
if zero, equals verrl
xerrl x left error limit
no x error bar if zero
xerr? X right error limit
if zero, equals xerri
card 13 —nform =1 only— 3-d data
y y value for curve
repeat cards 13 and 13a for each curve
terminate with empty card (/) :
card 13a — nform = 1 only—
X X value
z z value

repeat card 13a for each point in curve
terminate with empty card (/)

disspla version requires same x grid
for each value of v.

HEEFEXEXERFFAEREFERF RS RREEEELRTRERRHHRREES R

B-50



PNC TJ9660 98 — 001
FoB-24 NJOYS4DmixrE Y 2 —IILOEEESHRAE A v =2 7L

mixr

construct a new pendf tape with a specified set of
reactions that are specified linear combinations of the
cross sections from the input tapes. mixr can also be
used for endf tapes, but the input interpolation laws
are ignored. this module can be used to construct mixed
reactions for plotting (for example, elemental cross
sections). the output fiie contains files 1 and 3 onlv
|inear-linear interpolation is assumed g

000000000000
KRR KRR KRR R
EVR AR VAT VRN VIR

<<mixr input

c * user input — #
c * *
¢ * card 1 — units *
c * nout output unit for mixed cross sections *
c * nini first input unit {endf or pendf) ¥
c * nin2 second input unit . ) *
c : eur continue for nnin<=10 input units :
c

c * card 2 — reaction |ist *
c * mtn fist of nmt<=20 mt numbers for *
c * the output reactions *
it * *
c * card 3 -—- material list ) *
c * matn, list of nmat<=10 pairs (matn,wtn) of mat *
c i win numbers and associated weight factors I
o :

c * card 4 — temperature *
c : temp temperature (use zero except for pendf tapes) :
c

c * card 5 — output material *
c * matd material number *
c * za za value *
c * awr awr value *
c * £
c * card 6 — file 1 comment card *
c * des description (60 char max) *
c * *
c ek * Hofok *
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c % #
c * probabal istic unresolved calculation *
c : bondarenko moments and probability tables :
c

P L wm——
Pt * *
c * purr constructs a series of resonance [adders that ohey the *
c * distributions given in mt151 of the endf tape. each ladder *
c * is sampled randomly to produce contributions to a probability *
¢ * table and a set of bondarenko moments. when the table is *
c * complete, bondarenko moments are computed from the table to *
c * provide a convergence check. all temperatures are computed *
c * gimultaneously to preserve temperature correlations. the *
c *  bondarenko tables are written on the pendf tape using mt152, *
c i and the probability tables are written using mt153. :
c

<<purr input

c *——jnput data cards *
¢ £ %
c * card 1 *®
c * nendf unit for endf/b tape *
c *  nin unit for input pendf tape ok
c *  nout unit for output pendf tape *
c * card 2 *
c *  matd material to be processed *
c # matd=0 terminates purr *
c * ntemp no. of temperatures (10 max) *
c * nsigz no of sigma zeros (10 max) *
c *  nhin no. of probability bins *
c * nladr no. of resocnance ladders *
c *  jprint print option (O=min, 1=max, def=1) *
¢ ¥ punx no. of esnergy points desired (def=0=all) *
¢ * card 3 *
o] *  temp temperatures in kelvin (including zero) *
c * card 4 ¥
c : sigz sigma zero values (including infinity) :
c

c
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<«<leapr description

calculate s(alpha,beta)

calculates the thermal scattering law, s{alpha,beta), in the
incoherent and gaussian approximations. the scattering law
for solid-type frequency distributions is calculated using
the phonon expansion method without recourse to the usual
edgewood and sct approximations. if desired, an analytic
represantation of diffusion or free-gas scattering can be
convolved with the solid-type scattering law. in addition,
up to 50 discrete oscillators can be convolved with the
continuous scattering law. the resulis of the calculation
are written out in endf6 file 7 format, ready to be
processed by the thermr module of njoy.

it is possible to generate s(alpha,beta) for composite
moderators |like beo, where be in beo is combined with o in
beo and normalized to be used with the be cross section.

incoherent elastic or coherent elastic scattering functions
can also be included using the endf6 format. the incoherent
result depends on the debye-waller factor computed during the
s(alpha,beta) calculation. the coherent result is computed
using the methods developed for the thermr modufe of njoy
(which were based on the hexscat code). this scattering

law depends on the debye-waller factor from the s(alpha,beta)
calculation, on [attice parameters that are built in to data
statements in the code, and on the coherent scattering cross
section {which is also built in).

a special option exists for liquid hydrogen and deuterium.

a solid-type spectrum and a diffusive spectrum can be given
in the normal way. the resulting s(alpha,beta) is then
convolved with rotational modes calculated using the method
of young and koppel. because of the inclusion of spin
correlations, the resulting s{alpha,beta) is not symmetric in
beta, and the lasym option is used in mf7.

this module is {oosly based on the british code * leap+addelt’,
originally written by r.c.f.mclatchie at harwell (1962,
unpubl ished), then implemented by a.t.d.butfand at winfrith
(agew 1200, 1973), and finally modified to work better for
cold moderators as part of the thesis of d.j.picton, now

at the university of birmingham. the first endf and njoy
compatible version was prepared by r.e.macfarlane at

los alamos in 1987. the main changes to the original code
were: 1) the change to njoy style, 2) the addition of endf6
output, 3) the addition of incoherent elastic output, 4) the
addition of a coherent elastic calculation, 5) a major

speed up of the diffusion calculation by using interpolation
instead of direct recalculation of s—solid{alpha,beta),

and 6) the liquid hydrogen and deuterium treatments.

a second version was prepared by r.e.macfarlane in 1989 by
removing the edgewocod and sct approximations in favor of
direct use of the phonon expansion for all phonon orders.

in addition, free gas scattering was added, the code was
simplified and scratch tapes were eliminated. thus, the
code takes advantage of the capabilities of large, fast
compuiers that weren’t available to the designers of the
original leap code. this 1992 version changed to using

FRAEERAFEEEEREELETREXEEEEEERERERERRRFXREEERREEZ TR SRR RRERREREHRNEEERERREHN

QOOOO0OCO0000OO0ROOOCOO00OO0NO000000000C00000000000N0O0000000000000O0
***********************************%****************************

* the asymmetric s(alpha,beta) for better numerics on

* short-word machines, added the mixed moderator capability,

* rebuilt the discrete-oscillator calculation for better

: accuracy, and made many other smaller improvements.

<<leapr input

¢ * user input (free format) *
c * card 1 ~ units ‘ *
c i nout endf output unit for thermal file :
¢
c * card 2 ~ title #
c * *
c * card 3 - run control *
c * ntempr number of temperatures *
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iprint print control (O=min, 1=more, 2=most, def=1)
nphon  phonon-expansion order {def=100)

card 4 - endf output control

mat endf mat number

za 1000*z+a for principal scaiterer
isabt sab type {0:3. 1=ss, def=0)

ilog log flag (0=s, 1=logi0(s), def=0)

card 5 - principal scatterer control

awr weight ratio to neutron for principal scatterer
spr free atom cross section for principal scatterer
npr number of principal scattering atoms in compound
iel coherent elastic option ' '

0 none (default)

1 agraphite

2 beryllium

3 beryllium oxide
ncold cold hydrogen option

0 none (default)

1 ortho hydrogen

2 para hydrogen

3 otho deuterium

4 para deuterium

card 6 — secondary scatterer control

nss number of secondary scatterers (0 or 1)
b7 secondary scatterer type

(O=sct only, 1=free, 2=diffusion)
aws weight ratio to neutron for secondary scatterer
sps free atoms cross section for secondary scatterer
mss number of atoms of this type in the compound

card 7 — alpha, beta control

nalpha number of alpha values
nbeta number of beta values
lat if lat.eq.1, alpha and beta values are scaled
by .0253/tev, where tev is temp in ev. (def=0)

card 8 — alpha values {increasing order}
card 9 - beta values {increasing order)

scatterer loop, do temperature loop for principal scatterer.

repeat for secondary scatterer (if any) if b7=0.

temperature loop, repeat cards 10 to 18 for each temperature

card 10 - temperature (k)
a negative value means skip cards 11 to 18,
thereby using previous parameters for this temp.

card 11 — continuous distribution control
delta interval in ev
ni number of points

card 12 — rholenergy) (order of increasing ev)

card 13 - continuous distribution parameters

twt translational weight
c diffusion constant (zero for free gas)
theta normalization for. continuous part

card 14 - discrete oscillator control
nd number of discrete oscillators

card 15 — oscillator energies (ev)
card 16 - oscillator weights (sum to 1.-tbeta—twt)

card 17 - pair correlation control {ncold.ne.0 only)
nka number of kappa values
dka _kappa increment (inv. angstroms)

card 18 skappa values in increasing order (inv. ang.)

card 19 - file 1 comments, repeat until blank line is read.

K—****************************************************-K-)!-**'********'************

e oo ke she ke o e e e nfe afe e ok e o ok jeok ¥ s k e bk ok sckakakok
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ZPPR-9 @ |/C SCF CELL CALCULATION USING JENDL-3.2 LIBRARY

11720 0 140-20 00002 03000/ SRAC CONTROL
1.000E-15 / O BUCKLING
$SHOME/srac95/ 1 ib/usrpl ib/pfast Old File
$SHOME /srac95/1 ib/usrpl ib/pthmi 0 F
$SHOME /srac95/1ib/usrpl ib/pmers 0 F
$PDS_DIR/UFAST Scratch Core
$PDS_DIR/UTHERMAL. S C
$PDS_DIR/UMCROSS S FILE
$PDS_DIR/MACROWRK old c
$PDS_DIR/MACRD S C
$PDS_DiR/FLUX S c
$PDS_DIR/MICREF S FILE
74 0 0 0 /
74(1) /
21818 18 1 118000 506230 0450 /PATH
050505565 -1 0.0000 0.00001 0.001 1.0 10. 0.5 /
18(1) / X-R
1234546768981011101221 /MW-R
0.00000 0.22225 0.85725 1.17475 1.21285
2.40665 2.44475 2.48285 3.04165 3.07975
3.11785 3.67665 3.71474 3.75284 4.31164
4.34974 4.66724 5.30224 5.52449 /X
12/ NMAT
DRWSXPiIX 0 © 298.00000 0.22225 0.00000 / PLATE NO. IS 1
XAL70001 O O 1.17336E-06
XMONOCO1 O 0 9.12176E-05
XC020001 0 0 2.18142E-04
XFENCOOT O O 5.01210E-02
XCRNOCO1 0 0 1.39104E-02
XNINOOOT 0 O 5.66391E-03
AMNS0001 O O 1.23827E-03
XSINOGCO1 0 O 8.32645E-04
XCUNODO1 © 0 2.25288E-04
U308xXP2X 0 3 298.00000 0.63500 0.00000 / PLATE NO. IS 2
XUos0001 0 0 3.07665E-05
XU080001 0 0O 1.44204E-02
X0060001 0 0 3.83985E-02
U238XP3X 0 2 298.00000 0.31750 0.00000 / PLATE NO. IS 3
XU050001 0 0 9.48874E-05
XU080001 O 0 4.21202E-02
CNATXP4X 0 9 298.00000 0.03810 0.00000 / PLATE NO. IS 4
XAL70001 Q0 O 7.78412E-05 '
XMONOOO1 O 0O 1.86757E-05
XC020001 0 0 1.53364E-04
XFENCOO1 0 0 5.88497E-02
XCRNOOO1 O O 1.6893BE-02
ANINCQO1 O O 8.50662E-03
XMN50001 O 0O 1.28141E-03
XSINCOO1 O 0O 1.04772E-03
XCUNOOQO1T 0 0 1.79665E-04
NAT4XPSX 0 11 298.00000 1.19380 0.00000 / PLATE NC. IS b
XAL70001 O 0O 1.17336E-06 :
XMONGCOT 0 0 9.59463E-06
X0060001 O 0O 1.57286E-06
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XC020001
XNA30001
XCUNDOOT
XFENDOO1
XCRNOOO1
XNINOOOT
XMNS0001
XSINCOO
CNZPXP7X
XAL70001
XMONOOO1
XC€020001
XFENOOO1
XCRNOOO1
XNINOOOT
XMN50001
XSINOOO1
XCUNOOO1
ZPPRXP8X
XPU20001
XPUSO001
XPUOGO01
XPU10001
XAM1000t1
XU050001
XU080001
XMONOCO1
CNAZX10X
XAL70001
XMONOOO1
XC020001
XFENCOO1
XCRNOOD1
XN INOOOT
XMN50001
XSINOOO1
XCUNODOO1
NA12X11X
XAL70001
XMONOOO1
X0060001
XC020001
XNA30001
XCUNOQO1
XFENOOO1
XCRNOOO1
XNINOOO1
XMNS0001
XSINOOO1
CNACX13X
XAL70001
XMONOOO
XC020001
XFENOOO
XCRNOOO1
XNINGOOT
XMN50001
XSINOOO1
XCUNOOO1

OO OOOOO OO0 OoOO0COOOOOO OO OO0 OO OO0 OOOLDOOO0O00O00O00

—

2.53083E-05
2.16968E-02
3. 09965E-05
5.85287E-03
1.63440E-03
6. 86946E-04
1.42559E-04
9.57848E-05
298. 00000
7.00110E-05
9.59463E-06
2.32142E-05
6.45981E-02
1.87093E-02
9, 22878E-03
1.59633E-03
. 33453E-04
1.22738E-04
98. 00000
.43154E-05
. 77398E-03
1.16192E-03
1. 10071E-04
. 88911E-05
. 58824E-05
. 48900E-02
. 24168E-03
98. 00000
. 91664E-05
1.86227E-05
1.54963E-04
5. 89508E-02
1.69232E-02
8.52118E-03
1.28304E-03
1.05026E-03
1.81043E-04
298. 00000
1.17336E-06
9. 59463E-06
1. 50009E-06
2.52043E-05
2.09839E-02
3. 08001E-05
5. 85287E-03
1.63440E-03
6. 86946E-04
1.42559E-04
9.57848E-05
298. 00000
7.00110E-05
4.83141E-05
2.32142e-05
5.86449-02
1. 70066E-02
8.34296E-03
1.24697e-03
8.23234E-04
1.12985E-04

a
2
2
8
6
5
2
2
2
7

0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
8
0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0

0.03810 0.00000 / PLATE NO. iS 7

0.55880 0.00000 / PLATE NO. iS 8

0.03810  0.00000 / PLATE NOC. 1S 10

0.55880 0.00000 / PLATE NO. IS 11

0.03810 0.00000 / PLATE NO. iS 13
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NACOX14X 0 12 298.00000 0.55880 0.00000 / PLATE NO. IS 14
XAL70001 O 0O 1.17336E-06
XMONOOO1 O 0 9.59463E-06
X0060001 C© O 3.06619E-02
XC020001 0 0 1.02299E-02
XNA30001 0 0O 2.04318E-02
XCUNOOOT 0 0O 5.41834E-05
XFENOOO1 0 O 5.85287E-03
XCRNOOO1 0 0 1.63440E-03
XNINOOO1 0O O 6.86946E-04
XMN50001 O 0 1.42559E-04
XSINCOO1 O 0 9.57848E-05
XH0I0001 O 0O 9.52380E-05
FE20316X 0 10 298.00000 0.31750 0.00000 / PLATE NO. IS 16
XAL70001 O O 1.17336E-06
XMONOOOT 0 O 9.59463E-06
X0060001 0 O 4.88325E-02
XC020001 0 0 2.32142E-05
XFENOOO1 0 0 3.86527E-02
XCRNOOO1 O 0 1.63440E-03
XNINOOOT O O 6.86946E-04
XMNS000T O O 1.42559E-04,
XSINQOOT O 0 8.57848E-05
XCUNDOQ1 0 0 2.53087E-05
DUMY

KEEP EFFECTIVE MICRSOSCOPIC X-SECTION OF HEAVY NULCIDES

11000 140-20 00002 01000/ SRAC CONTROL
1.000E-15 / O BUCKLING

31111t 1 01000 106230 0450 / PATH

05050 555-1 0.0001 0.00001 0.001 1.0 10. 0.5 /

11(1) / X-R

11237(4) / MR
0.0 0.70 1.270 1.4620 3.117 5.0 10.0 15.0 20.0 25.0 30.0 33.117 /

4 / NMAT

DUMIXETX 0 3 298.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 © 0 1,28800E-04 -0.06850

XU080001 0 0 1.77900E-02 -0.06850

X0060001 0 O 3.41600E-02 -0.06850

DUMZ2XE2X 0 5 298.00 0.7176 0.540 / 2 : INCONEL CLADDING
XFENOOOT 0 0 6.82160E-3

XCRNOOOT 0 0 1.51890E-2

XNINOOO1 0 0 6.94810E-2

YMNS0001 0 0 2.51110E-4

XC020001 0 0 1.29790E-4

DUM3XE3X 0 8 298.00 4.8625 0.00 / 3 : SUS GUIDE TUBE
XFENOOO1 0 0 1.71580E-2

XCRNOOO1 0 0 4.76790E-3

XNINOGO1T 0 0 1.92540E-3

XMN50001 0 0 4,24850E-4

XC020001 0 0 7.53500E-5

XMONOCO1 0 0 3.32660E-5

XSINOCO1T 0 0 2.73750E-4

XCUNOOOT 0 0 8.29660E-5

DUM4XE4AX 0 19 298.00 65.647 1.00 / 4 : HOMOGE. CORE
XU050001 0 1 1.81513E-05

XUgs0001 O 1 8.24098E-03

XPU90001 O 1 8.86154E-04

XPUODOOT 0 1 1,17351E-04

XPUT0001T O 1 1.11169E-05 -

C-4
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XAM10001
XPU20001
XNINOOO1
XCRNOOO1
XFENODO1
XMONOOO1
XMN50001
XS INODO1
XAL70001
XNA30001
XC020001
XH010001
X0060001
XCUNOOG1
T30

OO0 OOOCOO

1
i
0
0
0
0
0
0
0
0
0
0
0
0

6. 95786E-06
2. 45580E-06
1.27056E-03
2.87632E-03
1. 20560E-02
2.39883E-04
2.43451E-04
1.66525E-04
4.73968E-06
8.74537E-03
1. 04688E-03
9. 25538E-06
1.45213E-02
4.31030E-05

298K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING PEACO
11002
1.000E-15 / 0 BUCKLING

4 / NMAT
DO30X31X
XU05000t
XU080ao1
X0060001
INCNX32X
XFENDOO1
XCRNOOO
XNINOOOT
YMN50001
XC020001
SUSTX33X
XFENOOO1
XCRNOOO1
XNINOOOD1
XMN50001
XC020001
XMONOCO1
XSINOGO1
XCUNOOO1
DRIVX34X
XUDS0E41
XUOBOE41
XPUSOE41
XPUOOEA
XPUTOEA
XAM10EA
XPUZ20E41
XNINCGOO1
XCRNOOO1
XFENGOO1
XMONOOGT
XMN50001
XSINGOO1
XAL70001
XNA30001
XC020001
XHO10001
X0060001
XCUNOOOT

COO0OCOOOOOOOOOOO0— == mw - -mO0O000 000 00O OO0 OO O D

000000 COwOoOOoOOoOoOow;m

C OO OO0 O OO COCOOO0 0000 o Ww

1

0

44-20 10

298.00 2.5400
1. 29800E-04
1.77900E-02
3.41600E-02

298.00 0.7176

6.82160E-3

1.51890E-2

6. 94810E-2

2.51110E4

1.29790E4

298.00 4.8625

1.71580E-2

-4,76790E-3

1.92540E-3
4. 24850E-4
7.53500E-5
3. 32660E-5
2.73750E-4
8. 29660E-5
98.00 65,647
. 81513E-05
. 24098E-03
. 86154E-04
. 17351E-04
. 11169E-05
. 95786E-06
. 45580E-06
. 27056E-03
. 87632E-03
. 20560E-02
. 39883E-04
. 43451E-04
. 66525E-04
. 73968E-06
. 74537E-03
. 04688E-03
. 25538E-06
1.45213E-02
4,31030E-05

2
1
8
8
1
1
6
2
1
2
1
2
2
1
4
8
1
8

1/ PEACO PLOT OPTION

002 01000/ SRAC CONTROL

-1.0 /1 : DOPPLER SAMPLE
-0. 06850

-0. 06850

-0.086850

0.540 / 2 : INCONEL CLADDING

0.00 / 3 : SUS GUIDE TUBE

1.00 / 4 : HOMOGE. CORE

C-5
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T050
487.5K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING PEACO
11002 144-20 10002 01000/ SRAC CONTROL
1.000E-15 / 0 BUCKLING

4 / NMAT

DO50X51X 0 3 487.50 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 O O 1.29800E-04 -0.06850

XU080001 0 0O 1.77900E-02 -0.06850

X0060001 0 0O 3.41600E-02 -0.06850

INC5X52X 0 5 298.00 0.7176 0.540 / 2 : INCONEL CLADDING
XFENOOCT 0 O 6.82160E-3

XCRNOOO1 0 O 1.51830E-2

XNINOOO1 0O O 6.94810E-2

XMN50001 0 G 2.51110E-4

XC020001 0 O 1.29790E-4

SUS5X53X 0 8 298.00 4.8625 0.0 / 3 : SUS GUIDE TUBE
XFENCOO1T 0 0 1.71580E-2

XCRNOOO1 0 0 4,76790E-3

XNINGGO1 0 0 1.92540E-3

XMNS0001 0 0 4.24850E4

XC020001 0 0 7.53500E-5

XMONOCOT 0 0 3.32660E-5

XSINOOOT 0 0 2,73750E-4

XCUNOOOT 0 O 8,29660E-5

DRISX54X 0 19 298.00 65.647 1.0 / 4 : HOMOGE. CORE
XUO50E4T 1 0 1.81513E-05

XUCBOE4t 1 0 8,24098E-03

XPUSOE4T 1 0 8.86154E-04

XPUOOE41T 1 0 1.17351E-04

XPUT0E41 1 0 1.11169E-05

XAM10E41 1 0 6,95786E-06

XPU20EA1 1 0 2.45580E-06

XNINOOO1 O 0 1.27056E-03

XCRNOOO1 O 0 2,87632E-03

XFENOOO1 O 0 1.20560E-02

XMONOOO1 O 0 2.39883E-04

XMN50001 O 0 2.43451E-04

XSINOOO1 O 0 1.66525E-04

XAL70001 O 0 4.73968E-06

XNA30001 O 0 8.74537E-03

XC020001 O 0 1.04688E-03

XHO10001 O 0 9,25538E-06

X0060001 O 0 1.45213E-02

XCUNO0O1 0 0 4.31030E-05

0 / PEACO PLOT OPTION
TO8O
794.0K DOPPLER SAMPLE CELL
11002 144-20 1
1.000E-15 / O BUCKLING

CAL WITH SUPER CELL USING PEACO
0002 01000/ SRAC CONTROL

4 / NMAT

DO8OX81X 0 3 794.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 0 0 1.29800E-04 -0.06850

XU080001 O 0O 1.77900E-02 -0.06850

X0060001 O O 3.41600E-02 -0.06850

INC8X82X 0 5 298.00 0.7176 0.540 / 2 © INCONEL CLADDING
XFENOOO1T 0 0 6.82160E-3

XCRNOOOT 0 0 1.51890E-2

XNINOOOT O 0 6.94810E-2

XMNS00Y 0 0 2.51110E-4
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XC020001
SUSBX83X
XFEN0OO1
XCRN00O1
XNINOOO1
XMN50001
XC020001
XMONOOO1
XSIN00O1
XCUNOQO1
DRI8X84X
XUO50E41
XUOBOEA1
XPU9OEA1
XPUOOEA1
XPU10E41
XAM10E41
XPU20E41
XNINOODT
XCRNOOO1
XFENOOO1
XMONOOO1
XMN50001
XSINOOO1
. XAL70001
XNA30001
XC02000t
XH010001
X0060001
XCUNOOO!

OOO'DOOOOOOOD—'-—!—'--d—"—'—'OOOOOOOOOOO

0
8
0
0
0
0
0
0
0
0
19
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1.29790E-4

1.71580E-2
4.76790E-3
1.92540E-3
4, 24850E-4
7.53500E-5
3. 32660E-5
2.73750E-4
8. 29660E-5

.81513E-05
. 24098E-03
.86154E-04
.17351E-04
. 11169E-05
. 95786E-06
. 45580E-06
. 27056E-03
.87632E-03
. 20560E-02
. 39883E-04
. 43451E-04
. 66525E-04
. 73968E-06

8
8
1
1
6
2
1
1

74537E-03
04688E-03
25538E-06
1.45213E-02
0 4.31030E-05

2
2
2
1
4
8
1
9

0 / PEACO PLOT OPTION

0

298.00 4.8625

298.00 65.647
1

0.0 / 3 : SUS GUIDE TUBE

1.0 / 4 : HOMOGE. CORE

1087.0K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING PFACO
11002
1.000E-15 / 0 BUCKLING

4 / NMAT
D110XB1X
XU050001
XU080001
X0060001
INCBXB2X
XFENOOO1
XCRNOOO1
XNINOOO1
XMN50001
XC020001
SUSBXB3X
XFEN0OO1
XCRNOOO1
XNINOOO1
XMN50001
XC020001
XMONOQO1
XSINOOOT
XCUNDOO1
DRI BXB4X
XUO50E41
XUOBOE41
XPUSOE41

144-20

10002

01000/ SRAC CONTROL

3 1087.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE

0 1.29800E-04
0 1.77900E-02
0 3.41600E-02

6.82160E~3
1.51890E-2
6.94810E-2
2.51110E-4
1.29790E-4

1.71580E-2
4,76790E-3
1. 92540E-3
4, 24850E-4
7.53500E~5
3. 32660E-5
2.73750E-4

0
0 8.29660E-5
19 298.00 65.647

8. 24098E-03

9
0 1.81513E-05
0
0 8.86154E-04

298.00 4.8625

-0. 06850
-0. 06850
-0.06850

298.00 0.7176 0.540 / 2 :

0.0 /3

1.0 / 4

INCONEL CLADDING

. SUS GUIDE TUBE

» HOMOGE.. CORE
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XPUOOE41 1 0 1.17351E-04
XPU10OEAT 1 0 1.11169E-05
XAMI0E41 1 0 6.95786E-06
XPU20E41 1 0 2.45580E-06
XNINOOOT O 0 1.27056E-03
XCRNOOO1 O 0 2.87632E-03
XFENODO1 O 0 1.20560E-02
XMONOOO1 O 0 2.39883E-04
XMN50001 O 0 2.43451E-04
XSINOOO1 0 0 1.66525E-04
XAL70001 O 0 4.73968E-06
XNA30001 O O 8.74537E-03
XC020001 O 0O 1.04688E-03
XHO10001 O O 9.25538E-06
X0060001 O 0 1.45213E-02
XCUNOOO1 O 0 4,31030E-05

0 / PEACO PLOT OPTICN
CORE

WHOLE CORE 74 G CALCULATION USING CITATION (2D-RZ) : DOP. REACTIVITY

00000 00000 05002 01000/ SRAC CONTROL
1.000E-15 / O BUCKLING
-11 0 -3 / BLOCK1 (NM NXR ID )

T 1 / BLOCK2 (IXKI| IDELAY)

11(5)
3 /ICASE
DOSOX51X  -11 1 0.0 / SAMPL OPT IDOPT BUKL
DOSOX8IX ~11 1 0.0 / SAMPL 0PT {DOPT BUKL
DI10XBIX -11 1 0.0 / SAMPL IOPT 1DOPT BUKL
02 DOPPLER SMPLE WORTH ANALYS!S USING PEACO WITHOUT MUTUAL EFFECT

DOPPLER REACTIVITY CAL BY 1-ST ORDER PERTURBATION METHOD :2D-RZ
0t

[

.0
.0

o oo

0

o oo

0 000O0O0O0O0CDODOCOI110O0O0O0O0CO01100GOC
100011000000O0CO0O0O0O0OO0OO0OO0CODOGC
500 0 0 0000CO0CO0DO0CO0CO0DO0OOCOO0O0CO0O0O0O0TC
0.0 0.0 0.0 0.0 0.0 0.
003
00O 0OC7000O0O01T10000O0G1O0000
0.00 0.0 0.0 0.0 0.0 0
0.0 0.0 0.0 0.0 0.0 0
004
2 1.270 1 0.1920 4 17.4970 14 69.9130 6 31.0770 5 22.6450
4 16.8540 4 20.5520 0
4 15.2400 1 0.1920 7 35.4440 5 25.4000 1 5.0800 2 10.1600
3 13.2940 4 20.1900 O
005
110 112 379
10010 112 37 9
11112379
555 55 3729
6 6 6 6 6 3 7 9
6 6 6 6 6 4 7 9
8 8 8 8 81899
29 9999 99
008
~74 74 10
999
1234567891011 / BLOCK 9 (MAT(M) M=1,11 )
14 ./ NMAT ,
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IC74X01X 0 O 298.00 1.00 1.00 / 1:1/C
0C74X0CX 0 19 298.00 1.00  1.00 / HOMOG. MATERIAL NO 1
XPUG00O1 0 0 1.26661E-03
XPUOOOO1 O O 1.67695E-04
XPUT0001 0 0 1.55757E-05
XPU20001 0 O 3.39823E-06
XAM10001 0 O 9.86344E-06
XU050001 0 0 1.66979E-05
XU080001 0 0 7.56118E-03
XNA30001 0 0 8.83070E-03
X0060001 O 0O 1.35534E-02
XFENOOO1 O O 1.30132E-02
XCRNOOO1 O 0 2.99263E-03
XNINOOO1 O O 1.41291E-03
XMNS0001 0 0 2.53555E-04
XMONOQOT 0 0 3.36976E-04
XC020001 0 O 1.06917E-03
XAL70001 0 0 5.20387E-06
XSINOOO1 0 O 1.72535E-04
XCUNOGO1 O O 4.37604E-05
XHO10001 O O 9.60385E-06

AB74XRBX 0 13 298.00 1.00 1.00 / HOMOG. MATERIAL NO 2

Xu0s0001 0 0 2.88479E-05
Xuoso001 0 0 1.32518E-02
XNA30001 O 0 4.649976-03
X0060001 0 0 2.24176E-02
XFENOOO1 O 0O 7.50319E-03
XCRANOOO1 O 0 2.09994E-03
XNINODO1 O O 9.01499E-04
XMNS000T O 0 1.822B0E-04
XMONDOGT O 0 1.47340E-05
XC020001 0 0 3.18902E-05
XAL70001 O 0 1.40330E-06
XSINOCOY O 0 1.28402E-04
XCUNCOO1 O 0 4.19341E-05
RBU7XRUX 0 10 298.00 1.00 1.00 / HOMOG. MATERIAL NO 3
XU050001 O O 8.65255E-05
XU0B0001 0 O 3.87476E-02
XFENOOO1 0O 0 6.61540E-03
XCRNOOO1 0 0 1.83524E-03
XNINGGO1 0 0 7.43482E-04
XMN50001 O O 1.83740E-04
XMONOGOT O 0 1.23074E-05
XC020001 0 0 2.91043E-05
XSINOOOT O 0 1.09250E-04
XCUNOOOT O 0 3.02983E-05
AB74XABX 0 14 298.00 1.00 1.00 / HOMOG. MATERIAL NO 4
XU050001 O 0 2.08537E-05
XU080001 O 0O 9.38599E-03
XNA30001 O O 8.73613E-03
X0060001 0 O 1.43529E-02
XFENCOO1 O 0 1.23681E-02
XCRNOOO1 0 0 3.00796E-03
XNINGOO1T O 0 1.30866E-03
XMN50001T O O 2.56487E-04
XMONCOO1T O 0 1.53672E-05
XC020001 O 0 1.06773E-03
XAL70001 O 0O 3.42723E-06
XSINOOOT O 0 1.72913E-04
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XCUNOOO1
XH010001
ABU7XAUX
XU050001
XU080001
XNA30001
X0060001
XFENOOO1
XCRNOOO1
XNINOOOT
XMN50001
YHONOOO?
XC020001
XAL70001
¥SINOOOT
XCUNOOOT
RR74XRRX
XFENOOO1
XCANOOO1
XNINOOOT
YMNS0001
XMONOOOT
XC020001
XSIN0OO?
XCUNOOO?
AR74XARX
XFENOOO!
XCRNOOOT
XNINOOOT
XMN50001
XHONOOO1
XC020001
XSINOOOT
XCUNOOOT
MT74XMTX
XFENOOO!
XCRNOOOT
XN1NODO!
XUNS000t
XHONOOOT
XC020001
XSINOOOT
XCUNOODT
INCNX32X
DO30X31X
DOSOX51X
DO8OX81X
D110XBI1X

0
0

OO0 OO OO0 OCOO0O0oO0o

0

OOOOOOOOO

OO OQODDOOoOo

0

OO0 OO OO O OOO

0 7.58977E-05
0 9.54714E-06
0 13 298.00
2.07151E-05
9. 41323e-03
. 04700E-03
1,12710E-02
. 18760E-02
. 86303E-03
. 23774E-03
. 46253E-04
. 48355E-05
2032205
17683E-06
67007E-04
33696E-05
298.00
30622E-02
50313E-02
65694E-03
52298E-03
17122E-06
14096E-04

0
0
0
0
0
0
0
0
0
0 4.
03.

01.

07.

.62177E-04

0
0
0
0
0
0
0
0

55134E-05
298.00
22545E-02
49866E-03
02521E-04
12588E-04
16568E-06
67331E-04

9
1
2
1
2
1
4
3
1
7
8
b
1
6
1
8
2
8
9
8
7
1
6
6
9
5
8. 78194E-05
7

0
0
0
0
0
0
0
0

.8 298.00
0 4.27910E-03
0 1.18908E-03
0 4.80174e-04
0 1.05909E-04
0 8.25984E-06
0 1.87561E-05
0 6.83145E-05
0 2.07212E-05
2
2
4
7
0

8.0 0.0

[ B e B . i

0.
0.
0.
0.

10329E-05 -

1.00

1.00

1.00

1.00

ePeRR
o0 oOo

i

1.

1.

1.00 / HOMOG. MATERIAL NO 5

.00

00

00

/ HOMOG. MATERIAL NO 6

/ HOMOG. MATERIAL NO 7

/ HOMOG. MATERIAL NO 8

0 : INCONEL CLADDING

: DOPPLER SAMPLE 298.0K
2 : DOPPLER SAMPLE 487.5K
: DOPPLER SAMPLE 794.0K
. DOPPLER SAMPLE 1087.0K
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FC-2 HIBTHDREFE L Ry 75 —RIBEXEBRETOSRCOAN T — 4

1C74

ZPPR-9 : §/C SCF CELL CALCULATION USING JENDL-3.2 LiBRARY
1120 0 14020 00002 03000/ SRAC CONTROL
1.000E=15 / 0 BUCKLING

$SHOME/srac95/1 ib/usrpl ib/pfast Old File

$SHOME/srac95/1 ib/usrpl ib/pthml 0 F
$SHOME/srac95/tib/usrpl ib/pmers 0 F
$PDS_DIR/UFAST Scratch Core
$PDS_DIR/UTHERMAL S C
$PDS_DIR/UMCROSS S FILE
$PDS_D1R/MACROWRK 0ld C
$PDS_DIR/MACRO S C
$PDS_DIR/FLUX S C
$PDS_DIR/MICREF ) FILE
74 0 0 0 /
74(1) /

2181818 1 118000 506230 0450 /PATH
050505655 -1 0.0001 0.00001 0.001 t.0 10. 0.5 /
18(1) / X-R

12345467689%381011101221 /MR

0.00000 0.22225 0.85725 1.17475 1.21285
2.40665 2.44475 2.48285 3.04165 3.07975
3.11785 3.67665 3.71474 3.75284 4.31164

4,34974 4.66724 5.30224  5.52449 /X

12/ NMAT

DRWSXPIX 0 9 298.00000 0.22225 0.00000 / PLATE NO. IS 1
XAL7000% 0 0O 1.17336E-06

XMONOOOT O 0 9.12176E-05

XC020001 O 0 2.18142E-04

XFENOOO1 O 0O 5.01210E-02

XCRNOOO1 © 0 1.39104E-02

XNiNOOOT O O 5.66391E-03

XMN5000T O 0O 1.23827E-03

XSINOOOT O O 8.32645E-04

XCUNOOOT 0 0 2.25288E-04

U308XP2X 0 3 298.00000 0.63500 0.00000 / PLATE NO. IS 2
XU050001 0 O 3.07665E-05

XU0s0001 0O 0 1.44204E-02

X0060001 O O 3,83985E-02

U238XP3X 0 2 298.00000 0.31750 0.00000 / PLATE NO. IS 3
XUos50001 O O 9.48874E-05

XUosooot O 0 4.21202E-02

CNATXPAX O Q@ 298.00000 0.03810 0.00000 / PLATE NO. IS 4
XAL70007 O O 7.78412E-05

XMONOOOT O 0 1.86757E-05

XC02000t O O 1.53364E-04

XFENOOOT O O 5.88497E-02

XCRNOOO1 O O 1.68938E-02

XNINOOOT O 0O 8.50562E-03

XMN50001 O O 1.28141E-03

XSINOOCT O 0 1.04772E03

XCUNOOOT 0O 0 1.79665E-04

NAT4AXPSX 0 17 298.00000 1.19380 (0.00000 / PLATE NO. IS 5
XAL70001 O 0 1.17336E-06

XMONOOO1 O O 8.59463E-06

X0060001 0 O 1.57286E-06
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XC020001
XNA30001
XCUNOCOO1
XFENOOO1
XCRNOOD1
XNINOOO?
XMN50001
XSINGOOT
CNZPXP7X
XAL70001
XMONOQO1
XC020001
XFENOOO1
XCRNOOO1
ANINOOO1
XMN50001
XSINOCO1
XCUNOOO1
ZPPRXP8X
XPU20001
XPUS0001
XPUG0OO
XPU10001
XAM10001
XU050001
Xu080001
XMONOCO1
CNAZ2X10X
XAL70001
XMONOOO1
XxC020001
AFENOQO1
XCRNOOO1
XNINOQO1
XMN50001
XSINOOO1
XCUNOOO1
NATZX11X
XAL70001
XMONOOO1
X0060001
XC020001
XNA30001
XCUNOOO1
XFENOOO1
XCRNOOO1
XNINOOO1
XMN50001
XSINOCOT
CNACX13X
XAL70001
XMONOOO1
XC020001
XFENOOO1
XCANOOO1
XNINOOO1
XMN50001
XSINO0O1
XCUNOQO1

OOODODOO0.000000DODOOOOOOOOOODOOODOOOOOOODOOOQOOOOOOOOOOOOOO

2.53093E-05
2. 16968E-02
3. 09965E-05
5.85287E-03
1.63440E-03
6. 86946E-04
1.42559E-04
9.57848E-05
298. 00000
7.00110E-05
9. 59463E-06
2.32142E-05
45981E-02
1
9
1
1

6.
. 87093E-02
. 22878E-03
. 5963303
9.33453E-04
. 22738E-04
298.00000
2.43154E-05
8. 7739803
. 16192E-03
. 10071E-04
. 88911E-05
. 58824E-05
. 48900E-02
. 24168E-03
98. 00000
. 91664E-05
. 86227E-05
. 54963E-04
. 89508E-02
.69232E-02
.52118E-03
. 28304E-03
. 05026E-03
. 81043E-04
98. 00000
17336E-06
59463E-06
50009E-06
52043E-05
09839E-02
08001E-05
85287E-03

[

. 63440E-03
. 86946E-04
. 42559E-04
. 57848E-05
98. 00000

. 00110E-05
. 83141E-05
. 32142E-05
. 86449E-02
. 70066E-02
. 34296E-03
. 24697E-03
. 23234E-04

0
0
0
0
0
0
0
0
g
0
0
0
0
0
0
0
0
0
8
0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0 1.12985E-04

1
1
6
5
2
2
2
7
1
1
5
1
8
1
1
1
2
1
9
1
2
2
3
5
1
]
1
9
2
7
4
i
5
1
8
1
8
1

0.03810 0.00000 / PLATE NO. IS 7

0.55880 0.00000 / PLATE NO. IS 8

0.03810 0.00000 / PLATE NO. IS 10

0.55880 0.00000 / PLATE NO. iS 1

0.03810

0.00000 / PLATE NO. IS 13
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NACOX14X 0 12 298.00000 0.55880 0.00000 / PLATE NO. IS 14
XAL70001 O 0O 1.17336E-06
XMONOOOT @ 0 9.59463E-06
X0060007 0 0O 3.06619E-02
XC020001 O O 1.02299E-02
XNA30001 O 0O 2.04318E-02
XCUNCOO1 O 0O 5.41834E-05
XFENOOO1 0 0 5.85287E-03
XCRNO0O1 O 0O 1.63440E-03
XNINO0O1 . 0 O 6.86946E-04
XMN50001 O O 1.42559E-04
XSINO0O1 O O 9.57848E-05
XH010001 O O 9.52380E-05
FE20316X O 10 298.00000 0.31750 0.00000 / PLATE NO. 1S 16
XAL70001 O O 1.17336E-06
XMONOOO1 0 0 9.59463E-06
X0060001 0 O 4.88325E-02
XC020001 0 0 2.32142E-05
XFENOOO1 0 0 3.96627E-02
XCRNO0OO1 0 0O 1.63440E-03
XNINOOG1 O O 6.86946E-04
YMNS0001 O 0 1.42559E-04
XSINOOO1 0 0 9.57848E-05
XCUNOOO1T O 0 2.53087e-05

T030 '

208K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING PEACO

11002 14420 00002 01000/ SRAC CONTROL
1.000E~15 / 0 BUCKLING

31171111 1 011000 106230 0450 / PATH
05050555 -1 0.0001 0.00001 0.001 1.0 10. 0.5 /

11(1) / X-R

112374 / MR

0.0 0.70 1.270 1.4620 3.117 5.0 10.0 15.0 20.0 25.0 30.0 33.117 /

4 / NMAT

DO30X31X 0 3 298.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 O O 1.29800E-04 -0.06850

XuU080001 O 0O 1.77900E-02 -0.06850

X0060001 0 O 3.41600E-02 -0.06850

INCNX32X 05 298.00 0.7176 0.540 / 2 : INCONEL CLADDING
XFENOOO1 © 0 6.82160E-3

XCRNOOO1 0 O 1.51830E-2

XNINOOO1. O O 6.94810E-2

XMN50001 0 O 2.51110E-4

XC020001 0 0 1.29790E-4

SUSTX33X 0 8 298.00 4.8625 0.00 / 3 : SUS GUIDE TUBE
XFENOGO1 0O 0 1.71580E-2

XCRNOCO1 0 0 4.76790E-3

XNINODOT 0 0 1.92540E-3

XMNS0001 O O 4.24850E-4

XC020001 0 0 7.53500E-5

XMONOOO1 0 O 3.32660E-5

XSINOOO1 0 0 2.73750E-4

XCUNOOO1 0 0 8.29660E-5 ’
DRIVX34X 0 19 298.00 65.647 1.00 / 4 : HOMOGE. CORE
XU050001 0 0O 1.81513E-05

Xu080001 © 0 8.24098E-03

XPU90001 0 O 8.86154E-04

XPUO00O1T O O 1.17351E-04

XPU10001 0 O 1.11169E-05
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XAM10001 O O 6.95786E-06
XPU20001 O O 2.45580E-06
XNINOODT 0 O 1.27056E-03
XCRNOOOT 0 0 2.87632E-03
XFENOGO1 0 0 1.20560E-02
XMONOOG1 0 0 2.39883E-04
XMNS0001 © 0 2.43451E-04
XSINOOO1 O 0 1.66525E-04
XAL70001 O 0O 4.73968E-06
XNA30001 O 0 8.74537E-03
XC020001 O O 1.04688E-03
XHO10001 O O 9.25538E-06
X0060001 0 0 1.45213E-02
XCUNOOO1 0 0 4,31030E-05

1/ PEACO PLOT OPTION
T050

487.5K DOPPLER SAMPLE CELL
11002 144-20 1
1.000E-15 / O BUCKLING

CAL WITH SUPER CELL USING PEACO
0002 01000/ SRAC CONTROL

4 / NMAT

DOSOX51X 0 3 487.50 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 0 O 1.29800E-04 -0.06850

Xu0sd001 0 O 1.77900E-02 -0.06850

X0060001 O 0 3.41600E-02 -0.06850

INCoX52X 0 5 298.00 0.7176 0.540 / 2 : INCONEL CLADDING
XFENOOO1 0O O 6.82160E-3

XCRNOOO1 0 0 1.51890E-2

XNINOOD1T 0 O 6.94810E-2

XMNSO001 0 0 2.51110E-4

XC020001 0 0 1.29790E-4

SUS5X53X 0 8 298.00 4.8625 0.0 / 3 : SUS GUIDE TUBE
XFENOOG1 0 O 1.71580E-2

XCRNOOG1 0 O 4.76790E-3

XNINDOO1 O O 1.92540E-3

XMNS0001 O O 4.24850E-4

XC020001 0 O 7.53500E-5

XMONOOO1 0 O 3.32660E-5

XSINOOO1 0 0 2,73750E-4

XCUNOOOT 0 O 8.29660E-5

DRI5SX54X 0 19 298.00 65.647 1.0 / 4 : HOMOGE. CORE
XU050001 O 0 1.81513E-05

XU08c001 O 0 8.24098E-03

XPUS0001 O 0 8.86154E-04

XPUOD001 O O 1.17351E-04

XPUi0001 O O 1.11169E-05

XAM10001 © 0 6.95786E-06

XPU20001 © 0 2.45580E-06

XNINOOO1 O O 1.27056E-03

XCRNOOD1 0 0 2.87632E-03

XFENOOO1 O 0 1.20560E-02

XMONOGOT 0 O 2.39883E-04

XMN50001 O O 2.43451E-04

XSINOGO1 O 0 1.66525E-04

XAL70001 O O 4,7336BE-06

XNA30001 0 O 8.74537E-03

XC020001 0 0 1.04688E-03

XHO10001 O 0 9.25538E-06

X0060001 0 O 1,45213E-02

XCUNOOOT 0 0O 4.37030E-05
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0 / PEACO PLOT OPTION
T080
794.0K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING PEACO
11002 144-20 10002 01000/ SRAC CONTROL
1.000E-15 / O BUCKLING

4 / NMAT

DO8OX81X 0 3 794.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 O O 1.29800E-04 -0.06850

XUo80001 0 0 1.77900E-02 -0.06850

X0060001 O 0 3.41600E-02 -0.06850

INC8X82X O 5 298.00 0.7176 0.540-/ 2 © INCONEL CLADDING
XFENOCO1 0 0 6.82160E-3

XCRNOCO1 0 O 1,51890E-2

XNINOOOT O 0 6.94810E-2

XMN50001 0 0 2.51110e-4

XC020001 O 0 1.28790E-4

SUS8X83X 0 8 298.00 4.8625 0.0 / 3 I SUS GUIDE TUBE
XFENOOD1 0 O 1.71580E-2

XCRNOOOT 0 O 4.76790E-3

XNINOOOT © O 1.92540E-3

XMN50001 0 O 4,24850E-4

XC020001 0 O 7.53500E-5

XMONODO1 0 0 3.32660E-5

XSINCOO1 0 0 2.73750E-4

XCUNOOD1 0 O 8.29660E-5

DRIBX84X 0 19 298.00 65.647 1.0 / 4 : HOMOGE. CORE
Xu050001 0 0O 1.81513E-05

XU08a001 0 0O 8.24098E-03

XPU90001 O 0O 8,86154E-04

XPU0O00T O 0O 1.17351E-04

XPU10001 O 0 1.11169E-05

XAM10001 0 0O 6.95786E-06

XPU20001 0 0O 2.45580E-06

XNINOOOT © 0 1.27056E-03

XCRNOOO1 0O 0 2.87632E-03

XFENOOO1 O 0 1.20560E-02

XMONOOOT 0O 0 2.39883E-04

XMN50001 O 0O 2,43451E-04

XSINOOOT 0 O 1.66525E-04

XAL70001 O O 4.73968E-06

XNA30001 O 0O 8.74537E-03

XC020001 0 0O 1.04688E-03 .

XHO10001 0 O 9.25538E-06

X0060001 O O 1.45213E-02

XCUNOCOT O 0 4.31030E-05

0 / PEACO PLOT OPTION
™o
1087.0K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING PEACO
117002 144-20 10002 01000/ SRAC CONTROL
1.000E-15 / 0 BUCKLING

4 / NMAT

DI10XB1X 0 3 1087.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 0 0 1.29800E-04 -0.06850

Xuosoo01 0 0 1.77900E-02  -0.06850

X0060001 0 0 3.41600E-02 -0.06850

INCBXB2X 0 5 298.00 0.7176 0.540 / 2 : INCONEL CLADDING
XFENCOOT 0 0 6.82160E-3

XCRNOCOT 0 0 1.51890E-2

XNINOOOT 0 0 6.94810E-2
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XMN5000T 0 0 2.51110E-4
XC020001 0 0 1.29790E-4
SUSBXB3X 0 8 298.00 4.8625 0.0 / 3 : SUS GUIDE TUBE
XFENODO1 0 0 1.71580E-2
XCRNOOO1 0 0 4.76790E-3
XNINOOO1 0 0 1.92540E-3
XMNS0001 0 O 4.24850E-4
XC020001 0 O 7.53500E-5
XMONOOOT 0 O 3.32660E-5
XSINOOO1T 0 O 2.73750E-4
XCUNODO1 0 0 8.29660E-5
DRIBXB4X 0 19 298.00 65.647 1.0 / 4 : HOMOGE. CORE
XU050001 0 0 1.81513E-05
Xu080001 0 0 8.24098E-03
XPUS0001 O O 8.86154E-04
XPUODOOT O O 1.17351E-04
~ XPU1000tT O 0 1.11169E-05
XAM10001 O 0 6.95796E-06
XPU20001 0 0 2.45580E-06
XNINOOO1 O 0 1.27056E-03
XCRNOOO1 0 0 2.87632E-03
XFENOOO1 0 0 1.20560E-02
XMONOOO1 0 O 2.39883E-04
XMNS0001 O 0 2.43451E-04
XSINOOOT 0O 0 1.66525E-04
XAL70001 0O 0 4.73968E-06
XNA30001 O 0 8.74537E-03
XC020001 O 0 1.04688E-03
XHO10001 © 0 9.25538E-06
X0060001 O 0 1.45213E-02
XCUNOOO1T O 0 4.31030E-05

0 / PEACO PLOT OPTION
CORE
WHOLE CORE 74 G CALCULATION USING CITATION (2D-RZ) : DOP. REACTIVITY
00000 00000 05002 01000/ SRAC CONTROL
1.000E-15 / 0 BUCKLING
-11 0 -3 / BLOCK? (NM NXR iD )
1 1 / BLOCK2 (IXKI IDELAY)
11(5)
3 /ICASE
DOBOX51X -11 1 0.0 / SAMPL IOPT IDOPT BUKL
DOBOX81X -11 1 0.0 / SAMPL IOPT IDOPT BUKL
DI10XB1X =11 1 0.0 / SAMPL IOPT IDOPT BUKL
U02 DOPPLER SMPLE WORTH ANALYSIS USING PEACO WITH MUTUAL EFFECT
DOPPLER REACTIVITY CAL BY 1-ST ORDER PERTURBATION METHOD :2D-RZ

001

oo

0 000 c000O0O0OT11O0O0OOCO0OO11TOO0OOO
10001100000000O0CO0O0CO0CCOCOCOC0COQO
500 0 0 0 0 00O0COOCOO0OO0O0ODODD0OGOO0O0OTUO0CDO
0.0 0.0 0.0 0.0 0.0 0.0
003
6000700006011 00000100000
0.00 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
004
2 1.276 1 0.1920 4 17.4970 14 69.9130 6 31.0770 5 22.6450
4 16.8540 4 20,5520 O
4 15.2400 1 0.1920 7 35.4440 5 25.4000 1 5.0800 2 10.1600
3 13.2940 4 20,1900 O
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005
1110 11 2 379
1010 1 1 2 3 79
111123729
5 55 55379
6 6 6 6 6 3 79
6 6 6 6 6 4 7 9
8 88 8818 99
9 9999999
008
-74 74 10
999
1234567891011
14 / NMAT
IC74X01X 0 0 298.00
0C74X0CX 0 19 298.00
XPU9D0O1 0 O 1.26661E-03
XPUODOO1 O O 1.67695E-04
XPU10001 0 O 1.55757E-05
XPU20001 0 0 3.39823E-06
XAM10001 O O 9.86344E-06
XUO50001 0 0 1.66979E-05
XU080001 0 0 7.56118E-03
XNA30001 O 0 8.83070E-03
X0080001 0 O 1.35534E-02
XFENOOOT 0 0 1.30132E-02
XCRNOOO1 0 O 2.99263E-03
XNINGOOT O 0O 1.41291E-03
XMN50001 0 0O 2.53555E-04
YMONOOO1 0 O 3.36976E-04
XC020001 0 O 1.06917E-03
XAL70001 0 O 5.20387E-06
XSINOOO1 O O 1.72535E-04
XCUNODO1 0 O 4.37604E-05
XHO10001 0 O 9.60385E-06
RB74XRBX 0 13 298.00
XU050001 0 O 2.88479E-05
XU080001 0 0O 1.32518E-02
XNA30001 0 0O 4.64997F-03
X0060001 0 0O 2.24176E-02
XFENOOO1 0 0O 7.50319E-03
XCRNOOO1 0 0O 2.09994E-03
XNINOOOT O 0 9.01499E-04
XMN50001 0O O 1.82280F-04
XMONOOO1 O 0 1.47340E-05
XC020001 O O 3.18902E-05
XAL70001 O O 1.40330F-06
XSINOOOT 0 0O 1.28402E-04
XCUNOOO1 0O 0 4.19341E-05
RBU7XRUX 0 10 298.00
XUO50001 O 0 8.85255E-05
XU080001 0 O 3.87476E-02
XFENOODO1 O 0 6.61540E-03
XCRNOOOT O 0 1.83524E-03
XNINOOOT 0 O 7.43482E-04
XMNS0001 O O 1.63740E-04
YMONGOO1 O 0 1.23074E-05
XC020001 O 0 2.91043E-05

/ BLOCK 9 (MAT(M),M=1,11)

1.00 .00 / 111/

1.00 1.00 / HOMOG. MATERIAL NO 1

1.00 1.00 / HOMOG. MATERIAL NO 2
1.00 1.00 / HOMOG. MATERIAL NO 3
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XSINOOO1 O 0 1.09250E-04
XCUNOOO1 O 0 3.02983E-05
AB74XABX 0 14 298.00 1,00 1.00 / HOMOG. MATERIAL NO 4

XUo50001 0 0O 2.06537E-05
Xu0s80001 0 O 9.38599E-03
XNA30001 O 0 8.73613E-03
X0060001 0 O 1.43529E-02
XFENOOO1 0 O 1.23881E-02
XCRNCOO1 0 O 3.00796E-03
XNINGOOT 0 O 1.30866E-03
XMN50001 0 O 2.56487E-04
XMONOOOT O 0 1.53672E-05
XC02000t 0 O 1.06773k-03
XAL70001 O O 3.42723E-06
XSINOGOT O 0 1.72913E-04
XCUNOOOT O 0 7.59977E-05
XHO1001 O O 9.54714E-0B
ABU7XAUX 0 13 298.00 1.00 1.00 / HOMOG. MATERIAL NO 5
XUos0001 0 0 2.07151E-05
XUog80001T 0O 0 9.41323E-03
XNA30001 O O 92.04700E-03
X0060001 G 0O 1.12710E-02
XFENOOO1 O O 1.18760E-02
XCRNOOO1 O O 2.86303E-03
XNINOOOT © 0 1,23774E-03
XMN50001 © O 2.46253E-04
XMONOOO1 © 0 1, 48355E-05
XC020001 O O 4.20322E-05
XAL70001 © O 3.17683E-06
XSiNOOO1 O 0O 1.67007E-04
XCUNDDO1 O 0O 7.33696E-05
RR74XRRX 0 8 298.00 1.00 1.00 / HOMOG. MATERIAL NO 6
AFENOOOT 0 O 5.30622E-02
XCRNOOO1 0 0 1.50313E-02
XNINOOOT O O 6.65694E-03
XMN50001 O O 1,.52298E-03
XMONOOO1 0 0 8,17122E-06
XC020001 0 O 2.14096E-04
XSINCOO1T 0 0O 8.62177E-04
XCUNOOOT 0 O 9.55134E-05
AR74XARX © 8 298.00 1.00 1.00 / HOMOG. MATERIAL NO 7
XFENOOO1 0 0 7.22545E-02
XCRNOOO1 © O 1.49866E-03
XNINOOO1 O 0O 6.02521E-04
XMN50001 0 O 6.12588E-04
XMONOOD1 O O 9.16568E-06
XC020001 0 O 5.67331E-04
XSINOOO1 O O 8.78194E-05
XCUNOOO1 0 0 7.10329E-05
MT74XMTX 0 8 298.00 1.00 1.00 / HOMOG. MATERIAL NO 8
XFENOOO1 0 O 4.27910E-03
XCRNOOO1 0 0 1.18908E-03
XNINOOC1 O O 4.80174E-04
XMN50001 0 O 1.05903E-04
XMONOOO1 O O 8.25984E-06
XC020001 0O 0O 1.87561E-05
XSINOOOT O 0 6.83145E-05
XCUNOGOT 0 0 2.07212E-05
INCNX32X. 0 0 298.0 0.0 0.0 / 10 : INCONEL CLADDING
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DO30X31X
DO50X51X
DOBOX81X
D110XB1X

00 298.0
00 487.5
00 794.0
0 0 1087.0

cooo
Lo JRE e B oo e}

oopo
OO oo

SN
—

1 ! DOPPLER SAMPLE 288.0K
2 : DOPPLER SAMPLE 487.5K
: DOPPLER SAMPLE 794.0K
4 : DOPPLER SAMPLE 1087.0K
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(-3 F-tablePERIC L 5 Ny 77— RISEERBITOSRACOA T — 4

IC74

ZPPR-9 : |/C SCF CELL CALCULATION USING JENDL-3.2 LIBRARY
1120 0 140-20 00002 03000 / SRAC CONTROL
1.000E-15 / 0 BUCKLING

$SHOME/srac95/1ib/usrpl ib/pfast Old File

$SHOME /srac95/1ib/usrpl ib/pthml 0 F

$SHOME/srac95/1ib/usrpl ib/pmcrs 0 F

$PDS_DIR/UFAST Scratch Core

$PDS_DIR/UTHERMAL S C

$PDS_DIR/UNCROSS S FILE

$PDS_D I R/MACROWRK Oid C

$PDS_DI1R/MACRQ S C

$PDS_DIR/FLUX S ¢

$PDS_DIR/MICREF S FILE

4 0 0 0 /

74(1) /

2181818 1 118000 506230 0450 [/ PATH
05050 555 -1 0.0001 0.00001 0.001 1.0 10. 0.5 /
18(1) / X-R ,
1234546768981011 101221 /MR

0.00000 0.22225 0.85725 1.17475 1.21285
2.40665 2.44475 2.48285 3.04165 3.07975
3.11785  3.67665 3.71474 3.75284 4.31164

4.34974 4.66724 5.30224 5.52449 / X
12/ NMAT
DRWSXP1X 0 9 298.00000 0.22225 0.00000 / PLATE NO. IS 1
XAL70001 O 0 1.17336E-06
XMONOOO1 O 0 9.12176E-05
XC020001 0 0 2.18142E-04
XFENOOOT 0 0 5.01210E-02
XCRNGOO1 0 0 1.39104E-02
XNINOOOT 0 O 5.66391E-03
XMN50001 O 0 1,23827E-03
XSINOOO1T 0 O 8.32645E-04
XCUNOOO1 0 0 2.25288E-04
U308XP2X 0 3 298.00000 0.63500 0.00000 / PLATE NO. IS 2
AU050001 0 0 3.07665E-05
XU0B00OT O 0 1.44204E-02
X0060C01 O 0 3.83985E-02
U238XP3X O 2 298.00000 0.31750 0.00000 / PLATE NO. IS 3
XUos0001 O 0 9.48874E-05
Xyosooo1 0 0 4.21202E-02
CNATXP4X O 9 298.00000 0.03810 0.00000 / PLATE NO. iS 4
XAL70001 0 0O 7.78412E-05
XMONOOO1T O 0 1.86757E~05
XC020001 0 O 1.53364E-04
XFENOOO1 0 0 5.88497E-02
XCRNOGO1 0 0O 1.68938E-02
XNINOGO1 0 O 8.50562E-03
KMN50001 0 0 1.28141E-03
XSINOOO1T 0 0 1.04772E-03
XCUNOOOT 0 O 1.79665E-04 :
NAT4XP5X 0 11 298.00000 1.19380 0.00000 / PLATE NO. IS 5
XAL70001 0 0 1.17336E-06
XMONOOOT 0 0 9.59463E-06
'X0060001 0 0O 1.57286E-06
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XC020001
XNA30001
XCUNOOO1
XFENOOO1
XCRNDOO1
XNINOOOT
XMNS0001
XSINO0O1
CNZPXP7X
XAL70001
XMONOQOT
XC020001
XFENOOO1
XCRNOOOT
XNINOOOT
XMN50001
XSINOOO1
XCUNDOO1
ZPPRXPSX
XPU20001
XPUS0001
XPUO0001
XPU10001
XAM10001
XU050001
XUes0001
XMON0OO1
CNAZX10X
XAL70001
XMONOOO1
XC020001
XFENOOQT
XCRNOOOT
XNINOOOT
XMN50001
XSINOOO1
XCUNOOO1
NA12X11X
XAL70001
XMONOCO1
X0060001
XC020001
XNA30001
XCUNOOOT1
XFENOOO1
XCRN0OOT
XNINOOO1
XMN50001
XSINDOOT
CNACX13X
XAL70001
XMONOOO1
XC020001
XFENOOO1
XCRNOOO1
XNINOOO1
XMN50001
XSIN0OCO1
XCUNOOO1

2.53093E-05
. 16968E-02
. 09965E-05
. 85287E-03
.63440E-03
. 86946E-04
. 4255804
. 57848E-05
98. 00000

.00110E-05
. 59463E-06
. 32142E-05
.45981E-02
. 87093E-02
. 22878E-03
. 59633E-03
. 33453E-04
. 22738E-04
98. 00000

. 43154E-05
. 77398E-03
. 16192E-03
. 10071E-04
.88911E-05
. 58824E-05
. 48900E-02
. 24168E-03
98. 00000

. 91664E-0b

2
3
5
i
6
1
g
2
7
9
2
6
9
9
2
2
8

1
1
1
}
1
6
5
2
2
2
7
1.86227E-05
1.54963E-04
5. 89508E-02
1.69232E-02
8.52118E-03
1.28304E-03
1.05026E-03
1. 81043E-04
11 298. 00000
1.17336E-06
9. 59463E-06
1. 50008E~06
2.52043E-05
2.09839E-02
3.08001E-05
5.85287E-03
1.63440E-03
6.86946E-04
1.42558E-04
9. 57848E-05
298.00000
7.00110E-05
4, 83141E-05
. 32142E-05
5. 864439E-02
. 70066E-02
. 34296E-03
. 24697E-03
. 23234E-04

0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
8
0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
g
0
0
0
0
0
0
0
0
0 1.12985E-04

2
1
8
i
8
1

0.03810 0.00000 / PLATE NO. IS 7

0.55880 0.00000 / PLATE NO. IS 8

0.03810 0.00000 / PLATE NO. IS 10

0.55880 0.00000 / PLATE NO. IS 11

0.03810 0.00000 / PLATE NO. IS 13
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NACOX14X 0 12 298.00000 0.55880 0.00000 / PLATE NO. IS 14
XAL70001 O O 1.17336E-06
XMONOOO1 O 0 9.59463E-06
X0060001 O 0 3.06619E-02
XC020001 O 0 1.02299E-02
XNA3000t O 0 2.04318E-02
XCUNOOO1 O 0 5.41834E-05
XFENOOO1T O 0O 5.85287E-03
XCRNO0O1 0 © 1.63440E-03
XNINOOO1 O 0 6.86946E-04
XMN50001 O 0 1.42559F-04
XSINOCOT 0O 0 9.57848E-05
XHO10001 O O 9.52380E-05
FE20316X 0 10 298.00000 0.31750 0.00000 / PLATE NO. IS 16
XAL70001 O O 1.17336E-06
XMONGOO1 0 0O 9,59463E-06
X0060001 0 O 4.88325E-02
XC020001 0O 0 2.32142E-05
XFENOOOT O 0 3.96527E-02
XCRNOOOT O 0 1.63440E-03
XNINOOOT O O 6.86946E-04
XMN50001 0 0O 1.42559E-04
XSINOOO1 O O 9.57848E-05
XCUNCOOT O 0 2.53087E-05
T030

298K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING F-TABLE
11000 140-20 00002 01010/ SRAC CONTROL
1.000E-15 / O BUCKLING

31111111 011000 106230 0450 / PATH

0 5050555-1 0.0001 0.00001 0.00t 1.0 10. 0.5 /

11(1) / X-R

112374 / MR

0.0 0.70 1.270 1.4620 3.117 5.0 10.0 15.0 20.0 25.0 30.0 33.117 /

4 / NMAT

DO30X31X 0 3 298.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE
XU050001 O 0O 1.29800E-04  -0.06850

XUos0001 G O 1.77900E-02 -0.06850

X0060001 G 0 3.41600E-02 -0.06850

INCNX32X 0 5 298.00 0.7176 0.540 / 2 : INCONEL CLADDING
XFENOOG1 O O 6.82160E-3

XCRNO0O1 0 0 1.51890E-2

XNINOOOT O O 6.94810E-2

XMN50001 0 0 2.51110E-4

XC020001 0 0 1.29790E-4 :
SUSTX33X 0 8 298.00 4.8625 0.00 / 3 . SUS GUIDE TUBE
XFENOOO1 0 0 1.71580E-2

XCRNOOO1 0 0 4.76790E-3

XNINODOT 0 0 1.92540E-3

XMNS0001 0 O 4.24850E-4

XC020001 0 0 7.53500E-5

XMONOOOT 0 O  3.32660E-5

XSINOOO1 0 0 2.73750E-4

XCUNOOOT O O 8.29660E-5 :

DRIVX34X 0 19 298.00 65.647 1.00 / 4 : HOMOGE. CORE
XUG50001 0 Q 1.81513E-05 '

XU080001 0 0O 8.24098E-03

XPU90001T O 0 8.86154E-04

XPU00001T O 0 1.17351E-04

XPUT000T O 0 1.11169-05
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XAM10001
XPU20001
XNINOOO1
XCRNOOO1
XFENOCO1
XMONOOO1
XMN50001
XS1N0OO1
XAL70001
XNA30001
XC020001
XH010001
X0060001
XCUNOOO1
T050

COO0OC OO0 00 oo

6. 95786E-06
2. 45580E-06
1.27056E-03
2.87632E-03
1.20560E-02
2.39883E-04
2.43451E-04
1. 66525E-04
4, 73968E-06
8.74537£-03
1. 04688E-03
9. 25538E-06
1.45213E-02
4.

0
0
0
0
0
0
0
0
0
0
0
0
0
0 4.31030E-05

487.5K DOPPLER SAMPLE CELL
1

11000

140-20

1.000E-15 / O BUCKLING

4 / NMAT
DO50X51X
XU050001
XU080001
X0060001
INCEX52X
XFENOOO1
XCRNOOO1
XNINOOO1
XMN50001
XC020001
SUS5X53X
XFENOOO1
XCRNGOD1
XNINOOO1
XMN50001
XC020001
XMONGOO1
XSINOOO1
XCUNOGCO1
DR15X54X
XU050001
Xu080001
XPUS0001
XPUOOOO1
XPU10001
XAM10001
XPU20001
XN1NOOO1
XCRNOOO1
XFENOOO1
XMONOOO1
XMN50001
XSINOOO1
XAL70001
XNA30001
XC020001
XH010001
X0060001
XCUNOCO1
TO80

OOOOOOOODOOOOOOOOOOOOOODOOOOOOOOODOOOOO

- OO0 0ODO0OO0OO0OOWOoOOOoOOoOOMm

COoO00O0OOO0OoO0OoOoO OO oOOOoO0OoWw

48

7900E-02
1600E-02

o OO W

7.

1. 29800E-04
1.7

3.4

9
6.82160E-3
1.51890E-2
6.94810E-2

2.51110E-4
1.29790E-4

1.71580E-2
4.76790E-3
1.92540E-3
4.24850E-4
7.53500E-5
3.32660E-5
2.73750E-4
8. 29660E-5

1.81513E-05
8. 24098E-03
8.86154E-04
1.17351E-04
1.11169-05
6. 95786E-06
2. 45580E-06
1. 27056E-03
2.87632E-03
1. 20560E-02
2.39883E-04
2.43451E-04
1.66526E-04
4.73968E-06
8.74537E-03
1.04688E-03
9. 25538E-06
1.45213E-02
4,31030E-05

298.00 4.8625

298.00 65.647

AL WITH SU
002 0

50 2.5400 -1.0 /1

-0. 06850
-0.06850
-0. 06850

208.00 0.7176 0.540 / 2 :

0.0 /3.

1.0 / 4

PER CELL USING F-TABLE
1010/ SRAC CONTROL

. DOPPLER SAMPLE

INCONEL CLADDING

SUS GUIDE TUBE

: HOMOGE. CORE

C-23



PNC TJ9660 98 - 001

794.0K DOPPLER SAMPLE CELL CAL WITH
11000 140-20 10002
1.000E~15 / O BUCKLING
4 / NMAT
DOBOX8IX 0 3 794.00 2.5400 -1.0 /1
XU050001 O 0 1.29800E-04 -0.06850
XU080001 0 0 1.77900E-02 -0.06850
X0060001 0 0 3.41600E-02 -0.06850
INC8X82X 05 298.00 0.7176 0.540 / 2 :
XFENOCO1 0 0 6.82160E-3
XCRNOCO1 0 0 1.51890E-2
XNINOOO1 0 O 6.94810E-2
XMN50001 0 0 2.51110E-4
XC020001 0 0 1.29790E-4
SUSBX83X 0 8 298.00 4.8625 0.0 /3
XFENOOO1 0 O 1.71580E-2
XCANOOO1 0 0 4.76790E-3
XNINGOO1 0 0 1.92540E-3
XMN50001 0 0 4.24850E-4
XC020001 0 O 7.53500E-5
XMONOOO1 0 O 3.32660E-5
XSINOOO1 0 0 2.73750E-4
XCUNOOO1 0 0 8.29660E-5
DRISX84X 0 19 298.00 65.647 1.0 /4
XU050001 O 0O 1.81513E-05
Xuo8oo01 0 0 8.24098E-03
XFUS000T 0 O 8.86154E-04
XPU00001 0 O 1.17351E-04
XPU10001 0 O 1.11169E-05
XAM10001 O O 6.95786E-06
XPU20001 O O 2.45580E-06
XNINCCO1 0 0 1.27056E-03
XCENOGO1 0 0 2.87632E-03
XFENOOCT 0 © 1.20560E-02
XMONOOO1 0 O 2.39883E-04
XMN50001 0 0 2.43451E-04
XSINCCOT 0 O 1.66525E-04
XAL70001 O O 4.73968F-06
XNA30001 0 O 8.74537E-03
XC020001 0 O 1.04688E-03
XHO10001 0 0 9.25538E-06
X0060001 O O 1.45213E-02
XCUNOOOT 0 O 4.31030E-05
110

SUPER CELL USING F-TABLE
01070/ SRAC CONTROL

. DOPPLER SAMPLE

INCONEL CLADDING

. SUS GUIDE TUBE

. HOMOGE. CORE

1087.0K DOPPLER SAMPLE CELL CAL WITH SUPER CELL USING F-TABLE
11000
1.000E-15 / 0 BUCKLING

4 / NMAT
D110XB1X
XU050001
Xu080001
X0060001
INCBXB2X
XFENGOO1
XCRNCOO
XNINOOOT
XMN50001
XC020001
SUSBXB3X

CoOOoOoOOo 0O 00O 00O

co oo oo oMm

1

o0 o w

40-20

10002

01010 / SRAC CONTROL

1087.00 2.5400 -1.0 / 1 : DOPPLER SAMPLE

1. 29800E-04
1. 77900E-02
3.41600E-02
298.00 0.7176
6. 82160E-3

1. 51890E-2
6.94810E-2
2.51110E-4
1.29790E-4
298.00 4.8625

-0.06850
-0. 06850
-0. 06850

0.540 / 2 :

0.0 /3

INCONEL CLADDING

: SUS GUIDE TUBE
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XFENOOO1 0 0 1.71580E-2
XCRNOOO1 0 O 4.76790E-3
XNINOOO1 2 0 1.92540E-3
XMN50001 0 O 4.24850E-4
XC020001 0 0 7.53500E-5
XMONOOO1 0 @ 3.32660E-5
XSINOOO1 . 0 O 2.73750E-4
XCUNOOOT 0 O 8.29660E-5
DRIBXBAX 0 19 298.00 65.647 1.0 / 4 : HOMOGE. CORE
XUo50001 © 0 1.81513E-05
XU080001 0O 0 8,24098E-03
XPUS0001 O O 8.86154E-04
XPUQD0O1T O 0 1.17351E-04
XPU10001 O O 1.11169E-05
XAM10001 O O 6.95786E-06
XPU20001 © O 2.45580E-06
XNINOCO1 O 0 1.27056E-03
XCRNOOO1 0 0 2.87632E-03
XFENOOO1 0 0 1.20560E-02
YMONQOO1 0O 0O 2.39883E-04
XMNS0001 O O 2.43451E-04
XSINOOOT O O 1.66525E-04
XAL70001 O O 4.73968E-06
XNA30001 0 O 8.74537E-03
XC020001 O 0 1.04688E-03
XH010001 O O 9.25538E-06
X0060001 0O 0 1.45213E-02
XCUNCCOT O 0 4.31030E-05
CORE

WHOLE CORE 74 G CALCULATION USING CITATION (2D-RZ) : DOP. REACTIVITY

00000 00000 05002 01000/ SRAC CONTROL
1.000E-15 / 0 BUCKLING
-11 0 -3 / BLOCK1 (NM MR ID )

11 / BLOCK2 (IXK! IDELAY)

11(5)

3 /ICASE
DOSOX51X  —11
DOBOX81X  —11

1 0.0 / SAMPL IOPT IDOPT BUKL

1 0.0 / SAMPL IOPT IDOPT BUKL
DI10XBIX -11 1 0.0 / SAMPL I0PT IDOPT BUKL
{02 DOPPLER SMPLE WORTH ANALYSIS USING F-TABLE METHOD @ BELL=1.3
DOPPLER REACTIVITY CAL BY 1-ST ORDER PERTURBATION METHOD :2D-RZ
001

0O 00000CO0DO0O0O0CO1TO0O0CO0O0QCGO11TOO
1000110000000O0CDODOOCO0OCOOQ0
50 0 0 00OOODOO0OO0OO0CO0O0OODO0OGCOO0O0O0O0
0.0 0.0 0.0 0.0 0.0
003
o 000700060011 0Q00001000
0.00 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
004
2 1.270 1 0.1920 4 17.4970 14 69.9130 6 31.0770 5
4 16.8540 4 20.5520 O
4 15.2400 1 0.1920 7 35.4440 5 25.4000 1 5.0800 2
3 13.2940 4 20.1900 0O
005
miw 112379
1010 1 1 2 3 79
11 112 3789
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5565555 379
6 6 6 6 6 3 7 9
6 6 6 66 479
8 88 88 899
9 99999 9249
008
-74 74 10
999
123456789101
14 / NMAT

IC74X01X 0 0 298.00
0C74X0CX 0 19 298.00
XPU9000T O 0 1.26661E-03
XPUODOO1 O 0 -1.67695E-04
XPU1000T O 0 1.55757E-05
XPU20001 O 0 3.39823E-06
XAM1000T O O 9.86344E-06
XU050001 0O 0 1.66979E-05
XU0s0001 0 0 7.56118E-03
XNA30001 O O 8.83070E-03
X0060001 O 0 1.35534E-02
KFEND0OT O O 1.30132E-02
XCRNOOOT O 0 2.99263E-03
XNINOOO1T O 0 1.41291E-03
XMNS000T O 0 2.53555E-04
XMONOOO1 O 0 3.36976E-04
XC020001 O O 1.06917E-03
XAL7000T O O 5.20387E-06
XSINOOO1 O 0 1.72535E-04
XCUNODOT 0O O 4.37604E-05
XHO10001 © 0 9.60385E-06
RB74XRBX 0 13 298.00
XU050001 0 0O 2.88479E-05
XU080001 0 0 1.32518e-02
XNA30001 O O 4.64997E-03
X0060001 0 0O 2.24176E-02
XFENOOG1 0 0 7.50319E-03
XCRNOOO1 O O 2.09994E-03

~ XNINOOOT O 0 9.01499E-04
XMNSQ001 O 0 1.82280E-04
XMONOOO1 0 0 1.47340E-05
XC020001 0 O 3.18902E-05
XAL70001 0 0 1.40330E-06
XSINGOO1 0 0O 1.28402E-04
XCUNOOOT 0 0 4.19341E-05
RBU7XRUX 0 10 298.00
XU050001 0 0 8.65255E-05
XUOB0001 0 0 3.87476E-02
XFENOCO1 0 0 6.61540E-03
XCRNOOO1 0 0 1.83524E-03
XNINOOOT 0 0 7.43482E-04
XMNS0001 0 0 1.63740E-04
XMONOOO1 0 0 1.23074E-05
XC020001 © 0 2.91043E-05
XSINOOOT 0 0O 1.09250E-04
XCUNG0OT 0 0O 3.02983E-05
AB74XABX 0 14 298.00
XU0s0001 0 0 2.06537E-05

/ BLOCK 9 (MAT(M),M=1,11)

1.00 1.00 / 1:I/C

1.00 1.00 / HOMOG. MATERIAL NO 1
1.00 1.00 / HOMOG. MATERIAL NO 2

1.00 1.00 / HOMOG. MATERIAL NO 3

1.00 1.00 / HOMOG. MATERIAL NO 4
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XUO80001 O 0 9.38599E-03

XNA30001 O O 8.73613E-03

X0060001 0 O 1.43529E-02

XFENOOO1 O 0 1.23681E-02

XCRNOOO1T 0O O 3.00796E-03

XNINOOO1 0O O 1.30866E-03

XMNS0001 0 0 2.56487E-04

XMONOOO1 O O 1.53672E-05

XC020001 0 0 1.06773E-03

XAL70001 O O 3.42723E-06

XSINOCOT 0 0 1.72913E-04

XCUNOOD1 0 0 7.59977E-05

XHO10001 O O 9.54714E-06

ABU7XAUX 0 13 298.00 1.00 1.00 / HOMOG. MATERIAL NO 5
XU050001 0 O 2.07151E-05

XU08C001 0O 0 9.41323E-03

XNA30001 O O 9.04700E-03

X0060001 O 0 1.12710E-02

XFENOOO1 0O O 1.18760E-02

XCRNOOO1T 0 0 2.86303E-03

XNINOCO1 0O O 1.23774E-03

XMNS0001 O 0 2.46253E-04

XMONOOO1 0 O 1.48355E-05

XC020001 0 O 4.20322E-05

XAL70001 0 O 3.17683E-06

XSINOOO1 O 0 1,67007E-04

XCUNOOOT 0 O 7.33696E-05

RR74XRRX 0 8 298.00 1.00  1.00 / HOMOG. MATERIAL NO 6
XFENOOO1 O O 5.30622E-02

XCRNOOOT O O 1.50313E-02

XNINOOO1 O O 6.65694E-03

XMNS0001 0 O 1.52298E-03

XMONCOO1 0 0 8.17122E-06

XC020001 0 O 2.14096E-04

XSINOOOT 0 0 8.62177E-04

XCUNOOO1 0 O 9.55134E-05

CAR74XARX 0 8 298.00 1.00 1.00 / HOMOG. MATERIAL NC 7
XFENOOOT 0 0 7.22545E-02

XCRNOOOT O 0 1.49866E-03

XNINOOOT 0 O 6.02521E-04

XMNS0001 O O 6.12588E-04

XMONOOO1 0 0 9.16568E-06

XC020001 0 0 5.67331E-04

XSINOOOT 0 O 8.78194E-05

XCUNOOO1 O O 7.10329E-05

MT74XMTX 0 8 208.00 1.00 1.00 / HOMOG. MATERIAL NO 8
XFENOOO1 0 O 4.27910E-03

XCRNOOO1 O O 1.18908E-03

XNINOOO1 O O 4.80174E-04

XMN50001 O O 1.05909E-04

XMONOOO1 O O 8.25984E-06

XC020001 O O 1.87561E-05

XSINOOO1 O 0 6.83145E-05

XCUNOOOT 0 0 2.07212E-05

INCNX32X 0 0 298.0 0.0 0.0 / 10 : INCONEL CLADDING
DO30X31X 0 0 298.0 0.0 0.0 / 11 : DOPPLER SAMPLE 298.0K
DO50X51X 0 0 487.5 0.0 0.0 2 ' DOPPLER SAMPLE 487.5K
DO8OX81X 0 0 794.0 0.0 0.0 / 13 : DOPPLER SAMPLE 794.0K
D110XB1X 0 0 1087.0 0.0 0.0 / 14 -: DOPPLER SAMPLE 1087.0K
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