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ABSTRACT

The COVERX Service Module includes seven execution paths to did in

understanding and using multigroup cross-section covariance matrices

contained in the standard interface file COVERX. The execution paths

providé the following operations on COVERX file(s): o

1.

2.

3.

List the contents of a COVERX file.

Allow édding new multigroup cross-section covariance matrices
to an existing COVERX file.

Allow deletion of multigroup covariance matrices from an

-existing COVERX file.

‘Merge two COVERX files and creates a new file.

Change the mode of a file from unformatted to formatted and

conversely.

Allow. modification.of the records contained in a COVERX file.

Selectively edits or copies a file.



I. INTRODUCTION

Multigroup croés-seﬁtion Eovariance matrices are created using the

| PUFF covariance file processing codel and placed on a proposed ccecl file,
COVERX.3  Each covariance matrix is identified by the matrix control
record of tﬁe COVERX file. The material and reaction tybe identification
numbers are the MAT and MT numbers used in the ENDF/B4 files. Libraries®
of multigroup matrices in COVERX format are currently available through the
Engineering Physics Information Center (EPIC) at Oak Ridge National
Laboratory and the National Nuclear Data Center (NNDC) at Brookhaven
National Laboratory. The COVERX format is described in Appendix A. A
sample problem utilizing the seven execution paths of the COVERX Service
Module is described in Appendix B.

When the generation of a COVERX file(s) -is complete fqr a study, a
careful review is recommended before it is used. The COVERX service module
is available to aid in this review. If identification problems or errors
are detected, they can often be quickly corrected by the COVERX service
module. At present, the module has seven execution paths which perform the
following tasks:

1. Lists the contents of a COVERX file.

2. Allows additional multigroup cross-section covariance matrices to
be added to an existing COVERX file.

3. Allows deletions of multigroup cross-section covariance matrices
from an existing COVERX file.

4. Merges two COVERX files and creates a new file.

5. Changes the mode of a file from unformatted to formatted and
conversely.



6. Allows modification of the records contained in the COVERX file.

7. Selectively edits or copies a file.

The user selects the desired execution path by entering one of the
following words on a card beginning in column 1: LIST, ADD, DELETE, MERGE ,
CONVERT, FIX, EDIT. Additional FIDOG input requirements are described .for

éach execution path.
II. COVERX FILE EXECUTION PATHS
A. List
Input Data

LIST
15% Integer Parameter [1]

NBIN - Unit number of the COVERX file, 1f NBIN < 0, only the
matrix control records will be listed.

B. Add

This execution path allows multigroup cross-section covariance
matrices to be added by creating a new file from the card input. The

existing and newly created files are then merged producing a new COVERX

file.

Input _Data

ADD

1%% Integer Parameters [4]



2%$

3%
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NOLD - Unit number of existing COVERX file

NADD - The number of coveriance matrices to be added
NEW - Unit number of new COVERX file

NSSS - Unit number of a scratch device (default = 31)

Integer Parameters [4]. The MATRIX CONTROL record of the.COVERX

file.

MAT1 - Material 1 ID

MT1 - Reaction type 1 ID
MATZ - Material 2 ID

MT2 - Reaction type 2 ID

Floating Point Parameters [NG]. The MATERIAL REACTION TYPE CROSS
SECTION AND STANDAhD DEVIATIONS record of the COVERX file. NG is

the number of groups of the existing COVERX file., The standard

deviations are automatically calculated by the code.
(CRS(J),J=1,NG)

CRS - Cross sections (from Emax - Emin) |

[The 3** card is omitted if (MATl.NE.MATZ.OR.MTI.NE.MTZ)]
Integer Parameters [NG*2+1]. The BLOCK CONTROL record of the
COVERX file.

Block control = (JBAND(J),IJdJ(J),J=1,NG), (LGRP(N),N=1,NBLOK)

For simplicity in creating the block control record of a covariance

matrix, let NG equal the number of groups of the existing COVERX file and

let NBLOK=1. The current version of FORSS’ requires that NBLOK=1.



Then: the 4%$ card for a three-group problem with NBLOK=1 would be:
45$ 3132333

OR: using the improved FIDO
4$$ 0 1 [NG-1102 Al [NG] 1 1@ [NG-11Q2 0@ [NG]

This is especially useful if matrices are large.

ekl Floating Point Parameters [NG*NG]. The MATRIX DATA record of the
COVERX FILE. If the preceding scheme for blocking is exercised,
then the entire matrix can be input in one block.

COV - Matrix data (input by col.)

The 2$$, 3**, 4$$, and 5** sequence is repeated until NADD entries

are complete.
C. Delete

This execution path alluws multigroup cross-section covariance

matrices to be deleted from a COVERX file.

Input Data
DELETE

1$$ Integer Parameters [3]
NBIN - Unit number of existing COVERX file
NEW - Unit number of new COVERX file

NDEL - The number‘of covariances to be deleted



2%$% Integer Parameters [4*NDEL]. The MATRIX CONTROL record of the
COVERX FILE.

MAT1 - Material 1 ID
MT1 - Reaction type 1 ID
MAT2 - Material 2 ID
MT2 - Reaction type 2 ID

Sequence is repeated for each covariance to be deleted

D. Merge

This execution path merges two existing COVERX files and creates a

third file.

Input Data
MERGE

1$$ Integer Parameters [3]
N1 - Unit number of original COVERX file

If identical matrix control records are encountered on both the
original files (N1) and the file to be merged (N2), the matrix
found on unit (N2) is written on unit (N3), and the matrix found

on unit (N1) is skipped.



E. Format Conversion

This execution path implements features of the COVERT8 code which con-
verts the COVERX file from unformatted (binary) to formatted card images

and conversely, and also lists a COVERX file.

CONVERT
1$$ Integer Parameters [4]
NBE - Select conversion mode
= 0, unformatted to formatted
# 0, formatted to unformatted
NIN - Unit number of existing COVERX file (DEFAULT = 23)
NOUT - Unit number of COVERX file to be prepared by COVERT
(DEFAULT = 24)
NO6 - Print option
> 0, file is printed on unit NO6

< 0, reduced file edit on unit |NOG|

F. Record Modification

Ihis execution path allows moditfication to the records contained in a
COVERX file. FIX modifies only those c¢ovariances which have been selected

by previously using EDIT and updates the existing COVERX file by using
MERGE .

Input Data
" FIX

1% Integer Parameter [5]



2##

3%$

NOLD - Unit number of existing COVERX file
> 0, complete listing
< 0, reduced listing
NEW =~ Unit number of new COVERX file
NFIX - Number of covariance matrices to be reparied
NHOL - Modify file description record
= 0, file description record not modified
| # 0, prepare 2## card
NSSS - Unit number of a scratch device (default = 31)

Doubled Precision Parameters [200(A6) words max.]. The FILE
DESCRIPTION record of the COVERX file (omit if NHOL = 0).
NUNIT - Unit number where Hollerith description of file is input

NH - Number of (A6) words in Hollerith description

Then: wusing the improved FIDO

[NUNITJ]G[NH] 6H(12A6) 6Hbbbbbb E T (b = blank)
would allow NH (A6) words to be input from unit NUNIT.
Integer Parameters [8]

NMAT1 - Material 1 ID

NMT1 - Reaction type 1 ID
NMAT2 - Material 2 ID
NMT2 - Reaction type 2 ID

NCRS - Modify cross sections
= 0, do not modify cross sections

# 0, prepare 4** card



NMT - Modify matrix control record
= 0, no modification
# 0, prepare 5%$$ card

NBLK - Modify block control record
= 0, no modification
# 0, prepare 6$$ card

NCOV - Modify matrix data record

< 0, switch rows and columns

U, no modification

v

0, prepare 7** card

T

4 Floating Point Parameters [NG]. The MATERIAL-REACTION TYPE CROSS
SECTIONS reco;d of the COVERX file (omit if NCRS = 0). NG is the
numher of groups of the existing COVERX file. The standard
deviations are automatica1Ty calculated by the code.
(CRS(J),Jd=1,NG)
CRS - Cross sections (from Epax - Emin) -

1

5$$ Integer Parameters [4]. The MATRIX CONTROL record of the COVERX
file (omit if NMT = 0).

, MAT1 - Material 1 ID

MT1 - Reaction type 1 ID
MAT2 - Material 2 ID
MT2 - Reaction type 2 ID

6%$ Integer Parameters [NG*2+1]. The BLOCK CONTROL record of the

COVERX file (omit if NBLK = 0).



For

Block control = (JBAND(J),I1JJ(J),J=1,NG), (LGRP(N),N=1,NBLOK)
JBAND(J) - Band for group (J)

I[JJ(J) - Position of diagonal element for group (J)
LGRP(N) - Number of groups in block (N)

simplicity in creating the block control record of a covariance

~matrix, let NG equal the number of groups of the existing COVERX file and

let NBLOK = 1., The current version of FORSS requires that NBLOK = 1.

7 **

file.

Then: the 6$$ card for a three-group problem with NBLOK = 1 would be:

OR:

6%$ 3132333
using the improved FIDO
6$$ 0 1 [NG-1]JQ2 Al [NG] 1 1@ [NG-1]Q2 0@ [NG]

This is especially useful if matrices are large.

Floating Point Parameters [NG*NG]. The MATRIX DATA record of the

COVERX file (omit if NCOV = 0). If the preceding scheme for

The

blocking is exercised, then the entire matrix can be input in one
block.
COV - Matrix data (input by col.)

3%$$ through 7** sequence if repeated until NFIX entries are

complete.

G. File Edit/Copy

This execution path permits selective listing and copying of a COVERX

Each multigroup cross-section covariance matrix in a COVERX file is

identified by the COVERX matrix- control record. This record contains five



10 /
numbers: Material 1 (MAT1), reaction tybe 1 (MT1), Material 2 (MAT2),
reaction type 2 (MT2), and thg number of blocks into which matrix is sub-.
divided (not used'és input). Correlations between material-reaction types
are extracted from ﬁhé COVERX file using MAT1, MT1 as,thé ffrst material-
reaction type (column designation), and MAT2, MTZ the second material-
reaction tyge (row designation).

As each cavariance matrix is read:from the COVERX file, its first four
identifiers are compared with the corresponding identifiers in each edit
comnand. If equality is found between all of the identifiers in an edit
command and the corresponding identifiers from the matrix control record of
the COVERX file, the multigroup cross-section covariance matrix qualifies

for the edit/copy operation.

Input Data .
EDIT
1$$ Integer Parameters [4]
NBIN - Unit number of existing COVERX file
| >.0, complete 11sting
<0, file identification
NC - Number of edit commands '
NEW - quy opt%on
> 0, the unit number of a COVERX file to be written con-
tainiﬁg only those matrices edited
<0, file not written
NSS - Unit number of a scratch device (default = 31)



28$

Integer Parameters [4*NC]

MAT1 - Material 1 ID
MT1 - Reaction type 1 ID
MAT2 - Material 2 ID
MT2 - Reaction fype 2 1D

Complete NC edit commands

11
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APPENDIX A

‘The Format for Standard Interface File COVERX for
Multigroup Cross-Section Covariance Matrices
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o 22 22 2222 2 SRR 2 2R 2 22 s R Lt I I P P P P R I P R T T T I TR }

C ' REVISED 11/01/77 -
C N -
CF COVERX -
c THIS FILE CONTAINS CROSS SECTIONS, -
CE STANDARD DEVIATIONS, ‘AND -
CE RY DESIGNATION EITHER COVARIANCE, - -
CE RELATIVE COVARIANCE, -
CE OR CORRELATION ‘MATRICES, -
C -
CE A FILT SUCH RS THIS IS NFEDED BY ORNL - FORSS -
C -
o J. L. LUCIUS -
c : : =
c-‘*i*‘*ttt*tt**tt‘*'ttt‘tt‘ MK BEREART A XA E AR A E R R kI k&
s FILE STRUCTURE ' : -
cs -
of ‘ RECORD TYPE DRESENT IF -
CS S TS ST o ESSSSEETCSST =SS EE=S=====Z=S===== a5 3 T -3 -
cs PTLE IDENTIPICATTION ALWAYS -
cs FILE CONTROL - ALWAYS -
cs FILF DESCRIPTION NHOLL.GT.0 -
-Cs NEUTRON GROUP BOUNDARIES NNGRUD, GT.) -
cs GAMMA GROUP ROUNDARIES NGGRUDP.GT.0 -
cs MAT - MT CONTROL ALWAYS -
CS  #*xswwwswskwws (REPEAT FGR ALL MATERIAL- -
cs = REACTION TYPE PAIRS) -
s ® MAT-¥T CROSS SECTION aND ALWAYS -
cs = STANDARD DEVIATIONS : -
CcSs kbt kb ek k& .

o -
C , \ -
CS  #%sxsswspsssas (REPEAT FOR ALL MATPICES) -
cs = MATRIX CONTROL : ALWAYS -
cs = RLOCK CONTROL ALWAYS -
CS %  *sawxsswxsx (REPEAT FOR ALL BLOCKS) -
cs * * MATRIX DATA ALWAYS -
cS kR bk kb b bkrR R -
C -----------------------------------------------------------------------
C -----------------------------------------------------------------------
CR FILE IDENTIPICATTON -
C -
CL HNAME, (HMSE(I) ,I=1,2),IVERS -
o' 143« MULT -
c -
CB PORMAT (11H OV COVERX ,A6,1H=,246,1H%,T6) -
cD HNAME AOLLERITH FILE NAME-COVERX (A6) -
<D HUSE HOLLERITH USER IDENTIFICATION (Af) 4 -

. CD IVERS FILE VERSION NUMBER -

cD MULT 1 - A6 IS SINGLE PRECISINN WORD -

(o)) 2 - A6 IS DOUBLE PRECISION WORD -
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S b D it D e R DLl e e e e S L
CR FILE CONTROL ) -
C ) -
c NGROUP,NNGRUP, NGGRUP, NTYPE, NMNP, NMTRIX, NHOLL -
C -
cw 7 ' -
C -
CB FORMAT (4H 1D ,7716) -
Cc ' _ -
cD NGROUP NUMBER OF ENERGY GRONPS -
c NNGROP NUMBER OF NEUTRON GRNOUPS -
(o)) NGGRUP NUMBER OF GAMMA GROUPS ) -
C NTYPE TYPE OFP DATA -
cDh 1 - COVARIANCE MATRIX, STANDARD DEVIATION -
co 2 - RELATIVE COVARIANCE MATRIX, -
CD RELATIVE STANDARD DEVIATION -
CcD 3 - CORRELATTON MATRIX, STANDARD DEVIATION -
CD NMMP NNIMBER OF MAT - MT PAIRS -
c NMTRIX NUMBER OF MATRICES -
cD NHOLL NUMBER OF HOLLFERITH WORDS TN DESCRIPTION . -
T o o = - = = = = = = = = = ———— = = . e = .-
‘CR FILF DESCPIPTION -
C -
CL (WORDS (J) ,.0=1, NHOLL) -
cw MULT*NHOLL , A -
c -
CB FORMAT (4H 2D , 1H*,11A6/(11A6)) -
o ' ‘ -
cDh WORDS (.J) HOLLERITH DESCRIPTION OF FILE -
[l et b R T g S i g g g g g
[l R R R R 2 P L I e R i R e R N e
CR NEUTRON GROUP BOUNDARIES -
C : -
cL (GPBN (J) ,J=1,NNGRUP) , ENMIN -
c . -
ccC PRESENT IF NNGRUP.GT.O ; -
CW NNGRUD +1 . -
c -
CB.- FPORMAT(UH 3D ,5E12.4/(6R12. “)) -
CD GPBN (J) HAXIHUH FENERGY BOUND OF NEUTRON GROUP (J) (EV) -
cD ENMIN MINIMUM ENERGY OF NFUTRON ENERGY RANGE -
(o R ettt e e e e L uupupapiy

C-_----------_--.----.'-T_‘--‘-.--— ------ e = an - - - - R R T I N I .
CR GAMMA GROTDP BONNDARIES -
~ -
cL (GPBG(J) ,J=1,NGGRUP) , EGMIN -
C -
ccC PRESENT IF NGGRUP.GT.O -
cW NGGRUP +1 -
C -
cB FORMAT (44 4D ,5E12.4/(6E12.4)) ] -
cD GPBG (.J) ‘ MAXIMUM ENFRGY BROUND OF GAMMA GROUP(J) (EV) -

cD EGNIN MINIMUM ENERGY OF GAMMA ENERGY RANGE =



(P e h e C oo o= ———————- - —- - - . — - ————————— - ———- - - - ———— - - -
CR MAT - MT CONTROL -
C -
CL (MATID(I) ,MTID(I) ,MUGT (I),I=1,NMNP). . -
c -
cw 3= NMMP : -
c -
CB PORMAT (4H SD ,11I6/(121I6)) -
Cc -
cD MATID(TI) MATERIAL IDENTIFICATION NAIMBFR -
cD MTID(I) REACTION TYPE IDENTIFICATION NIMRER -
CcD MUGT (1) CROSS SECTION WEIGHTING OPTION ' -
lof ) , 1 - CONSTANT -
ch 2 - 1/E _ -
cD 3 - THERMAL + 1/E + FISSION _ -
cD 4 - ARDITRARY -
fod)) 5 - COMBINED CTR CRS®R -
C -----------------------------------------------------------------------
CR MATERIAL - REACTION TYPE CROSS SECTIONS -
CR AND FRROR FILES -
cL (CRS (J),J=1,NGROUP), (ERROR(J) ,J=1,NGROTD) -
cw 2*NGROUFP -
c -
CB FORMAT (UH 6D ,5512.4/(6E12.4)) -
C . . -
CD CRS CRNOSS SECTION -
cDh ERROR STANDARD DFVI\”ION -
c-o -------------------- - - - — - - WD D i W T . T T M e e W e o -
CR MATRIX FONTRCI -
CL MAT1,MT1,MAT2,MT2,NBLOK ‘ -
cW 5 ' 1 : -
CR FORMAT (4H 7D ,5I6) -
C -
cD MAT1 MATERIAL 1 IDENTIFICATION NUMBER -
o)) T REACTION TYPE 1 IDENTIFICATION NUMBER -
ch MAT2 MATERIAL 2 IDENTIPTCATTIAN NUMBEP =
cD AT ) REACTION TYPE 2 TDENTIFICATION NUMBER -
CcCD NBLOK NUMBER OF BLOCKS INTN WHTCH MATRIX. IS SUBDIVIDED -
CR BLOCK CONTROL -
CL (JBAND(J) ,IJJ(J) ,J=1,NGROUP) , (LGRP(N),N=1,NBLOK) -
C -
(of-} 2*NGROUP +NRLOK v . : -
C -
CB FORMAT (4H 8D ,11I6/(1216)) . -
C . -
ch JBAND (J) RANDWIDTH FOR GROUP J -
cD 133 (J) POSITION OF DIAGONAL ELRMENT POR GRONP J -
CcD LGRP (N) NUMBER OP GROUPS IN BLOCK(N}) -
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Cocmccccccccccccccemccccaccecceccemeccnccecccemecmcnccnmmceen ===
CR MATRIX DATA -
cL (COV (K) ,K=1,KNAX) , -
c . . -
cc KMAX=SOM OVER JBAND(J) FOR ALL J IN BLOCK N -
cw KMAX . -
C ° -
CB FORMAT (4H 9D ,5E12.4/(6%12.4)) - -
c . -
c cov NTYPE MATRIX DATA -
Crevmmmce e ——a— = g gy S U



"THIS PAGE
WAS INTENTIONALLY
LEFT BLANK



21

APPENDIX B.

Sample Problem

The following sample input and output problem utilizes the seven execu-
tion paths available in the COVERX Service Module. The user should be
aware that although all the execution paths are utilized in the sample
" problem, fhe'input parameters may vary depending on the user's require-
ments.

A description of the input to the sample problem follows:

1. CONVERT - The formatted card image COVERX file residing on unit 24

| is convefted to a binary file on unit 32, and the
resulting file is listed using the reduced file edit
option.

2. EDIT - The 235y(n,f) covariance matrix is extracted from the

binary COVERX file and copied to unit 33 creating a new
COVERX file containing one covariance matrix. The output
for EDIT gives a complete listing of the COVERX file.

3. FIX - The 235y(n,f) covariance data residing on unit 33 is

| changed as follows:
The Hollerith description of the file is modified
(2##),
The cross sections were modified (4**),
The matrix control record was modified renaming the
235U(n,f) covariance data (5%$%),
The block control record was modified (6%$%), and

The covariance data was modified (7**).



5.

EDIT

MERGE

DELETE

ADD

LIST .

22

The output of FIX resides on unit 34, and a complete
listing of the input plus all modifications is given.
Three additional covariance matrices were extracted from
unit~32 and copied to unit 35.

The COVERX file residing on unit 35 and the one residing
on unit 34 are merged to produce a single COVERX file on
unit 33 containing four covariance matrices.

The covariance matrix indicated in the 2$$ array is
deleted from unit 33, and the rémaining covariances are
placed on unit 34,

A new covariance indicated in the 2%$ array was added to
the COVERX file residing on unit 34 with inclusion of the
Block control record (4$$) and covariance data (5%*).
Thi§ produced a new COVERX file on unit 33.

The entire COVERX file residing on unit 33 was listed.
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APPENDIX B.1l. -Job Control Cards for Local Use and Sample Input
for the COVERX Service Module

77J4DDD0002 JCE (18075),'J DRISCHLFR, 6075

/7/7¥CLASS CPRUCLEI=10S,1C=02.0,R=270K

//75TZP1 EXEC FCRTHLC FARMGLKED=!NCMAF yNOLIST ' sREGION.GO=270K

//LKEC«COVERX -CC UNIT‘Z"0oVCL=SEQ=ZXOOOOoDISF=SHRo

7/ DSN=JUDD oJANZIBOeCOVERX GSERVICE

//LKEDWSYSIN CC » :

INCLUDE CCVEFRX

/%

//7GO0.FT24F001 CO UNIT=SP§A.CXSF

/7 CCRA=(RECFN=FB,LRECL=RAD,BLKS1?

77 SPACE=(TRK «(20420)+RLSE )y

77 DSN=T.JDL 16075« TENF1.JAN1780

Z/7GCeST2IFO00] DD UNIT=SYSDALSPACE=(TRK,(010,010)),

/7 DCB=(RECFM=VRAST ,LRECL=X+BLKSI2%=3120)

//7GUeFT32FQD 1 CD UNIT=CSYSLALSFACE=(TRK,,(010,010)),

/77 DCB=(RECFN=VRST,LRECL=XFLKSIZE=2129)

//7GD.FTE3FQ01 O UNJT1=SYSCA,,SPACE=(TRK+(010+0101)),

/77 CCB=(RECFN=VRAST JLRECL=X,BLKSIZFE=3212

//7G0«FT34F001 CO UNIT=SYSCASPACE=(TRK,

7/ DCB={(RFCFN=VPST, LFRECL=X ELKSIZE=312
.
2

SHR+CATLG) s VCL =,
=32120)

I)
NN
Mo~

10.010)),

//7GO+FT35F001 CO UNIT=SYSDA,SCACE=(TRK
7/ DCB=(RECFM=VBST .LRECL=X+BLKSI1ZE=21
//GO.FTG41IFNO1 CD UNIT=CSYSCA,

/77 SPACF={TFK (DS5+05)1),

7/ NCB=(RECFN=FB,LRECL=80,RLKE12E=3200)
/7/GCFT42FQ01 CC UNITIT=SYSDA,

/77 SPACE=(TRK {(05,0%)),

7/ NCR=(RECFN=FB,,LRECL=30,FLKS125=3200)
//7/7GO0.FTOSF001 C =

CCNVERT

o
)
?10-010))-

W
~NO

n
()
wneo

f)
(Y]
INO
(ut
n

2Z 35 227

ITHCO02T STCP 0
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 APPENDIX B.2. Sample Output for the COVERX Service Module



1. CONVERT OUTPUT

COVERX EXFCUTINN PATE SELECTED ... CONMV
PRY CN C
198 1 24 32 0 ¥

1t APRAY 4 ENTRIZS ©ZAC

oT

IN FCONV,s CCRE AVATILEELZ 230J)9 CORE NFEDIC
A CRCSS—=SECTICN COVARITANCE FILE IN CCVEFRX FORMATY UILL BE FEAD IN  LTECDIZ FRICM UNIT 24
AND WILL B% WRITTFN I~ AINARY CNTC UNIT 32

ERSES SRS RR IS RS EIEREEC AN N IT NF THF COVFRX CRINSS-SECTION COVARIANCSE F[LE IS PRINTZIC HERESESE ESEE ISR L6060 0580E
FILF IDFENTIFICATICN FECNADesesussssesene UV CNOVFRX ~FVERX‘CRRL - FORSSs
FILE CONTRGL FECCFRCooseossccnctsscsas « 1D €& 2 13 32

11
FILE DESC*]”TICN..-oo-.‘o-.---.-.o.-.-. 20 e¢FISSICH SPECTQLV COVAQIANC- MATRIX LIARARY {(ZGZIVA WIIGHTING) .

NEUTRPCN GRCUF PCUNCAF’ES-.-..-.....o-.o 3D Z2.0000QE. 07 2.€770% 0€ 13339 06  $.5750C 9S 1.€32)2 95
300274 D4 19I00E-05

MATRIX CCONTRCL RECCRC ussesseralO, 1»e 70 1261 18 1z2€1 18 1
MATRIX CCNTRCL CECOFRCiooeces NC 2ve 7C t2¢1 452 12€1 452 1 .
MATRIX CCNTFCL RECCFCassnvoeeehD, 240 7D 12¢1 102 12¢1 192 .
MATRIX CCNTRCL SFCORCaessesaeoNl, 8.0 70 1261 18 12¢2 [X-] 1
MATEIX CCNIFCL KRECCKCaseseoseeeNC, Se.o 7C 1261 18 t2¢a 18 1
MATRIX CCNTRCL FECCFEZ anee 12€1 452 12¢€2 452 1
MATP IX CONIFCL FRECCFC avee 12€1 452 1204 452 1
MATFIX CONTECL FECCRC anee 12€1 452 12€S 452 1
MATRTI X CCNTRCL RECORC . . 12€1 452 1266 452 1
MATRI X CCNTRCL RFCCFCaases 10. 12€2 18 12€2 18 1
MATPIX CONTRFCL E7CCFLoevnsnooanNy 11e0 70 12€2 452 12€2 452 1
MATPIX CONTFCL RECCRL smvovssearCe 12«44 7C 1262 51 12€2 S1 1
MATRI X CONTFRCL RFCOFCoeaevsaossesrCe 12«0 7D 12€2 52 12¢2 52 1
MATRIX CONTECL RECOFCoewvooseensCo 14«4 70 12€2 S3 12£2 22 :
MATP IX CCNTRCL RECCFRCencooooeehlCo 1S5«¢ 272D 12¢2 54 12€2 24 1
MATRTIX CGNYFLCL FECOSCosevvons ok 1€ee 7D 1262 192 12¢€2 102 1
MATRIX CONTRCL 1262 18 12€4 1 1
MATRIX CONTRCL 1262 452 12€4 452 1
MATRIX CCNTFCL 12€z 452 12€5 452 1
MATRIX CCNTRCL 12€2 452 12€6 452 1
MATKIX CCNTSCL GECOFrovaoo.o--HC. 12€4 18 12€4 18 1
MATRIX CCNTRFCL RECCRCevescseselrC, 70 12€4 452 12€4 452 1
MATRIX CONTFRCL FRECOFCeusooeaselCe 70 12¢€4 192 1264 102 1
MATFI X CONTECL RECORCeseveooeerCoe 70 1264 18 12€4 102 1
MATRI X CONTRCL RECORCscoseeeseCe n 1264 452 1265 452 1
MATPIX CCNTERCL . ee MO, 70 1264 452 12€€ 452 1
MATRIX CCNTZCL . ohCoe 70 1265 452 L2€S 452 1
MATRIX CONTFCL ﬁFCOFC...... onC o 7C 126S 102 12€S 102 1
MATRI X CCNTRCL RECOFRCocoovsseehCe 70 1265 452 1266 452 1
MATPIX CONTRCL FECOFCeasevoesasNT, 70 126¢€ 18 1266 18 1
MATPIX CONTRCL RECOFCoeascerceohNDe 70 12€¢ 452 12€6 452 1
MATREIX CCNTFCL RECCFCoewnescnosehD, 70 1266 102 12€6 02 1

1 .
SESEESLEE AP SLFEEEIS 4RSS LG40 EREEESEND CF EOIT OF COVERX CGVARIANCE MATRIX FILES3J8S083$5 330048333 XBIB IS XICISESISS8S
THE FILE HAS EFEN SULCCESSFULLY ICFIED.

92



COVFFRX EXFCUTICN PATE S8LZCTFCese “NDIT
1% ARRAY 4 EATEISS READ
Y

IN FFD1ITe CCRE AVAJLARLT

2% ARFAY 4 FATRIZS REAT
a7

NMMMD= 1€
12€1 te

NNTE I Xx=
1261 12

‘o
L}
z
~
"

FILE IRy COVERXCRNL - FC=SS 1

FILZ CCONTRCL € o ]

FILS DFSCRIFTION
FICSICN SPFCTRYM (CvBaRTAaNCE
GROUP EQUNLCAFIFS
2.00008 07 3.£790F 0¢
1¢2000Z~05

1435205 06

MAT=MT CCANTFCL
1201 18 - 4
MAT - MY TYFE CRCSS SECTICNS ANC STA
1.22100€ O0C 1.25400F 09 1418699 90
2+F95005-02 2.2900CE~-02
MATRIX CONTFCL
12¢1 19 1261
3LOCK CONTRCL
€ 1 €
€ [ 6

RELATIVZ CCVARIANCE NATRIX

1.51500F~04
7.24000E-04
74172095 =04
S«€339)7-04
2..24700€E-9%
000

S«S0400€E~-04
3.94100E-04
1.519005-04

2.641C05-04
E.a8400E-04
2.24000E-04
4.29G00E-0E 1.599005-04
8.1 3900F-0€ 4.56900F=05
0.0 0.0

MATOIX LIERAEY

25009 CNRF NEEDEC

N

1€

44 G799% 05

44,25990E-05
1.59900E-04
S.632900E-09
7¢50100E-04
3.50600F=-04
2.€60900E-04

IT. EDIT OUTPUT

e
-
A

Gl

n

[

w

[¥]

o

-

145
2%% 12€1 13 1261 13 7T

32 11

(GCLIVA wZIGHTING).

1.8320F 0S 4.,0870E 04

s .
S6000E 90 2.23€00T () 3.08300f-02 2,24200€-02 2,678C0Z-02

B8¢14500E-06 DoV
4+569J90E=-035 0.0
2+26700E-04 0,0
3450600E-04 2.60300E~04
7:26200E-04 5,40300E~-04
5.40300€-04 1.082005~-03

2+811005-02

L2



COVERX EXICUTICN PATE SELECTER a4

1 ARTaAY & EZMTCGIES
ov
2% ARDAY 200 FFTRIES
T
IN FFIXs CCRE AVAILAELE
NVMP =, 1 AMMTRIX=
FILT ~iD, CCVTEREXCRNL - FCS

I ARTAY 8 FrYEIES

aT
46 ARIAY 6 ERTRIES
9T
5% ARSAY 4 TRTYRIES
€S ARAY 13 ELTPRIES
T& ARDAY 2€ FLTRIES

REAL

READ

133

REAn

REZ AT

ITI. FIX OUTPUT

FIX
1¢¢

25N
€Ga

TCRE NFEDED 122
NEC=" 1

-
4

4%

o
"R
LX)

1]
[¥]
w
&

&F(12845) 6H =T

1261 18 1261 18 1 L L 1 ¥

Fled T

1266 13 126 18

0 1 €72 Al € 1 13 322 02 ©

1Z 35 1z 35 32 35 3z 35 32 3§ 3z 25 22 71

8¢



3T
T CONTHCL € € .0

FILE DESCE
TrIs 15 a

GRLP BCUNCAF]
2,90099% 97 2
1.00Q0CE=9¢S

MAT=-MT CCATFRCL
15

1266 4

ST _TYEE CROSS SFCTI
000007 O0¢ 1eud0heF dv
b 0.0

19, 12Kk

1
£ €

RELATIVE CCVARIANCE MATRI
Je00
342414905 -94
1.51900E~-04
4,29900F -0F
0.0
Qe

U
CedR4095-G1
Te2000CF-04
1.53900F-94
0.0
0.0

0.0

0
1e59900FE-04 4.56G00E~-0S O
S5+6£3GJ)E-N4 2.24700E-04 O
72 SO1Q0F-03 34+G0600E~-0Ca 2
[}
J

0.0
0.0

ITI.

FIX OUTPUT (cont'd.)

LeA320E IS 2)970F 0%

< .
00VO0O0E 00 1.00C00T 9) 2.0

6 3
V.0

0.0
0.0

a2

4179C-02

eGT32E7~I2

24S1397E=-02

6¢



IV. EDIT QUTPUT

COVEEX SXECUTICN PATH STLSCTET ees SOIT

185 32 335 0 T
1% apgay - 4 SRTEEZS REAT
ot
IN SSAIT. CCFE AVAILABLT 25009 CO&KE NEEDEC 131,
’ 1262 1€ 1252 18
. 1264 1E 1264 18
1262 1€ 1264 18
1 .
2¢ ARRAY 12 ERTRLFS READ
0T
NMMD = 1€ ANTYEFEIX= 2z NC= 3
1263 18 " 1282 18 1264 £3 1260 18 12€2 16 1264 18
FILZ IS, CC\FRXCANL - PO&SS |
FILE CCNTRCL € 6 . 0o 2 1E 32 1

FILE DESCRIFTICN
FISSICN SPECTRUM CCAARTANCE NMATRIX L IBRAPY (GCDIVA WEISHTING),.

CBORB e BT F 1527007 ne 1.25:05 06 4.57935 05 1.8320: 05 . 3.0870E 04
1.0000E~-n5 ,

MA;-MT CONTRCL
12¢

2 1e 4 1zsa 19 a
MAT - MT TYPE CRCSS SECTICAS ANC STANCARGC CEVIATIONS
6.432006-01 4,70200F-01 1.533005-02 [,04400E-04 3.435006-05 7.0I900E-05 3.120005-02 2.45100E-02 2.590C0E-02 3.14E00E-02
7.82000E-02 1.07100E 00 :
1.82800E 00 1.90400E 00 1.E9200F 00 1.53300F 00 1+55303F 00 1.69700F 00 3.09703E-0Z 2.378005-02 2.731C05-02 2.£4200E-02
2.77300E-02 3.400006-02 :
MATRIX CCRTRCL
1262 18 1262 18 1
K NTR N
BLOCK CCNTREL 1 . € 2 6 3 6 a 6 s
€ 6. €

0€



CEELATIVE COVARIANCE MATRIX
4.14700E-03 2.15PJI05-04 S,1G6700E-05-5.51800E-06-3.,347002-)7

9473890=-04
10 14700E-9Q4
2e¢ 198005-04
31G7005-0€
-5¢71300E-0€
-2.24700z-07

MATEIX COCNY
12¢

nm

BLCCK CCNTCE
€

€+00900E~-04
3+G4100F-G4
1. 260005-04
€423)QUE-05

3441205 -903
€ .709005=-04
24873305-04
€4178005-0%

22T470CF=-07-€.076295~07

L

13

1
[

1264

mm

RELATIVE CCVAFIANCE MATRIX

J+50400E-04
3.94100°~04
1.5190CGE~04
4.2GG00E~-0¢S
84 14900F-0€
0.0

NMATE IX CONTECL
12¢€4

BLCCK CCNTFCL
€

€

ieG4100F=04
S+48400F-04
2.24000E-04
1.59900f~03%
445690Q0F-05
[+ PR

13

L
[

1.515005-04
24240005-03
7.17300F-048
S4€2602° =00
224730594
0.0

1264

o

RELATIVF TCVARTANCFE WMATRIX

9¢59100E-04
40 005006-03
1+ 55%00F-Q4
4,46000F—-0¢€
7+99400E-0€

2.2B50NDE-07-7.88800E-97

4.00500F-04
SW€S700€-%
3.317Q05~-94
1.A3800E-04
4.88000€-05

£5600S-04
17093 -04
57095-04
0800°~04
cgooe-oa

3
1
A200E-07

‘.

3.2
7e4
S8
2.3
e.o

Iv.

1+8€6030E-04
2.R7000E~04
F+8G500F~04
L+1€6800E-07
242E67D0N0E~04

i€

W

EDIT OUTPUT (cont'd.)

5423000E-05

€.17800E-05~

1.16800£-02
€+1160GCE=-0
€ +«36230E-04

2.54790C-07
640Q07900E~-07
2.267005-vu3
544€200E-94
1.14€00% 0)

4.26900E~05 8.145005-06 J.0

1.59900E-04
S+63900E=04
7.G01295-04
3.50600E-04
2+ EQ9NVF=04

18

4+40000E-05
1.€3800F-03
Se 04Q0E-03
8.07400E~-08
4+.00900E-04
2+ €2200E-04

4.565005-05
2+24700E-04
3.50600E~0+
7426290E-04
5.403Q00F~04

7+99400€E-06

4.88000E-05-

2+34890E-04
4.00900€~-04
7.68700E-04
527200E-04

0.0
0.0
2.€39005-94%
3¢40300E~-)4%
1.082005-03

2028500E-07
7.83800%-07
3.08200E-07
2462200z-04
5e272005-04
1.15E00E-03

fad

o

LE



V. MERGE OUTPUT

COVERX EXZCUTICN PATE -SSLECTEC ess MERG .
L 1% 35 3% 33 7

1%t ARRAY 3 ENTRISS 28aC
2T

IN. FMSEGs € CRF r.van.hsu;? 254330 CORE METEDZC 160

MEEGE 25 =4 iz - ’

e e 6 0 2 2 3 1

JFC & z 1 1 a ,

: 2 1€ A 12¢ 4 18 a 12€6

A3



VI. DELETE OUTPUT

COVEF X ZXZCUTICN FATE SELRECTEC e CELE

1* aR=aAY 2 ENTEIZS SEAD
ov
IN FOTL, CCGE AVAILAELE 25200 CORE NEEDED
2% AREAY 4 ENTSIES REAR
oT ;
NAIN= X NEwW= PN 1
1262 18 1zea 18

*xkes DELETEC sekxx MATRIX CCNTROL RECORDe s

114 .
2%F 12€2 13 1264 12 7T

NCe. 2 12€2 18 1264

18

€€



CCVERX FXECUTICN PATH SELECTED e

1% ARRAY 4 ZATRIES EEAC
oT

IN FADD, CCFE AVAILAFLS  2S99)

2c ADDAY 4 EhrﬁlFSVFEAC
a1
43 ARRAY 13 EN*@IES REAC
S8 ARFAY 36 EATRI%S REAC
DT

IN FMERG, CCRF AVAILABLE

MFRGE 34 21 3=

1FC € € 0 2

JFC € € ) z
1262 1€ 3

VII. ADD OUTPUT

ADD

CCRE NESDED

isd

25000 CORE NEEDECD

¥Y]

1
12€%

18

13%

2}
n e
w
[

azs

S4%

190

34 1 3307

lz€1 452

ne

® -

h

R N
[ I

1266 352 T

No=

12€6

®

Ui

Y]

(]

18

ve



ZOVSRX SXECUTILN PATH SELFCTFC.ee LIST

1z AKCAY 1 ENTSIES REAn
ov
IN FLIST, CCFR® AVAILAELS

VII

25079 CORF NESDEC

I. LIST OUTPUT

1¢3%

tag
tu
-

14

SRESEEE ERERE IS IEENBIIEREKERAN EL (T CF THE CCVERY CRULSS-SECTION CCVARTANCT FI
Qv COVERX COVERX&CRNL - >

FILF INENTIFICATION RFCORDseeovssoccacses
FILT CCNTKCL FFC(Flescssensosseccosscssnsne
FILE DEFSCRIOPTICNsevessncsnsosscsccssvanss
NEUTRCN GROUF “CUNCAFI[ESsscevscsssnases

NAT=-MT CCNTFCL SFECCFLrvsvevone
AAT = MT TYPF (RFSS=SFCTTIONS £
STANC ARD CHVIATICONS

MAT = NMT TYPF CRCSS-SECTIONSE &
STANDARD DEVIATICNS

MAT - MT TYPE (RCSS=SECTICAS *
STANCARD NEVIETICONS

sesensen

MATHIX CCNTFRCL FECCRCevesesseshlo leo
BLOCK CCNTRCL FECCRNeasses

ees sesv e

MATRIX DATA CECCPNevesssccseccecoccccccs

MATEIX CCATECL FZCODFCoesonns
BLZCK CCNTRCL FFCCFCeooescccssnasnae

MATEIX DATA FECORDesseeessssssscsssarsae

MATPIX CCNTRCL RECOFRC .
ELCCK CCATRLL FECCFRCoesossvcssssssnns

MATRIX TATA FECCFCoeeecvoscscssoarccencsoce

MATRIX CONTRCL RECCFCasvecooeeNOs - 4deo
ALCCK CCNTROL FECCRC eesssosscsccscncnnse

MATRIX DATA FECOPDecesosssscccscsscsrces

THE FILE HAS EEEN SUCCESSFULLY LISTED.,

10 €

€ P}

FORSS*

2 3

20 #THIS IS A SAMELE DRGRLEMS

3L 2.,0000E 07

34 YET0E N4
£C 12¢2

&N €.4320E-01

7. 01G0E-0S
1.0710E 00

&0 1.328VE QU

1le€S70F 0
3440092-02
«c 1.0000
1.2000€ )9

Jds)
7D 12€2
8D [

€

(¢}
gC Ge73RQE-04

~3.34705-97
2.S4ME-G7
—teUT7SDE-0V7
2e¢ 2ETIF -04
F.462Z0€-048
le13€0F 90

0 12 €4

eo €
€ 6

G0 9.35910E-0Q4

242850€E-07
-7.82E0F-07
E,08Z0F=-07
ZeEZ20E-04
Se 3720E-0Q4
1.15€0E-03
70 126¢
20 [}
€ 6
GsC 0.0
Qed

c 1261
eo 6

€ 6

st 1e3322
14 3322E-05
1.3222E-05
1.3222€-05
l+3322E-05
1¢ 3222E-05
1.33225-05

1.0000E-25

15 3 12€4 13
A 702JF-01 1.5230C
3012€05-02 243519092
1.50492¢ 09 1e€93)20
3,0G670-22 2.,2780<-)2
€ 00 1.00J)0F 90 leudd )M
0.0 2.34195-22
13 12¢2 18 1
1 6 2 O
2,14705-04 2419302
441470F=04 €40090E-D4%

2+1980QFE-94%
S5S.1670E£-3)5
-5 S1£QF -6
~3e3470E-07

18 12€%
1 [

4.00S0F-)4
155605-94
4.4€0Q0E-05
7«GS40E-06
2e2850F~)7

18 12€6
1 e}

2eG410°-04

[-3-% ¥R

.
.
.
.
.

0
[}
]
0
L]
S

452 12€5
1 [

E=0S5
13322€-05
1.3322€-9Q5
1.3322E-05
143322F-05
143222E-05

T.6790F Q€

4.,0030Z~-GC4

1.3322E-05

135300

J«G410E-94
1.RE€0IE-)S
6e22327-95
2.8470S-27

18 1
2

[

565
3.2170E-Q4
1.6330E-94

4.9800E-05
-7.£8808-27

18 1
? 0
151997
Se4840E-)2
3.24005-04
1¢5690E-04

4.5€30E-05
0.0
452 1

2 6

1.3322E-05
143322E-05
1,2322E-95
1.33222E-)5S
1.2222E-0%

-

1.33220-05

LZ 1S DRINTEDZ HIRCOS IS 05RE2684648650d 006tk

& a4
V& 4.,9790C ©5
4 12¢€ 13
-02  1.0440°-34
2.56J9E-C2 3.
99 1,52307 99
2.7219E-02° 2.
00 1,000 99
2.67825-902 2,
3 € a

-04 5.1$79Z-0
3. 36105-04 1
6e70605-04 2
2+8730€-94 9
A,i7IDE-Q5 |

~6437305-07 2

3 € 4
-04 4e.4€00C-0C
3.3170C-04 le
TedHIIE-04 S
5e8040E-04 3.
203430E-04 4.
B.UB820E-07 2.
3 €

-J4 142650Z-0
3.2490E-04 1
7.1730E~-04 S
546393E-94 7T
242470E-Q4 3
0.2 2

3 € K]

143322C-0S
1e3322E~-05 1.
1.3322€C-05 1.
1.3322E-05 1.
143222E-05 le
1.3222€-05 1.

1.8220E 05

4
4+.4350E-9
14€CE-)2 7. E2Q0E-V2
1.,S€30C 09
342C=-)2 2.77335-02
1.0039% 20
3L8%CE=12 V.
€ ) O
-€.C1WE-06
3EQ0E-)4 €e 230005
37CO0E-)A 8. 1790C-05
36SJE-04 le 16305-03
1€8CZ-03 €e 11EDE-03
2€T7CE-J4 Oe A€ 29Z~-04
-] 5 6

7.5390E-06
63805~
31049%-)4
0740€-04 4.
90SQE-24  7.€8702-04
2

Z20E-04 S5.37205-09
S 5 £
0.0
S9G0E~J4 0.0
€360E-294 0.(C
2M108-94 0. C
70EQE-04 0.0
60G6CE-04 0.C
6 S 6
1.23222-05
J222E-J5 1o 33222-05
12Z2ZE-95 1.,32322E-05
322zE-I)S 1.3322E-95
322ZE-05 1. 2322E-05S
322ZE=-05 1432322E-0S

GE
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61.

62-63.

64-304.

Ll S.

37

ORNL/TM-7181
Distribution Category UC-79d
(ENDF-291)

Internal Distribution

Abbott

J. Barhen

D. E.
D. G.
G. de
J. D,
EPIC
W. E.

Bartine
Cacuci '
Saussure
Drischler

Ford

H. Goldstein (consultant)
E. Greenspan (consultant)

D. TI
J. L.

.R. E.

F. C.
J. H.
B. F.

Ingersoll
Lucius
Maerker
Maienschein
Marable
Maskewitz

46.
47.
48.
49.
50.
51.
52.
53.
54.

R. W. Roussin

R. R. Spencer

J. J. Wagschal

C. R. Weisbin

L. W. Weston

Y. Yeivin

P. Greebler (consultant)

W. B. Loewenstein (consultant)
Richard Wilson (consultant)
Central Research Library

ORNL Y-12 Technical Library
Document Reference Section
Laboratory Records Department
Laboratory Records - RC

ORNL Patent Section

External Distribution

Assistant Manager, Energy Research and Development, DOE-ORO,
Oak Ridge, Tennessee 37830.
-Director, Reactor Research and Development, USDOE, Washington, DC

20545

For distribution as shown in TID-4500 Distribution Category
UC-79d, Liquid Metal Fast Breeder Reactor Physics (60 copies -

ENDF

distribution).





